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LIST OF SEMINARS / WORKSHOPS / CONFERENCES CONDUCTED

A.Y.:2022-23

No. of
S.No Name of the Event Date Details of Resource Person
Participants
Mr J. Joseph, Assistant Professor,
"Thinking Dept. of MBA, Gokula Krishna college of
. 1 Perspectives in 15-09-2022 | Engineering, Sullurupeta. 25
Entrepreneurship” Email : n4loyola@gmail.com
Phone : +91 9444304215
Dr K. Nagaraju, Professor,
"Hands on Training in Depat. of Pharmaceutical Analysis,
Analytical Sir C R Reddy college of pharmaceutical
2 29-10-2022 35
Instrumentation in sciences, Eluru.
Research" Email : nagarajul 62@gmail.com
Phone : +91 9642166555
Ms P. Sailaja, Associate professor,
"Essential Statistics in Department of Pharmacology
Research for the Ratnam institute of pharmacy
3 10-11-2022 33
Pharmaceutical Pidathapolur, SPSR Nellore.
N ' ' Research " Email : sailajapharma87@gmail.com
Phone : +91 9963366179
Dr S.Shehensha, Associate professor
Dept. of Pharmaceutical chemistry
"Intellectual properties
Mother Theresa Institute of Pharmaceutical
4 Rights- Past, Present 09-12-2022 27
Education and research, Kurnool.
and Future"
Email : shehenshah7@gmail.com
Phone : +91 9959856721

) e

7V g I
i e

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D. FIC. FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




Dr SK. Aminabee, Professor,
“Research in
) Dept. of Pharmacology, V.V Institute of
Experimental and _
5 01-02-2023 | Pharmaceutical Sciences, Gudlavalleru 35
Clinical . .
Email : aminaammi@gmail.com
Pharmacology "
Phone : 8309116844.
Mr B. Sudheer chowdary, Assoc. Professor,
" Contemporaty D fph 1 Bapatla Coll f
ept. o armacology, Bapatla College o
Research Methods in P P & AP s
6 24-02-2023 | Pharmacy, Guntur. 37
Pharmacy and Health ) )
Email : sudheer.chowdary18@gmail.com,
Sciences
Phone : +91 9966425564
Dr C. Rajaram, Professor & Head,
"Empowering future Department of pharmacy practice
clinical pharmacist: P Rami Reddy Memorial College of
7 10-03-2023 41
Role in clinical Pharmacy, Kadapa
research" Email : rajarampharmacy21@gmail.com
Phone : +91 8019504202
K. Siva Naveen,
"Entrepreneurship on Excutive HR, Divi’s laboratories,
8 Pharmaceutical 20-03-2023 | Vishakapatnam. 25
Management" Email : sivanaveen@gmail.com
Phone : +91 8099884722
"Pharmacovigilance CH. Kiran kumar M.Pharm,
program of India — Healthcare IT Expert,
9 Current Scenario and | 05-04-2023 | RISE Trainings, Nellore 36
Emerging Trends in Email : risetrainings@outlook.com
Research" Phone : +91 7993107993
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LIST OF SEMINARS / WORKSHOPS / CONFERENCES CONDUCTED

No. of
S.No | Name of the Event Date Details of Resource Person
Participants
Dr.V. Jayashankar reddy, Professor &
"Procedure for Filling Head, Dept. of pharmacology, Krishna
- 1 and Grant Patents in | 05-10-2021 | Teja Pharmacy College, Tirupati 30
India" Emai : shankarparmacology@gmail.com
Phone : 9959348676.
Dr Y.Ramesh,
Professor & HOD,
"Innovations in Novel Dept. of Pharmaceutics, Ratnam institute
2 | Drug Delivery Systems | 06-11-2021 | of pharmacy, Pidathapolur, SPSR 38
and Clinical Research" Nellore.
Email : yramesh703@gmail.com
Phone : +91 7672026003
Mr. P.V.S.R Chandra Sekhar,
PR Assoc. Professor, Department of
5 "How to Write a 10153031 pharmaceutics, Sir C.R Reddy college of -
Research Proposal" pharmaceutical sciences, Eluru.
Email : pvsrcs@gmail.com
Phone : 9490032224
Mr B. Thirupathaiah, MBA, Sr.HR,
A "Entrepreneurship in 58013003 Divi’s laboratories, Visakhapatnam -
Community Pharmacy" Email : bthiru02@gmail.com
Phone : +91 8332003643
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"Research on
Medication Safety and

Error Prevention"

14-03-2022 38

Mr M. Krishna, Associate Professor,
Dept. of Pharmacy practice,

Sir C.R Reddy college of pharmaceutical
sciences, Eluru.

Email : krishnamannem@gmail.com

Phone : +91 7702060202

"Statistical Research

Mrs E. Manasa, Associate professor,

Dept. of Pharmacognosy, Sun Institute of

Methodology in the )
) Pharmaceutical education and Research,
Field of 08-04-2022 40
Kakupalli, SPSR Nellore.
Pharmaceutical )
Email : manasa.esr@gmail.com
Sciences "
Phone : +91 8985588876
Mr K. Harikrishna, MBA, Sr. Excutive,
"Entrepreneurship- ) ) )
Divi’s laboratories, Vishakapatnam.
Best Ideas for 25-04-2022 ) ) 25
Email : harikrishna.koral6@gmail.com
Pharmacist"
Phone : +91 9493211359
Mrs P.Prabhavathi, Associate Professor,
Dept. of Pharmaceutical chemistry,
"Role of Clinical

Research in Drug

Development Program"”

07-05-2022 33

Ratnam Institute of Pharmacy,
Pidathapolur, SPSR Nellore.

Email : prabhapellakuri@gmail.com
Phone : +91 8897923914

"Artificial Intelligence
in Pharmaceutical
Research and

Development"

19-05-2022 | SIMS College of Pharmacy, Guntur 30

Mr K.Vinodkumar, Professor,

Dept. of Pharmaceutics,

Email : kvinodkumar8@gmail.com
Phone :+91 6305170092
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LIST OF SEMINARS / WORKSHOPS / CONFERENCES CONDUCTED

A.Y.: 2020-21

No. of

S.No Name of the Event Date Details of Resource Person
Participants

Dr. K. Rajyalakshmi, Assoc. Professor,

—~ "Current Research on Dept. of Pharmaceutics,
1 Drug Discovery and 15-10-2020 | Bapatla College of Pharmacy, Bapatla. 29
Development"'. Email : rajimanohar3529@gmail.com

Phone : +91 9985081813
Mr. S. Chandrasekhar Babu,
Professor & Head - MBA,
Gokula Krishna College of

2 Entrepreneurial 26-10-2020 30
Engineering, Sullurupeta.

"Concept, Innovation and

Development" )
Email : cstpogkce@gmail.com
Phone : +91 8074260556
Mr K. Suresh, Assoc. Professor, Dept.
"Pharmaceutical Sciences of Pharmacognosy, MIPER, Kurnool.
. 3 30-11-2020 ) ) 29
o and Research" Email : kasaralasuresh@gmail.com
Phone : 9866024211
Dr B. Mohan Gandhi, Assoc. Prof.,
Dept. of Pharmaceutical analysis,
"Patent Application Filling V.V Institute of Pharmaceutical
4 10-12-2020 30
and Writing Procedure" Sciences, Gudlavalleru.

Email : bmgandhipharma@gmail.com
Phone : +91 9866847074
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Mrs T. Prasanthi, Assoc. Professor,
"Applications on Dept. Pharmaceutical analysis,
Computer Aided V.V Institute of Pharmaceutical
) 16-12-2020 30
Molecular Drug Design Sciences, Gudlavalleru.
and Research" Email : prasanthi8585@gmail.com
Phone : +91 9951400935
Mr. M.Jayakrishna., MBA
"Campus to Corporate: A Assistant Manager
Strategic Plan for 15-02-2021 | TIL Healthcare, Sricity 30
Pharmacy Students" Email : mjayakrishna87@gmail.com
Phone : 9949744537.
Mrs. D. Kalyani, Assc. Professor,
"Role of Polymers in Dept. of Pharmaceutics,
Research and its 25-02-2021 | Jagans college of pharmacy, Nellore. sl
Applications" Email : kevinkarunya@gmail.com,
Phone : +91 8106686200
Mr. K. Poorna chandra Rao
Assoc. Professor, Dept. of
"Covid-19’s Effect on i
Pharmaceutical chemistry,
Medical Technology and | 12-03-2021 30
Bapatla College of Pharmacy, Guntur.
Research"
Email : poorna7575@gmail.com
Phone : +91 9885071976
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LIST OF SEMINARS / WORKSHOPS / CONFERENCES CONDUCTED

A.Y.:2019-20
No. of
S.No | Name of the Event Date Details of Resource Person
Participants
Mrs K.Sandhya, Assoc. Professor,
"Advances in Dept. of Pharmaceutical Chemistry,
- Pharmaceutical Sun Institute of Pharmaceutical Education and
1 09-08-2019 30
Sciences and Research, Nellore.
Research" Email : sandhyakota@gmail.com,
Phone : 8919364830.
M. Bharathi, Assistant Professor,
"Entrepreneur’s Self Dept. of MBA, Gokula Krishna college of
2 Confidence and Self | 12-08-2019 | Engineering, Sullurupeta. 30
Esteem" Email : bharathimooga@gmail.com
Phone : 9398176072.
"Current Paradigms Mr. K. Ranjith, Asst. Professor,
in Pharmaceutical Dept. of Pharmaceutical Chemistry and
Analytical Analysis, Bapatla College of Pharmacy,
S 3 4 13-09-2019 Y P s ¥ 30
Techniques and Bapatla, Guntur Dist.
Research Email : ranjith.kapu mail.com
Methodology" Phone : 9491668829
Dr.P.Kishor, Professor, Dept. of
"Indian Patent laws: )
) Pharmacognosy and Phytochemistry
Indian
4 03-01-2020 | ANS Pharmacy college, Tenali. 30
Pharmaceutical i
Email : kishorpharmcog@gmail.com,
Industry "
Phone :9951850662
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Mrs. Neelum Begum, Assoc. Professor,

"Designing of
Dept. of Pharmacology.
Protocol for BA/BE
) 06-01-2020 | Bapatla College of Pharmacy, Bapatla. 30
Studies in Clinical
Email : neelammpharm@gmail.com
Research "
Phone : +91 9666810156
Dr T.Balakrishna, Assoc. Professor
"Designing the Dept. of Pharmaceutics, V.V Institute of
Methodology in 08-01-2020 | Pharmaceutical Sciences, Eluru. 32
Research" Email : balakrishnathalamanchi@gmail.com
Phone :+91 9494466340
Mr. K.Sunil Kumar, Assoc. Professor
Dept. of Pharmaceutics, SUN Institute of
"Research
Pharmaceutical Education and Research,
Methodology and 07-02-2020 31
Nellore, AP.
Biostatistics "
Email : sunil.kandukuru@gmail.com
Phone : 8185090965
Mr. M.Prudhviraj, M.Pharm.,
"Pharmaceutical
Pharmacist, Joy Medicals, Sullurupeta.
Marketing and 14-02-2020 30
Email : mkunniraj13@gmail.com
Entrepreneurship”
Phone : +91 8978152617.
Mrs S.L. Savitri, Assoc. Professor,
"Clinical Research,
i Dept. of Pharmaceutics,
Pharmacovigilance:
09-03-2020 | SIMS College of pharmacy, Guntur 36
Challenges and
- Email : savitri@gmail.com
Opportunities ".

Phone :+91 8639172916
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LIST OF SEMINARS / WORKSHOPS / CONFERENCES CONDUCTED

A.Y.: 2018-19
| No. of
S.No | Name of the Event Date Details of Resource Person
Participants
CH.Kiran kumar, M.Pharm,
“Pharmacovigilance: Healthcare I'T Expert,
1 Challenges and 09-07-2018 | RISE Trainings, Nellore 30
Opportunities Email : risetrainings@outlook.com
Phone : +91 7993107993
Dr. S.Nelson Kumar, Principal &
"Emerging Trends in Professor, Dept. of Pharmacology,
Pharmacotherapy P.Rami Reddy Memorial College of
2 16-07-2018 30
and Clinical Pharmacy, Kadapa.
Research" Email : helsonhelpsu&Yahoo.co.in
Phone : +91 9505242242
Dr.V.Sai kishore, Professor,
Innovations in Dept. of Pharmaceutics,
- 3 Research and 06-08-2018 | Bapatla college of pharmacy, Bapatla 29
Development Email :voiceofsaikishore@yahoo.com,
Phone: 9440938249. '
1. Dr. D.Sivaraman,
Scientist C, Centre for Laboratory
animal technology and research,
"Ethical Regulations
Sathyabama Institute of science and
4 in Animal 10-08-2018 ) 32
) Technology, Chennai 600 119, Tamil
Experiments”
Nadu, India.
Email : sivaramand83@gmail.com
Phone : +91 9841575334 ”
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2.Dr. B. Pushpa Kumari,

Assoc. Professor and Head, Dept of
Pharmacology, Sri Padmavathi School of
Pharmacy, Tirupati.

Email : pushpahema3@gmail.com
Phone : +91 9490827068

Mr.B.Rupesh, MBA,
Operations Head, VVS Global

"Employability and Forwerders, Krishnapatnam Port
17-09-2018 30
Entrepreneurship " Company Ltd., Nellore.
Email : rupesh260188@gmail.com
Phone : 9491450338
"Role of Pharmacy Dr. R.Manohar, Professor &Head, Dept.
Education and of Pharmacology, P.Rami Reddy
Research-Present | 06-10-2018 | Memorial College of Pharmacy, Kadapa 30
and Future Email :reddy.manohar1981@gmail.com
Challenges" Mobile : +91 9963085878
Mr. K.Sasikanth, Assoc. Professor,
"Innovative
Dept. of Pharmaceutics,
Research Trends in
12-11-2018 | SIMS College of pharmacy, Guntur. 28
Pharmaceutical
Email : sasipharma.1982@gmail.com
Industry"
Phone : +919573033210
Mrs S. Mounika, Asst. Professor,
"Carrier Path to Dept. of MBA, Gokula Krishna college
Entrepreneurship in | 11-03-2019 | of Engineering, Sullurupeta. 30
Clinical Sector" Email : s.mounika92@gmail.com,
Phone : 9701719127
Dr. T. Venkateswara Rao,
"Design of Prof. & Head,
Experiments and Dept. of Pharmaceutics, Bapatla College
30-03-2019 32
Research of Pharmacy, Bapatla, Guntur Dist.
Methodology" Email : tvrao250@gmail.com

i

Phone : +91 8106028256
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"Innovations in
cutting Edge
Strategies in Drug
Discovery and

Research"

12-04-2019

Dr. B. Narasimha Rao
Professor & Head,

Department of Pharmaceutics,
P.Rami Reddy Memorial College of 28

Pharmacy, Kadapa.

Mobile: +91 9160592004
Email id:simham1985@gmail.com
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NUMBER OF BOOKS AND CHAPTERS IN EDITED VOLUMES / BOOKS

PUBLISHED PER TEACHER DURING THE LAST FIVE YEARS

Name of the Full Time Title of the Book / ) ISBN Year of
S.No Chapters Publisher o
Teacher R Number Publication
Published
. A Text book for Pragathi 9-788197-
R. i : 202
! LRt Pharmacology Publications 096907 3
. A Text book for Pragathi 9-788197-
2 | DrBalagani Pavan Kumar | oy cology | Publications 096907 223
A Text book for Pragathi 9-788197-
N. 7
3 Ll Pharmacology Publications 096907 Sl
. A Text book for Pragathi 0-788197-
Ms P.Madh, . 2023
4 5 e Pharmacology Publications 096907
: . Nitya 978-93-
5 Dr Balagani Pavan Kumar | Pharmaceutics — I Publications 91669-47-8 2021
A Textbook of )
6 Mr Sivakumar Peta Pharmaceutical Pre.Lgat'hl 9-788196- 2021
. Publications 887599
Analysis
A Textbook of .
7 Dr Balagani Pavan Kumar Pharmaceutical Pre}gat.hl 9-788196- 2021
. Publications 887599
Analysis
A Textbook of .
8 Dr.P kishor Pharmaceutical Pra.tgat.ln 9-788196- 2021
) Publications 887599
Analysis
A Textbook of
. . Pragathi 9-788196-
MrsD.Kal
9 rsD.Kalyani Pharmacel%tlcal Publications 887599 2021
Analysis
A Textbook of )
10 | MrsB.Swathi Pharmaceutical Pre.lgat.h ' p-88100- 2021
. Publications 887599
Analysis '
&}\gi\ﬁdv\ o)
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: A Text book of Pragathi 9-788196-
1 s ERR Pharmaceutics Publications 887568 2021
. A Text book of Pragathi 9-788196-
R Pharmaceutics Publications 887568 Al
A Text book of Pragathi 9-788196-
b3 | Bulssls Setisninn Pharmaceutics Publications 887568 22
- . A Text book of Pragathi 9-788196-
. 14 | MeTSwmthi Pharmaceutics Publications 887568 A
. Physical Pragathi 9-788196-
15 | Mo BaDeuibala Pharmaceutics | Publications | 887513 2020
. Physical Pragathi 9-788196-
1g | Msk-Koawitua Pharmaceutics Publications 887513 &
. Physical Pragathi 9-788196-
17 | Drbalagpnit anadimat Pharmaceutics Publications 887513 —
) Physical Pragathi 9-788196-
1 .
I8 | Dubd.Banjanye Pharmaceutics Publications 887513 2020
A Text book on
. Pragathi 9-788196-
19 | DrBalaganiPavankumar Novel Drug Publications 887506 2019
Delivery Systems
A Text book on
—~ hi 9-788196-
20 | MrsP.K.Devibala Novel Drug PrE}gat. ' 3 2019
: Publications 887506
Delivery Systems
A Text book on
. Pragathi 9-788196-
21 MsC.B.Hanisha Novel Drug Publications 887506 2019
Delivery Systems
A Text book on )
22 | MrSivakumar Peta Novel Drug Pre.lgat.hl B-TERL S0 2019
A Publications 887506
Delivery Systems
~
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A Textbook For
Pharmacology
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Ms.P Madavi

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY

| SULLURPET SULLURPET, TIRUPATI Dt. A.P - 524121

524 121




CONTENTS

FaN o] o) (574 -1 510} 1 1= 6
i =1L« S 8
Chapter 1. GENERAL PHARMACOLOGY. PHARMACOKINETICS...9
Chapter 2. GENERAL PHARMACOLOGY. PHARMACODYNAMICS18
Chapter 3. DRUGS INHIBITING AFFERENT INNERVATION............. 26
Chapter 4. DRUGS STIMULATING AFFERENT INNERVATION ....... 33
Chapter 5. CHOLINERGIC AGONISTS. ....cccocveccrnrssssncercssnnsssssnnsssssssesssse 42
Chapter 6. CHOLINERGIC ANTAGONISTS....cccccervurersneescasessasssssasssnnssse 52
Chapter 7. ADRENERGIC AGONISTS. ...ccccorerrnnccsscrnssscscssssnsssssssssssssssssssos 66
Chapter 8. ADRENERGIC ANTAGONISTS. HISTAMINE-,
SEROTONIN- AND DOPAMINERGIC DRUGS ....cccccceeeeecnneennnnneennesencen 77
Chapter 9. DRUGS FOR GENERAL ANESTHESIA. .....cccccvcernerernniscsnncee 90
Chapter 10. ETHANOL. HYPNOTICS.

Chapter 11.

Chapter 12.
Chapter 13.
Chapter 14.
Chapter 15.

Chapter 16.
Chapter 17.
Chapter 18.
Chapter 19.

..................

Chapter 20.
Chapter 21.
Chapter 22.

Chapter 23.
Chapter 24.
Chapter 25

ANTIEPILEPTIC AND ANTIPARKINSONIAN DRUGS..100

NEUROLEPTICS. ANXIOLYTICS. SEDATIVES.

LITHIUM SR TR ..covarssmmisinsssassmsssinsssnsssessussrssassasesuissasnnsans 115
OPIOID (NARCOTIC) ANALGESICS. .......covvverrvmrecrencesannee 130
NON-OPIOID ANALGESICS iicosaussssassisessessisssssssssonssnssassssins 143
ANALEPTICS. PSYCHOMOTOR STIMULANTS. ....ccc0eeue 160
ANTI-DEPRESSANTS. ADAPTOGENS.

NOOTROPS. ANOREXIGENS......ccocevvvnriseneecsansssnnessnnsssaanes 172
INOTROPIC DRUGS. cscmsosnsssmmmmsassmmsssssssssassssns 186
ANTIANGINAL DRUGS. ...ccccicsassissssscussssnsssnsssinssossaeassasessess 197
ANTI-ARRHYTHMICS ......oiiiiviiirnenssnnsinisssnenssnnnsssenssssssssens 212
ANTIHYPERTENSIVE DRUGS. HYPERTENSIVE AGENTS
.......................................................................................................... 2
ANTI-ATHEROSCLEROTIC DRUGS ......ccccecvrirunniresaneracees 240

DRUGS ACTING ON HEMOPOIESIS (HEMATINICS) ...252
DRUGS ACTING ON BLOOD COAGULATION
AND FIBRINOLYSIS ccunnvissaissscsisssosansssanssssvsssamsrsssusssnnsess 266
DRUGS ACTING ON RESPIRATORY SYSTEM........cee.ee 281
GASTROINTESINAL DRUGS ...cccvveeessssrnnrercscssnssssesessssensanes 295
. DIURETICS. ANTI-GOAT DRUGS. DIEUGS
|
oy

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

SULLURPET

524 121




SULLURPET

ADOT0JVWHVHd 804 ¥OOSLX3LY

FM

Dr. BALAGAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MiSTE
PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY |

SULLURPET, TIRUPATI Dt. A.P - 524121



Dr. BALAGANI PAVAN KUMAR
SULLURPET M. Pharm, Ph.D. FIC, FBSS, FAGE, FiCCP, MISTE
524 121 PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




A Textbook For
Pharmacology

Mr. AR Sridevi,Dr Balagani Pavan kumar,Mrs.N Sukanya
Ms.P Madavi ,

luod —

Dr. BALAGANI PAVAN KUMAR
SULLURPET M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

524 1
A GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




CONTENTS

LB ETIBELOTIR 1 vy e evems wmrs s mmmei 488 54508 4438 LB 45 SRR S8 SRS F0R % S0 R TN AR 6
PIETRCE. , cr vmssvuss e eampramens seevsss smpmmrenssssrs nensrss savassy suamessnnsmemmamdis 64444 v S5 500 (AT TRRNES 8
Chapter 1. GENERAL PHARMACOLOGY. PHARMACOKINETICS...9
Chapter 2. GENERAL PHARMACOLOGY. PHARMACODYNAMICS18
Chapter 3. DRUGS INHIBITING AFFERENT INNERVATION............. 26
Chapter 4. DRUGS STIMULATING AFFERENT INNERVATION ....... 33
Chapter 5. CHOLINERGIC AGONISTS. .ccceecesaseussrsasssssnssassnssnsonsessssasannenss 42
Chapter 6. CHOLINERGIC ANTAGONISTS....cccvevverrerserersnssrenssnssnsscssnnans 52
Chapter 7. ADRENERGIC AGONISTS. ..coveversnierensersusassassnsassasansansassassnssnse 66
Chapter 8. ADRENERGIC ANTAGONISTS. HISTAMINE-,
SEROTONIN- AND DOPAMINERGIC DRUGS ...cccvccnmrsneesssanerssneessassans 77
Chapter 9. DRUGS FOR GENERAL ANESTHESIA. .....ccccocvversursnssneraese 90
Chapter 10. ETHANOL. HYPNOTICS.

Chapter 11.

Chapter 12.
Chapter 13.
Chapter 14.
Chapter 15.

Chapter 16.
Chapter 17.
Chapter 18.
Chapter 19.

..................

Chapter 20.
Chapter 21
Chapter 22.

Chapter 23.
Chapter 24.
Chapter 25

ANTIEPILEPTIC AND ANTIPARKINSONIAN DRUGS..100

NEUROLEPTICS. ANXIOLYTICS. SEDATIVES.

LITHIUM SALTS cicccsusssssssresssssssaerssssssaasssonsssassssnssorsenssssansassans 115
OPIOID (NARCOTIC) ANALGESICS. c.cccrvrervarsanrsnrsarsansanse 130
NON-OPIOID ANALGESICS ....coevvvrurverssnnsssnssrnesnnssanssnssssas 143
ANALEPTICS. PSYCHOMOTOR STIMULANTS....cccccene 160
ANTI-DEPRESSANTS. ADAPTOGENS.

NOOTROPS. ANOREXIGENS...ccocceerrersaninssmensnensssnnissansenses 172
INOTROPIC DRUGHS. coieersersearsssssssanssssssssssonsssssssssasssasosssosanss 186
ANTIANGINAL DRUGHS ..ivsmsssisssssmississssssasseosssnsssasssesasssssives 197
ANTI-ARRHYTHMICS ......ccorvimmmimrceersnesssnssssessssasssssnsssssnns 212
ANTIHYPERTENSIVE DRUGS. HYPERTENSIVE AGENTS
......................................................................................................... 2
ANTI-ATHEROSCLEROTIC DRUGS ....cccouverenriersnrseniaees 240

. DRUGS ACTING ON HEMOPOIESIS (HEMATINICS) ...252

DRUGS ACTING ON BLOOD COAGULATION
AND FIBRINOLY SIS jsivessnusoessesssssvsspsminsssoisesssvavisasssinsers 266
DRUGS ACTING ON RESPIRATORY SYSTEM....ooeeeeerenns 281
GASTROINTESINAL DRUGS ...ceecverererecsersaserssaesasssassassassanse 295
. DIURETICS. ANTI-GOAT DRUGS. DRUGS
\ ,
1 . auj
\ppred—

SULLURPET Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

524 121

SULLURPET, TIRUPATI Dt. A.P - 524121

GOKULA KRISHNA COLLEGE OF PHARMACY |



Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

SULLURPET
524 121



M=, A B Sridewi
Ex Ba!agam F’avaﬁ if umar

TEXTBOOK FOR

-

Dr. BALAGANI PAVAN KUMAR

SULLURPET M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
524 121

PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




A Textbook For
Pharmacology

Mr. AR Sridevi,Dr Balagani Pavan kumar,Mrs.N Sukanya,
Ms.P Madavi

oo

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
524 121 | PROFESSOR & PRINCIPAL

‘ GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

] SULLURPET




CONTENTS

BN 000 sa 021 10 o U O ————— 6
 2h ot 518 < 1OV CRPRERSR R ————" 8
Chapter 1. GENERAL PHARMACOLOGY. PHARMACOKINETICS...9
Chapter 2. GENERAL PHARMACOLOGY. PHARMACODYNAMICS138

Chapter 3. DRUGS INHIBITING AFFERENT INNERVATION............. 26
Chapter 4. DRUGS STIMULATING AFFERENT INNERVATION ....... 33
Chapter 5. CHOLINERGIC AGONISTS. .ccccerncemsensiresansesmsansunnsnssssasnenss 42
Chapter 6. CHOLINERGIC ANTAGONISTS ..ccccvvrusermransensnsararsnsanansnsnnacs 52
Chapter 7. ADRENERGIC AGONISTS. cccoccusrsesnensacsnsnssesnsassasassasansassssacens 66
Chapter 8. ADRENERGIC ANTAGONISTS. HISTAMINE-,

SEROTONIN- AND DOPAMINERGIC DRUGS ...cceceeessnssnssasssnnssascancasenes 77
Chapter 9. DRUGS FOR GENERAL ANESTHESIA. .....cccovevrsnsesusnsesene 90

Chapter 10. ETHANOL., HYPNOTICS.
ANTIEPILEPTIC AND ANTIPARKINSONIAN DRUGS..100
Chapter 11. NEUROLEPTICS. ANXTIOLYTICS. SEDATIVES.

2 TR TN I R ———————— 115
Chapter 12. OPIOID (NARCOTIC) ANALGESICS. ..cooeeermrveriercnersnnnns 130
Chapter 13. NON-OPIOID ANALGESICS ....coceorreruversrsesesesnsonsassasansassnsese 143
Chapter 14. ANALEPTICS. PSYCHOMOTOR STIMULANTS. ....cccccene 160
Chapter 15. ANTI-DEPRESSANTS. ADAPTOGENS.

NOOTROPS. ANOREXIGENS....cccccermrsensurnesnssesnssansanssnrsnsas 172
Chapter 16. INOTROPIC DRUGS. ...cceeeeeriurinrresecsnsnsensansarsssassnssassessassesanse 186
Chapter 17. ANTIANGINAL DRUGS ....cicvvurrnrurensessesessessesassnsnsssnsassassnsans 197
Chapter 18. ANTI-ARRHYTHMICS .......cocvvurmrnmmmreverrsesassssnssssnssssnssesssssene 212
Chapter 19. ANTIHYPERTENSIVE DRUGS. HYPERTENSIVE AGENTS
............................................................................................................................ 2
26
Chapter 20. ANTI-ATHEROSCLEROTIC DRUGS ....cocvivmeeierscsnsensanss 240

Chapter 21. DRUGS ACTING ON HEMOPOIESIS (HEMATINICS) ...252
Chapter 22. DRUGS ACTING ON BLOOD COAGULATION

AND FIBRINOLYSIS sivseerssansssanrssessascanssonssonsssassonsesansasasssonsess 266
Chapter 23. DRUGS ACTING ON RESPIRATORY SYSTEM.......cceueee 281
Chapter 24, GASTROINTESINAL DRUGS ...cccreeveernssanssencssnnssnrissansossasse 295

Chapter 25. DIURETICS. ANTI-GOAT DRUGS. DRI%TGS

e~

‘ Dr. BALAGANI PAVAN KUMAR
SULLURPET 2/ M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

524 121

SULLURPET, TIRUPATI Dt. A.P - 524121

GOKULA KRISHNA COLLEGE OF PHARMACY |



Dr. BALAGANI PAVAN KUMAR .
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



Ms. A B Sridewvi
B Balagant Pavan Kumar

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



A Textbook For
Pharmacology

Mr. AR Sridevi,Dr Balagani Pavan kumar,Mrs.N Sukanya
Ms.P Madavi ’

M\

\
Dr. BALAGANI PAVAN KUMAR
SULLURPET M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

524 121
/ GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




CONTENTS

A DDTEVIATIONS vt vveeveeceieeesirres e sbr e e e sesbaeeesrrerssreaesnresreesaneesnnesreesnrasesrrnessorasesnbes 6
PIEIALE. ,cononsnensvossssumnnnrnnsnmmsrers s pons resmssssinssme nnsiks S35 65 44 AR LVEOY G435 864 SRANETS EHTIIEH 295 8
Chapter . GENERAL PHARMACOLOGY. PHARMACOKINETICS...9
Chapter 2. GENERAL PHARMACOLOGY. PHARMACODYNAMICS18
Chapter 3. DRUGS INHIBITING AFFERENT INNERVATION............. 26
Chapter 4. DRUGS STIMULATING AFFERENT INNERVATION ....... 13
Chapter 5. CHOLINERGIC AGONISTS. .ccvcvvrnrnnsnrsncnesnnsnsnesnsansassascassnnens 42
Chapter 6. CHOLINERGIC ANTAGONISTS....cccvurensmernrssmsensassarsencesnrons 53
Chapter 7. ADRENERGIC AGONISTS. .ccouvursnsarensassnsnssassessssassasnssssacssssese 66
Chapter 8. ADRENERGIC ANTAGONISTS. HISTAMINE-,
SEROTONIN- AND DOPAMINERGIC DRUGS ...ccecveensisccnerrisssnnsensssanenne 77
Chapter 9. DRUGS FOR GENERAL ANESTHESIA. .....ccccorvvevnerersecarnnsase 90
Chapter 10. ETHANOL. HYPNOTICS.

Chapter 11.

ANTIEPILEPTIC AND ANTIPARKINSONIAN DRUGS..100
NEUROLEPTICS. ANXIOLYTICS. SEDATIVES.

LITHIUM SALTS ccnaanmsommsmmmanmmasemmsammommss 115
Chapter 12. OPIOID (NARCOTIC) ANALGESICS. «.cccovuverversnrsnrsarsansnces 130
Chapter 13. NON-OPIOID ANALGESICS ...ccoceererenrrnrsanssarsarsnsssnssonsssassses 143
Chapter 14, ANALEPTICS. PSYCHOMOTOR STIMULANTS ....cccceunee 160
Chapter 15. ANTI-DEPRESSANTS. ADAPTOGENS.

NOOTROPS. ANOREXIGENS......cccoreeerssressecsnressnessnarssnenes 172
Chapter 16, INOTROPIC DRUIGS. i ciccrmsmesnsssinssussusessissasseiasassssnssiorssvanss 186
Chapter 17, ANTIANGINAL DRUGS ciirsssesscisssssassssoresssrsansesssssansassansewernes 197
Chapter 18, ANTI-ARRHYTHMICS ......cocasemsusssisussssssssacssnsssassunssassasesnss 212
Chapter 19, ANTIHYPERTENSIVE DRUGS. HYPERTENSIVE AGENTS
............................................................................................................................ 2
26
Chapter 20. ANTI-ATHEROSCLEROTIC DRUGS ....ccccuververrarsanenrsnesenes 240
Chapter 21. DRUGS ACTING ON HEMOPOIESIS (HEMATINICS) ...252
Chapter 22. DRUGS ACTING ON BLOOD COAGULATION

AND FIBRINOLYSIS icasmvusssssssssmavinisssasssssossvevssasnsovinsaes 266
Chapter 23. DRUGS ACTING ON RESPIRATORY SYSTEM......ccceuruee 281
Chapter 24. GASTROINTESINAL DRUGS ....cceceevrenerssrnneisssnsarsssnnanssesanes 295
Chapter 25. DIURETICS. ANTI-GOAT DRUGS. DRUGS

Moot
—\

Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FESS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

SULLURPET

524 121

SULLURPET, TIRUPATI Dt. A.P - 524121

GOKULA KRISHNA COLLEGE OF PHARMACY |



e —————————————————————————————————————————————————————

!,
!
i}
i
| §
{
!
|

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET, TIRUPATI Dt. A.P - 524121



" AUTHOR
Dr. K. Kranthi Kumar

CO-AUTHORS

-Dr. L. SRINIVAS

Dr. Vema Kiran
Dr.Balagani Payan Kumar

|

Pr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE

: e PROFESSOR & PRINCIPAL . - ¥
: - GOKULA KRiSHNA COLLEGE OF PHARMA!
Sl-'s'élaUgPE'Fi § SULLURPET, TIRUPATI Dt. A.P - 524121 |
1

.
LY




A Hand Book of Pharmaceutics-1

AUTHOR

i

Dr. K. Kranthi Kumar m.pHARM, PED, M.B.A., PRAF -
Professor cum Head, Dept. of Pharmaceutics
Mahathi college of Pharmacy, CTM Cross Roads
‘Madanapalle-517319, Chittoor (Dit)
Andhra Pradesh INDIA

Co- AUTHORS
Dr. L. Srinivas M.PHARM, PELD
Professor, GITAM Institute of Pharmacy
GITAM Deemed to be University
Gandhinagar campus, Rushikonda - .
Visakhapatnam — 530 045 Andhra Pradesh INDIA

Dr. Vema Kiran m. pHARM, PHD,
‘Head cum Asso.Professor, School of Health and Allied
Sciences, APEX PROFESSIONAL University .
Pasighat, Arunachal Pradesh, INDIA

Dr. Balagani Pavan Kumar m.Pharm, Ph.D., FIC, FAGE, FBSS, FICCP _
Professor and Principal, Gokula Krishna College of Pharmacy,
Sullurpet, SPSR Nellore Dist, Andhra Pradesh, India

Dr. BALAGANI PAVAN KUMAR :
harm, Ph.D, , FBSS, E, FICCP, MISTE .- 3
» Bhopal "™ 500 ssor s principAL

I et

SULLURPET, TIRUPATI Dt. A.P - 524121

GOKULA KRISHNA COLLEGE OF PHARMACY .}



First Edition 2021

-

Publisher‘s Disclaimer: Due care has been taken while publishing this book, but the
Author, Publisher, Printers are not responsible in any manner for any mistake that may .
have inadvertently creptin.

All rights reserved. No part of this book may be reprinted or reproduced or utilized in
any form or by any electronic, mechanical, or other means, now known or hereafter
invented, including photocopying and recording, or in any information storage or
retrieval system without permission in writing from the publishers,

Any comments or suggestions should be sent to author and no other place including
public domain.

ISBN: 978-93-91669-47-8
Price: Rs.499.00

Published & Printed by:

Nitya Publications, Bhopal MP India
Web: www.nityapublications.com
Email: info@nityapublications.com
Mob. 9009291840

b

Dr. BALAGANI PAVAN K!JMAE
M. Pharm, Ph.D. FIC, FRSS, FAGE, FICCP, MIS
Y BROFESSOR & PRINCIPAL -
GOKULA KRISHNA COLLEGE OF PHA4|'?1211
SULLURPET, TIRUPATI Dt. A.P-52

A Hand BooR of Pharmaceutics-1




Authors Profiles

i

.

DR.K.KRANTHIKUMAR M.PHARM, PH.D, M.B.A. is working as
Professor cum Head Dept. Of Pharmaceutics in Mahathi College of
Pharmacy Madanapalle; Andhra Pradesh 517319 Affiliated to JNTU-A
Anantapuramu Andhra Pradesh INDIA. He is done certified PG course
in Industrial Regulatory Affairs and Medical content writing. He has 12
years teaching experience in both U.G — B.Pharmacy and P.G-
M.PHARMACY courses on Pharmaceutical Technology, NDDS,
Physical Pharmacy, Regulatory Affairs etc. He has 29 Nauonal
2 International publications in his credit. He actively involved in
‘research in pharmacy and guided the research work of 29 M.Pharm
graduates and 35 B.Pharm under graduates. Till now 21 Conferences
attended, 04 UGC sponsored Conferences conducted, 05 Faculty
development programmes and 04 Pharmacy text books published.
He has a 01 Patent in Herbal gel for therapy of Acne. He is also an
™ Editorial member and reviewer for various pharmacy journals. He is
‘ life time member of APTI. ;

AR R e e

DR. L. SRINIVAS M.PHARM, PH.D. is working as Professor in
GITAM Institute of Pharmacy GITAM Deemed to be University
Gandhinagar campus, Rushikonda Visakhapatnam — 530 045. He has 17
years teaching experience in both U.G — B.Pharmacy and P.G-
M.PHARMACY courses .He actively involved in research in pharmacy
and guided the research work of 48 He has a 01 international Patent. He
is also an Editorial member and reviewer for various pharinacy
" journals. He has life member of APTI, IPGA and ITHPA. '

Dr. Vema Kiran M. PHARM, PH.D, is working as Head cum
Asso.Professor in School of Health and Allied Sciences APEX
PROFESSIONAL University Pasighat, Arunachal Pradesh INDIA. He
has 14 years of teaching experience in both B. PHARMACY&M.
PHARMACY courses on pharmaceutical technology, NDDS etc. He
- has several research publications in his credit. He actively involved in
~research in pharmacy and guided the research work of 4 M. Pharmacy

graduates and 8 B. Pharmacy under graduates.

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET, TIRUPATI Dt. A.P - 524121 .

e

A Hand Book of Pharmaceutics-1




Dr.Balagani Pavan Kumar, (M.Pharm, Ph.D., FIC, FAGE, FBSH,
FICCP) was awarded the degtee of Doctor of Philosophy (PhD) i
Pharmaceutical Sciences by JNTUA, Anantapuramu. He is presently
working as Professor and Principal at Gokula Krishna College
Pharmacy, Sullurpet, SPSR Nellore dist., Andhra Pradesh, India. He &
having 15 years of teaching and research experience. He is having 4
patents to his credit. He has published more than 40 research ai
review articles in  various indexed, peer-reviewed national am
international journals with good impact factor, Currently he
serving as Editor-in-Chief in Journal of Comprehensive Pharmag
and as technical Editor in Science Alert Publishing Group. He hai
received several awards and rewards includes Best Teacher award
APP Appreciation Award and Inspiring Role Model & Leader. In &
year 2017 he received the most prestigious —Sushrutha Bes
Scientistl award from the Tamil Nadu Scientific Researsh
Organization (Bose Science Society).

§

e

Dr. BALAGANI PAVAN }fyl\“ﬂnéﬁ
M. Pharm, Ph.D, FIC, FBSS, FAGE, FIC CP,
P ROFESSOR & PRINCIPAL ncy
GOKULA KRISHNA COLLEGE OF PH§4121
SULLURPET, TIRUPATI Dt. AP -




%

[e] N O Wy EaN w [\

el

11
12
13
14
13

#

List of Contents

Content

History of profession of Pharmacy in India in relation to
Pharmacy education, industry and associations

Prescription

Tablets

Capsules

Liquid oral preparations
Topical Preparations
Nasal preparations
Powders and granules
Sterile formulations
Pharmaceutical aerosofs
Immunological products
Quality assurance
Packaging materials
Pharmaceiutical aids

Novel drug delivery system

SULLURPET
524 121

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET, TIRUPATI Dt. A.P - 524121

Page No. |

16

31

52

72
101

. 136
. 143
154
181

193
205
219
225




Chapter 1 o
History of profession of Pharmacy in India in relation to
Pharmacy education, industry and associations

History:

The history of pharmacy as an independent science dates back to the first third of the 19th
century. Before then, pharmacy evolved from antiquity as part of medicine. The history of
pharmacy coincides well with the history of medicine, but.it's important that there is a
distinction between the two topics. Pharmaceuticals is one of the most- researched fields in
the academic industry, but the history surrounding that particular topic is sparse
compared to the impact it‘s made world-wide. Before the advent of pharmacists, there
existed apothecaries that worked alongside priests and physicians in regard to patient care.

Asia:

The earliest known Chinese manual on materia medica is the Shennong Bencao Jing
(The Divine Farmer's Herb-Root Classic), dating back to the Ist century AD. It was
compiled during the Han dynasty and was attributed to the mythical Shennong. Earlier
literature included lists of prescriptions for specific ailments, exemplified by a manuscript

- "Recipes for 52 Ailments", found in the Mawangdui, sealed in 168 BC. Further details on
Chinese pharmacy can be found in the Pharmacy in China article. The earliest known
compilation of medicinal substances in Indian traditional medicine dates to the 3rd or 4th
century AD)(attributed to Sushruta, who is recorded as a physician of the 6th century BC).
There is a stone sign for a pharmacy with a tripod, a mortar, and a pestle opposite one
for a doctor in the Arcadian ‘Way in Ephesus, Turkey.

In Japan, at the end of the Asuka period (538-710) and the early Nara period (710-
794), the men who fulfilled roles similar to those of modern pharmacists were highly
respected. The place of pharmacists in society was expressly defined in the Taihd
Code (701) and re-stated in the Y5r5 Code (718). Ranked positions in the pre- Heian
Imperial court were established; and this organizational structure remained largely
_ intact until the Meiji Restoration (1868). In this highly stable hierarchy, the pharmacists
-, and even pharmacist assistants were assigned status superior to all others in health-
related fields such as physicians and acupuncturists. In the Imperial household, the
pharmacist was even ranked above the two personal physicians of the Emperor
Pharmacist in relation to his trade . Following are the provisions whic pharmacist
should keep in mind while dealing with his trade: {7\ .

\[
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Figinally stemmed from my passion for develog;gxg&;g@:r %5
nd novel methods in development of clinical metiouUs in
o8, As the gwerld moves into fie digital age, gefferating vast |
etit-there will be a greaterjnsed to accgss I o5 8
“material created with outdated-technology. It is my passiei to wot only. find out, HuEl
develop toolsto breakidown baﬁrmers of él“c%essibﬂity for future generation. = '
- “In truth, I could not have achieved my current level of success without-a strong,
* suppost group. Fisst of ally my parents, who supported me with love and-understanding?
" - And secondly, my committee members, each of whom has provided paticnt-advice and
.guidance throughewt the research process. Thank you all for your unwavering support.
Pharmacology is the branch of science focused on health. There are two main
approaches to health science the study and research of the body and health-related issues
to understand how humans (and animals) function, and the application of that knowledge
to improve health and to prevent and- cure discases and other physical and mental
impairments. The science builds on many sub-fields, including biology, biochemistry,
physics, epidemiology, pharmacology, medical sociology. Applied health sciences
endeavor to better understand and improve human health through applications in areas
such as health education, biomedical engineering, biotechnology and public health.
Organized interventions to improve health based on the principles and procedures
developed through the health sciences are provided by practitioners trained in medicine,
—~— nursing, nutrition, pharmacy, social work, psychology, occupational therapy, physical
' therapy and other health care professions. Clinical practitioners focus mainly on the
health of individuals, while public health practitioners consider the overall health of
communities and populations.

About The Author
DR.K.KRANTHIKUMAR M.PHARM, PHD, MB.A. is
working as Professor cum Head Dept. Of Pharmaceutics n
Mahathi college of Pharmacy Madanapalle, Andhra Pradesh
517319 Affiliated to INTU-A Anantapuramu Andhra Pradesh
INDIA. He is doné certified PG course in Industrial Regulatory
Affairs and Medical content writing. He has 12 years teaching :
experience in both U.G — B Pharmacy and P.G-M.PHARMACY |
courses on Pharmaceutical Technology, NDDS, Ph}{zsicai

Pharmacy; Regulatory Affairs etc. He has 29 Naﬁo%, 2
oy amd

i A i

International publications in his credit. He/actively involved in research in p A

guided the research’ we;_r’k.of’ZQ;ML?har@émduates and 35 B.Pharm under graduat‘ s\ TR O] o

now 21 Conferences-attended; 04 UGC sponsored Conferences conducted, 03 i T

development programmies.and 03 Pharmacy text books. He has a 01 Pl TErtia AVAN KUMARSEE
Ny for therapy of Acne. He is also an Editorial member and reviewer for VAL IATIRCE, ’;Q&Eéﬁfgf VTR L

journals. He has life member of APTL. . GOKULA KRISHNA COLLEGE OF PHARMASH

SULLURPET, TIRUPAT}-Dt. A.P - 5241249

: 'Publishé‘a;-&;gr}iﬁteds‘ay‘ e i STBEA
BREB B | VityaPublications, Bhopal MP India
= mB | -Webwwwnityapublications.com



@ Mr. Sivakumar Peta, Dr. Balagani Pavan Kumar,
Dr. P Kishor, Mrs. D Kalyani, Mrs. B Swathi

pos

A TEXTBOOK OF %
PHARMACEUTICAL
ANALYSIS

An - o]
S| SULLURPET |2 PROFESSOR & PRINCIPAL
* 524 121 * GOKULA KRISHNA COLLEGE OF PHARMACY .
: SULLURPET, TIRUPATI Dt. A.P - 524121




A Texthook of Pharmaceutical Analysis

Mr.Siva kumar Peta, Dr.Balagani Pavan kumar, Dr.P.Kishor, Mrs.D Kalyani,

SULLURPET

524 121

Mrs.B.Swathi

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, Fic, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



W

11.

12.

Contents...

Preface Contributors

Form Selection of Pharmaceutical Compounds
Preparation of Drug Samples for Analysis
High-Performance Liquid Chromatography

Mass Spectroscopy in Pharmaceutical Analysis
Ultraviolet—Visible Spectroscopy

Immunoassay Techniques

Applications of Capillary Electrophoresis Technology in the Pharmaceutical Industry
Atomic Spectroscopy

Luminescence Spectroscopy

Solid-State Nuclear Magnetic Resonance Spectroscopy
Vibrational Spectroscopy

Statistical Considerations in Pharmaceutical Process Development and Validation

Mﬂ/

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

SULLURPET
524 121

""39,»,,
Y Efficied

<N




Dr. BALAGANI PAVAN KUMAR

. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

>
-
rm
>
—i
W
O
=
o
ey
.
T
b3
r
=
>
O
m
-
o
>
il
=
z
=
=
<
%)
7

i/ KRISHNA COLLEGE OF PHARMACY

.CET, TIRUPATI Dt. AP - 524121



! Mr. Sivakumar Peta Dr. Eﬁagam Mﬁﬁ K1
Dr.P E{kshm Mrs. D ﬁaﬁgam Mﬁgf BSy j,,aﬂ;f m;*

Dr. BALAGANI PAVA
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




A Textbook of Pharmaceutical Analysis

Mr.Siva kumar Peta, Dr.Balagani Pavan kumar, Dr.P.Kishor, Mrs.D Kalyani,
Mrs.B.Swathi

A

O~

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGEéI:g:ACE, MISTE
PROFESSOR & PRIN
;| SULLURPET GOKULA KRISHNA COLLEGE OF PHARMACY
524 121 SULLURPET, TIRUPATI Dt. A.P - 524121




10.

11.

Contents...

Preface Contributors

Form Selection of Pharmaceutical Compounds
Preparation of Drug Samples for Analysis
High-Performance Liquid Chromatography
Mass Spec‘:roscopy in Pharmaceutical Analysis

Ultraviolet—Visible Spectroscopy

Immunoassay Techniques

Applications of Capillary Electrophoresis Technology in the Pharmaceutical Industry
Atomic Spectroscopy

Luminescence Spectroscopy

Solid-State Nuclear Magnetic Resonance Spectroscopy

Vibrational Spectroscopy

Statistical Considerations in Pharmaceutical Process Development and Validation

VAN KUMAR
Dr‘ BALAGIQNF‘EEéAFAGE, FICCP, MISTE
OR & PRINCIPAL
ROFESSOR & PRIN
GOKULA KRISHNA COLLEGE or; ngmﬁcv
SULLURPET, TIRUPATI Dt. A.P -




=
o |
"
o
4
i
.
e
=
s
14]
Ly
R 5
=
E Fﬁ‘
¥

Dr. BALAGAN AN KUMAR

- M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE

PROFESSOR & PRINCIPAL

B )1 A KRISHNA COLLEGE OF PHARMACY

URPET, TIRUPATI Dt. A.P - 524121



@ Mir. Sivakumar Peta, Dr. Balagani Pavan Kur
el bty 3 . Balagani Pava ,
Dr. P.Kishor, Mrs. D Kaﬁmm%rgig Swiath

Dr. BALAGANI PAVA KK

M. Pharm, Ph.D, FIC, FRSS, FAGE, FICCP, MISTE

PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




Y

A Texthook of Pharmaceutical Analysis

' i Dr.P.Kishor, Mrs.D Kalyani,
i Peta, Dr.Balagani Pavan kumar,
Mr.Siva kumar ; T

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




10,

11,

12.

Contents...

Preface Contributors

Form Selection of Pharmaceutical Compounds
Preparation of Drug Samples for Analysis
High-Performance Liquid Chromatography
Mass Spect;oscopy in Pharmaceutical Analysis

Ultraviolet—Visible Spectroscopy

Immunoassay Techniques

Applications of Capillary Electrophoresis Technology in the Pharmaceutical Industry
Atomic Spectroscopy

Luminescence Spectroscopy

Solid-State Nuclear Magnetic Resonance Spectroscopy

Vibrational Spectroscopy

Statistical Considerations in Pharmaceutical Process Development and Validation

/ﬁ

[

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




=
IS
4
|
&
o
(=
m
")
v -
.
58]
o
=
~
=
m

-

. BALAGAN| PAVAN KUMAR

e, Ph.D. FIC, FBSS, FAGE, FICCP, MISTE
ROFESSOR & PRINCIPAL

2 COLLEGE OF PHARMACY

RUPATI Dt. A.P - 524121




S[ SULLURPET |g| :
524121 )% Dr. BALAGA -
M. Pharm, Ph.D, FIC, FBQ"- FACE FICCP, MISTE
PROFESSOR & PRINCIPAL

OLLEGE OF PHARMACY

GOKULA KRISHNA C
t. AP - 524121

SULLURPET, TIRUPATI D




A Texthook of Pharmaceutical Analysis

Mr.Siva kumar Peta, Dr.Balagani Pavan kumar, Dr.P.Kishor, Mrs.D Kalyani,
Mrs.B.Swathi

{
Ou(j‘j:j/
Dr. BALAGANI| PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
o PROFESSOR & PRINCIPAL
KULA KRISHNA COLLEGE OF PHARMACY
‘ SU5|_2I2'U1R2I:"|ET SULLURPET, TIRUPATI Dt. A.P - 524121




10.

11.

Contents...

Preface Contributors

Form Selection of Pharmaceutical Compounds
Preparation of Drug Samples for Analysis
High-Performance Liquid Chromatography
Mass Spec-t;cvscopy in Pharmaceutical Analysis

Ultraviolet—Visible Spectroscopy

Immunoassay Techniques

Applications of Capillary Electrophoresis Technology in the Pharmaceutical Industry
Atomic Spectroscopy

Luminescence Spectroscopy

Solid-State Nuclear Magnetic Resonance Spectroscopy

Vibrational Spectroscopy

Statistical Considerations in Pharmaceutical Process Development and Validation

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SUSLZIQUFZIZET SULLURPET, TIRUPATI Dt. A.P - 524121




s
o
e

=
T
<
2]
=
R
i
T
=
i
LT,
-
&=
o

e

Dr. BALAGANI PAVAN KUMAR

k. M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
- PROFESSOR & PRINCIPAL

A KRISHNA COLLEGE OF PHARMACY
RPET, TIRUPATI Dt. A.P - 524121



@ Mr. Sivakumar Peta, Dr. Balagani Pavan Kur
@n?&mﬁﬁr Mm,ﬁﬁiai_n’? Mrs. B Swath

SULLURPET
524 121




N

A Texthook of Pharmaceutical Analysis

AN

-
) Dr. BALAGANTPAVAN KUMAR
M. Pharm, Ph.D, FIC, FB SS, FAGE, FICCP, MISTE
SULLURPET PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

524 121




10.

11,

12

Contents...

Preface Contributors

Form Selection of Pharmaceutical Compounds
Preparation of Drug Samples for Analysis
High-Performance Liquid Chromatography

Mass Spect/roswpy in Pharmaceutical Analysis
Ultraviolet—Visible Spectroscopy

Immunoassay Techniques

Applications of Capillary Electrophoresis Technology in the Pharmaceutical Industry
Atomic Spectroscopy

Luminescence Spectroscopy

Solid-State Nuclear Magnetic Resonance Spectroscopy

Vibrational Spectroscopy

Statistical Considerations in Pharmaceutical Process Development and Validation

Dr. BALAGANI

F
D, FIC, FBSS, FAGE,
PROFESSOR & PRINg‘l:PAL
GOKULA KRISHNA COLLEG\tE
SULLURPET, TIRUPAT! Dt.

PAVAN KUMAR

|CCP, MISTE

PHARMACY
AP - 524121



ot

-
o
o
<
e
x
T
=
<
i
=
o
o
™~
=
=
w
Liz]

. Dr. BALAGAN!I PAVAN KUMAR

fisbharm, Ph.D. FIC, FBSS, FAGE, FICCP, MISTE
E.PROFESSOR & PRINCIPAL

1SHNA COLLEGE OF PHARMACY
TIRUPATI Dt. A.P - 524121

S



Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
SULLURPET PROFESSOR & PRINCIPAL
524 121 - GOKULA KRISHNA COLLEGE OF PHARMACY
: SULLURPET, TIRUPATI Dt. A.P - 524121




A Textbook of Pharmaceutics

‘Ms P Kav1tha Dr Balagani Pavan Kumar, Ms S K Zoofishaan,
Ms. T Swathi

X\MV ) ﬂ/

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. AP - 524121

SULLURPET

524 121




Contents

UNIT-1 : Historical Background, Dosage Forms, Prescription and Posclogy 1.1 - 1.42

1.1
T
1.3

1.4
15

186

UNIT-2:
2.1
2.2
2.3
2.4

2.5

2.6
27

History of Pharmacy

Pharmacy as a Career

Introduction to Pharmacopoeia

1.3.1 Pharmacoposia

1.3.2 Indian Pharmacopoeia

1.3.3 British Pharmacopeia

1.3.4 United State Pharmacopoeia

1.3.5 Extra Pharmacopoeia

Introduction to Pharmaceutical Dosage Form

Prescription

1.5.1 Parts of the Prescription

1.5.2 Handling of Prescription

1.5.3 Sources of Errors in Prescriptions

154 Abbreviation used in Prescription

Posology

16.1 Factors Affecting Posology

1.6.2 Formulae used in Calculations of Pediatric Dose
Questions

Pharmaceutical Calculations, Powders & Ligquid Dosage Forms

Pharmaceutical Calculation

Calculation of Isotonocity

Proof Spirit

Powder

241 Dusting Powder

24,2 Effervescent Powder

243 Dentrifices (Tooth Powder)

2.4.4 Insufflations

245 Snuffs

Liquid Dosage Form

2.5.1 Advantages of Liquid Dosage Forms

2.5.2 Excipients used in Formulation of Liquid Dosage Forms

Solubility

Technigques of Solubilization (Y

Colla; \
Collegs |

Questions

1.1
1.3
1.6
1.6
1.7
1.9
134
.12
1.13
1.23
1.23
1.25
1.27
1.28
1.37
1.37
1.39
1.41
2.1 - 2.36
2.1
2.3
2.15
2.16
2.1F
2.17
2.22
2.23
2.23
2.23
2.24
2.25
2.32
2.33

‘\.
\ AN |y B
Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



SULLURPET
524 121

-

Dr. BALAGANI

M. Pharm, Ph.D, FIC, FBs

PROFESSOR
GOKULA KRISHNA CO
SULLURPET, TIRU

AN KUMAR

S, FAGE, FICCP, MISTE
& PRINCIPAL
LLEGE OF PHARMACY

PATIDt. A.P - 524121

SOILNIOVINUVHC 40 YOO8.1X3LV



Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



A Textbook of Pharmaceutics
Ms P Kavitha , Dr Balagani Pavan Kumar, Ms S K Zoofishaan,

Ms. T Swathi

| s I

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

SULLURPET

524 121




Contents

UNIT: & Historical Background, Dosage Forms; Prescription and Posclogy 1.4 —1.42
1.1 History of Pharmacy p B
1.2 Pharmacy as a Career 23

1.3 Ietroduction to Pharmacopoeia 1.6
1.331 Pharmacoposia 16
1.3.2 Indian Pharmacopoeia 17
1.3.3 British Pharmacopeia 19
1.3.4 United State Pharmacopoeia 2
135 Extra Pharmacopoela 1,12

1.4 Introduction to Pharmaceutical Dosage Formy 112

1.5 Prescription 1.23
151 Partsof the Prescription 123
152 Handling of Prescription 1.25
1.5.3 Sowurces of Errors in Prescriptions 127
154 Abbreviation used in Prescription 1.28

1.6 Posology 1.37
161 Factors Affecting Posology 137
1.6.2 Formulae used in Calculations of Pedigtric Dose 1.39

‘Questions. 1.43
UNIT-2: Pharmacoutical Calculations; Powders & Liguid Dosage Forms 2 —2.386

2.1 Pharmaceutical Calculation =L

2.2 Calculation of Isetonocity 23

2.3 Proof Spirit 2.15

24 Powder 2.16
2.4.1 Dusting Powder 23T
247 Effervescent Powder Z.17
24.3 Dentrifices {(Tooth Powder) ' iy e 4
244 Insufflations 223
245 Spuffs 2,23

2.5 . Liguid Dosage Form 2.23
251 Adva'ntag:es of Liquid Dosage Forms: 2.24
2.5.2 Excipients used in Formyulation of Liquid Dosage Forms 2.25

26 Solubility 232

2.7 Techniques of Solubflization ;i 2.33

Questions \b} oA 2.36
A

Dr. BALAGANI PAVAN KUMAR
SULLURPET M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
524 121 PROFESSOR & PRINCIPAL
- GOKULA KRISHNA COLLEGE OF PHARMAGCY
SULLURPET, TIRUPATI Dt. A.P - 524121




oot

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

AL ATAVINYHA 40 VONS 1 YT W



avan

Bwaihi |

Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.p, FiC, FESS, FAGE, FICCP, MiSTE
SULLURPET PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY
524 121 SULLURPET, TIRUPATI Dt AP . 524121




A Textbook of Pharmaceutics
Ms P Kavitha , Dr Balagani Pavan Kumar, Ms S K Zoofishaan,

Ms. T Swathi

ot —

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FiCCP, MISTE
SULLURPET PROFESSOR & PRINCIPAL
524 121 GOKULA KRISHNA COLLEGE OF PHARMACY
/ SULLURPET, TIRUPATI Dt. A.P - 524121




Contents

UNIT-1 & Historical Background, Dosage Forms; Prescription ancd Posciogy 1.4 —1.42
‘1.1 History of Pharmacy

1.2 Pharmacy as a Career

1.3 Imtroductionto Pharmacopoeia

&33
1.3.2
1.33
134
135

Pharmacopoeia

Indian Pharmacopoeia

British Pharmacopefa
United State Pharmacopoeia
Extra Pharmacopoela

14 Introduction to Pharmaceutical Dosage Form:
1.5 Prescription

151
152
153
154

Partsof the Prescription
Handling of Prescription
Sowurces of Errors in Prescriptions
Abbreviation used in Prescription

1.6 Posclogy

161
162

UNIT-2: Pharmaceutical Calculations, Powdars & Liguid Dosags Fornis

Factors Affecting Posology
Formulae wsed in Caleulations of Pedigtric Dose
‘Questions.

2.1 Pharmaceutical Calculation
22 Caleulation of Isotonocity
2.3 Proof Spirit

24 Powder

244
2.4.2
243
Z24aS
245

Dusting Powder
Effervescent Powder
Dentrifices (Tooth Powder)
Insufflations

2.5. Liquid Dosage Form

251
252

Advantages of Liquid Dosage Forms:
Excipients used in Formuylation of Liquid Dosage Forms

26 Solubllity
2.7 Techniques of Solubilization

\ [ A V/\/\
\ \ =
Questions \\}Vi/f//

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

g~

1.1
1.3
16
16
17
19

1.71

= b

1.13

1.23

1.23

1.25

1.27

128

1.37

137

1.39

1.41

2,36

2.4

2.3
2.15
2.16
237
237
222
223
2.23
2.23
2.24
2.25
2.32
2.33
2.36



T

o

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FiCCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

\ TaTs

A I NAAFIAHYHA 40

T
>
o




Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



A Textbook of Pharmaceutics

Ms P Kavitha , Dr Balagani Pavan Kumar, Ms S K Zoofishaan,
Ms. T Swathi

\
Ul ‘
‘;j\/ﬂ
Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET, TIRUPATI Dt. A.P - 524121




Contents

UNIT-1 : Historical Background, Dosage Forms; Prescription and Posciogy 1.1 —1.42
1.1 History of Pharmacy
1.2 Pharmacy as a Career

1.3 Imtroductionto Pharmacopoeia

133
1.3.2

1.3.2

134
o B

Pharmacoposia

Indian Pharmacopoeia

British Pharmacopefa
United State Pharmacopoeia
Extra Pharmatopoela:

14 Introduction to Phasmaceutical Dosage Formy:
1.5 Prescription

151
152
1.53
154

Parts.of the Prescription.
Handling of Prescription

Sowrges of Errors in Prescriptions

Abbreviation used in Prescription

1.6 Posoclogy

161
1.6.2

Factors Affecting Posology
Formulae msed in Caleulations of Pedigtric Dose
Questions.

UNIT-2: Pharmaceutical Calculations; Powders & Liguid Dosags Formis 2.4
2.1 Pharmaceutical Calculation
2.2 Talculation of Isotonocity
2.3 Proof Spirit
24 Powder

241
247
243
prat:
245

Dusting Powder
Effervescent Powder
Dentrifices. {Tooth Powder)

Insufflations

Snuffs

2.5. Liguid Dosage Form

251

252

Advantages of Liquid Dosage Forms:
Excipients used in Formulation of Liquid Dosage Forms

26 Solubility
2.7 Techniques of Solubilization

Questions j M

Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

524 121 GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET, TIRUPATI Dt. A.P - 524121

SULLURPET

e
1.3
16
16
17
&2
111
1,12
1.12
1.23
1.25
127
128
1.37
1.37
138
141

- 2.36

14

23
215
2,16
217
2.17
223
2.23
223
2.24
2.25
2.32
2.33
2.36



SULLURPET

\ s
/
Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE

PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121

ONAITYAI Y

CHLINVIANYTINHY A 40 W




= m

L e

Pharmaceutics

oS

Bala, Ms.P Kavitha, Dr. Balagani Pavan Kumar, Dr. M Souj i

——— g

ka2 e il

o ———vy— a S

= = A ——
o S R v oy




Physical Pharmaceutics

Mrs.P K Devi Bala,Ms.P Kavitha,Dr.Balagani Pavan kumar,

Dr.M Soujanya

SULLURPET |2

524 121

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



1.

Solubility of Drugs
1.1 Introduction
1.2 Solubility Expressions
1.3 Mechanisms of Solute Solvent Interactions
1.4 Ideal Solubility Parameters
1.5 Solvation
1.6  Association
1.7  Quantitatve Approach to the Factors Influencing Solubility of Drugs
1.8  Diffusion Principles in Biological Systems
1.9  Solubility of Gas in Liquids
1.10 Solubility of Liquids in Liquids
1.10.1 Binary Solutions
1.10.2 Ideal Solutions
1.11 Raoult’s Law
1.12 Real Solutions
1.13 Partially Miscible Liquids
1.14 Critical Solution temperature and its Applications
1.15 Distribution Law

1.15.1 Limitations of Distribution Law
1.15.2 Applications of Distribution Law

Exercise

States and Properties of Matter and Physicochemical Properties
of Drug Molecules

2.1

States of Matter and Properties of Matter
2.1.1  States of Matter

2.1.2  Changes in the State of Matter
2.1.3  Latent Heat

2.1.4  Vapour Pressure

2.1.5  Sublimation

2.1.6  Critical Point

2.1.7  Eutectic Mixtures

2.1.8  Gases

2.1.9  Aerosols

1.1-132
1.1
1.2
1.5
1.6
1.7
1.8
1.9
1.11
1.12
1.14
1.14
1.15
1.17
1.21
1.21
1,22
1.26
1.29
1.29
1.30

2.1-2.78

2.1
2.1
2.5
2.6
2.7
2.11
2.12
2.13
2.14
2.22

Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE

PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET, TIRUPATI Dt. A.P - 524121






anﬁ@_l

;

=
™
o
=
o
E
3
X
E
i
>
L
o7
5
o
i
&
1]
-
W
il

W

Pharm

Mis. P K Devi Bala, b

;
e et T - o R Y T T T ey T e
et b e e Sk Bl . 9 @R PN SN - ik ol Bl
i
1
§




Physical Pharmaceutics

Mrs.P K Devi
Bala,Ms.P Kavitha,Dr.Balagani Pavan k
Dr.M Soujanya o

Nt~

Dr. BALAGANI pAVAN KUMAR

M. Pharm, Ph.D. FiC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF
SULLURPET, TIRUPATI Dt. AP -524121




1.

Solubility of Drugs
1.1 Introduction
1.2 Solubility Expressions
1.3 Mechanisms of Solute Solvent Interactions
1.4  Ideal Solubility Parameters
1.5 Solvation
1.6  Association
1.7 Quantitatve Approach to the Factors Influencing Solubility of Drugs
1.8  Diffusion Principles in Biological Systems
1.9  Solubility of Gas in Liquids
1.10 Solubility of Liquids in Liquids
1.10.1 Binary Solutions
1.10.2 Ideal Solutions
1.11 Raoult’s Law
1.12 Real Solutions
1.13 Partially Miscible Liquids
1.14 Critical Solution ternperature and its Applications
1.15 Distribution Law

1.15.1 Limitations of Distribution Law
1.15.2 Applications of Distribution Law

Exercise

States and Properties of Matter and Physicochemical Properties
of Drug Molecules

2.1

States of Matter and Properties of Matter
2.1.1  Stafes of Matter

2.1.2  Changes in the State of Matter
2.1.3  Latent Heat

2.1.4  Vapour Pressure

2.1.5  Sublimation

2.1.6  Critical Point

2.1.7  Eutectic Mixtures

2.1.8  Gases

2.1.9  Aerosols

1.1-1.32
1.1
1.2
1.5
1.6
1.7
1.8
1.9
111
1:12
1.14
1.14
1.15
1.17
1.21
1,21
1,22
1.26
1.29
1.29
1.30

2.1-278

2:1
2.1
Ziy
2.6
2.7
2.11
2,12
2.13
2.14
2.22

Dr. BALAGANI PAVAN KUMAR

s : TE
arm, Ph.D, FiC, FBSS, FAGE, FICCP, MIS
M. P R OFESSOR & PRINCIPAL

SULLURPET GOKULA KRISHNA COLLEGE OF PHARMACY

524 121

SULLURPET, TIRUPATI Dt. A.P - 5241 21



GOKULAR prama s S
SULLURPET, TIRUPATI Dt. A.P - 5241




Physi
Pl armacé'u

Mi‘g‘ %oy p g’ : 11 p il w 22078 S} 2 P ¥ N 4 L. !a
: E gi ﬁa a) SS: Kﬁm =3 3, %] _f"';.‘ 11y " """J‘;L ':&3 \ L 90y !)‘ M m " ‘

s! E H§ 3!2 P gcin iy 8 ¥ “1 3 I:..i‘ ¥ ' v j‘ / .‘

e e L ) A

',

e
&

R Ao

el S A A

r 3 o

v
L -

Dr. BALAGAR
M. Pharm, Ph.D, FiC, FBSS, FAGE, FiCCP, MISTE
PROFESSOR & PRINCIPAL
GE OF PHARMACY

GOKULA KRISHNA COLLE
SULLURPET, TIRUPATI Dt. AP - 524121




Physical Pharmaceutics

Mrs.P K Devi Bala,Ms.P Kavitha,Dr.Balagani Pavan kumar,
Dr.M Soujanya

o]

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




1.

Solubility of Drugs
1.1 Introduction
1.2 Solubility Expressions
1.3 Mechanisms of Solute Solvent Interactions
1.4  Ideal Solubility Parameters
1.5 Solvation
1.6  Association
1.7 Quantitatve Approach to the Factors Influencing Solubility of Drugs
1,8 Diffusion Principles in Biological Systems
1.9  Solubility of Gas in Liquids
1.10 Solubility of Liquids in Liquids
1.10.1 Binary Solutions
1.10.2 Ideal Solutions
1.11 Raoult’s Law
1.12 Real Solutions
1.13 Partially Miscible Liquids
1.14 Critical Solution temperature and its Applications
1,15 Distribution Law
1,15.1 Limitations of Distribution Law
1.15.2 Applications of Distribution Law
Exercise
States and Properties of Matter and Physicochemical Properties

of Drug Molecules

2.1

States of Matier and Properties of Matter
2.1,1  States of Matter

2.1.2  Changes in the State of Matter
2.1.3  Latent Heat

2.1.4  Vapour Pressure

2.1.5  Sublimation

2.1.6  Critical Point

2.1.7  Butectic Mixtures

2.1.8  Gases

2.1.9  Aecrosols

GOKULA KRISHNA C

1.1
1.2
1.5
1.6
17
1.8
1.9
1.11
1.12
1.14
1.14
1.15
1.17
1.21
1.21
1.22
1.26
1.29
1.29
1.30

1.1-1.32

2.1-2.78

2.1
2.1
2.5
2.6
2.7
2.11
2.12
2.13
2.14
2.22

Dr. BALAGANI

M. Pharm, Ph.D, F

PAVAN KUMAR

|c, FBSS, FAGE, FICCP, MISTE

PROFESSOR & PRINCIPAL

SULLURPET, TIRU

OLLEGE OF PHARMACY

PATI Dt. A.P - 524121



C,FBSS, F

. Pharm, Ph.D, F! AGE, 2
PROFESSOR & PRINCIPAL

OF PHARMACY

GOKULA KRISHNA COLLEGE
P - 524121

SULLURPET, TIRUPATI Dt. A.

&

ey Effices




SULLURPET, TIRUPATI Dt. A.P - 5241




Physical Pharmaceutics

Mrs.P K Devi Bala,Ms.P Kavitha,Dr.Balagani Pavan kumar,
' ‘Dr.M Soujanya

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FESS, FAGE, FICCR, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt A.P - 524121

SULLURPET

524 121




T

1-

Solubility of Drugs
1.1 Inmtroduction
1.2 Solubility Expressions
1.3 Mechanisms of Solute Solvent Interactions
1.4  Ideal Solubility Parameters
1.5 Solvation
1.6  Association
1.7 Quantitatve Approach to the Factors Influencing Solubility of Drugs
1.8  Diffusion Principles in Biological Systems
1.9  Solubility of Gas in Liquids
1.10 Solubility of Liquids in Liquids
1.10.1 Binary Solutions
1.10.2 Ideal Solutions
1.11 Raoult’s Law
1.12 Real Solutions
1.13 Partially Miscible Liquids
1.14 Critical Solution temperature and its Applications
1,15 Distribution Law

1.15.1 Limitations of Distribution Law
1.15.2 Applications of Distribution Law

Exercise

States and Properties of Matter and Physicochemical Properties
of Drug Molecules

2.1

States of Matter and Properties of Matter
2.1.1  States of Matter

2.1.2  Changes in the State of Matter
2.1.3  Latent Heat

2.1.4  Vapour Pressure

2.1.5  Sublimation

2.1.6  Critical Point

2.1.7  Eufectic Mixtures

2.1.8  Gases

2.1.9  Aecrosols

SULLURPET

524 121

1.1-1.32
1.1
1.2
1.5
1.6
1.7
1.8
1.9
1.11
1.12
1.14
1.14
1.15
1.17
1.21
1.21
1.22
1.26
1.29
1.29
130

2.1-2.78

21
2.1
2.3
2.6
2.7
2.11
2:12
2.13
2.14
2.22

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FiCCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




A TEXT BOOK ON
NOVEL DRUG
DELIVERY SYSTEMS

Mrs. P K Devi Bala
Ms. C B Hanisha
Mr Sivakumar Peta

Dr. BALAGANI PAVAN RUNAIR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




A Text Book on Novel Drug
Delivery Systems

Dr.Balagani Pavan Kumar,Mrs.P.K Devi Bala,
Ms.CB Hanisha,Mr Sivakumar Peta

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET) SULLURPET, TIRUPATI Dt. A.P - 524121

524 121




e
-
mn
b d
el
]
=]
0
x
O
=
=
Q}
=
Im
F
)
p Y
c.
o)
lw
im
e
-
m
pe )
L
(/)
e
N
-
Im
i<
/5]

SULLURPET Dr. BALAGANI PAVAN KUMAR
524 121 M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
: PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY |
SULLURPET, TIRUPATI Dt. A.P - 524121




T ey € g SN e L e S

' N

AT, o T A e ey

5.

P Y P 1 G TP EAP SOy P A

;‘ggf u‘i 'ﬂhﬁm et B Pﬁt ‘

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Ot. A.P - 524121




A Text Book on Novel Drug
Delivery Systems

Dr.Balagani Pavan Kumar,Mrs.P.K Devi Bala,
Ms.CB Hanisha,Mr Sivakumar Peta

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D. FIC, FBSS, FAGE, FICCP. MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COL L EGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




I
1
v \

J SULLURPE Dr. BALAGANI PAVAN KUMAR
(O

M. Pharm, Ph.D, FIC, FBSS, FAGE, FiCCP, MISTE
524 121 ' PROFESSOR & PRINCIPAL

i gt e,

004

m
=
-
s |
=
=
i

GOKULA KRISHNA COLLEGE OF PHARMACY .

SULLURPET, TIRUPATI Dt. A.P - 524121




A by e o
asb.

By o Sy s
G : :

P SR TN

Y S by 4 A T A PR Ny AP

i

1
:
4
]
b
;
i ¥
.

Dr. BALAGAN] PAVAN KUMAR
M. Pharm, Ph.D, FIC FBSS, FAGE, FiCCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P-524121




A Text Book on Novel Drug
Delivery Systems

Dr.Balagani Pavan Kumar,Mrs.P.K Devi Bala,
"Ms.CB Hanisha,Mr Sivakumar Peta

5[ SULLURPET

524 121

[
Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121



PRSI ——

T e

S

=
=i}
o
=
ey
)
A
=1
Pt
=}
M
£ E""
HC
2

SWNFLEAS AHINITS

‘i\
=]
SULLURPET Dr. BALAGANI PAVAN KUMAR

M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
524 121 PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY .
SULLURPET, TIRUPATI Dt. A.P - 524121




ke

v

o S N P D I T S e g e Y W

D

———
el

W v v e ae oo

%.
|
|
i
|

Aty ez e T T Tt

Oir. Balagani Pavan Humar
Mre. P H Devi %3 ?igi
M{:h Lf 5 }‘

S[ SULLURPET

PKOFESSOR & PR!NCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




A Text Book on Novel Drug
Delivery Systems

Dr.Balagani Pavan Kumar,Mrs.P.K Devi Bala,
Ms.CB Hanisha,Mr Sivakumar Peta

@\\Q,k)

Dr. BALAGANTPAVAN KUMAR

M. Pharm, Ph.D, FiC, FBSS, FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL

\ MACY
GOKULA KRISHNA COLLEGE OF PHARM
spa et SULLURPET, TIRUPAT! Dt. A.P - 524121

SULLURPET




:

Q]
e
it
L2
82
RS
i
LA
=i

ey
-
@

A
Dr. BALAGANI PAVA\}\JE, KUMAR

S M. Pharm, Ph.D, FIC, FBSS, FAGE, FICCP, MISTE
SULLURPET PROFESSOR & PRINCIPAL
524 121 GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt. A.P - 524121




Mobile : 9948990116

GOKULA KRISHNA COLLEGE OF PHARMACY

Approved by FCI-New Delhi, Government of AP & Affiliated to JNTUA
An ISO 9001:2015 Certified Institution

Behind RTC Depot, Sullurupeta, Tirupati Dist, A.P, INDIA - 524121

E-Mail : gkepsp@rediffmail.com

website: www.gkep.eduin

LIST OF PATENTS GRANTED / PUBLISHED IN THE LAST FIVE YEARS

| '! Agency to
Name of the Application which
S.No Fventor o} No Title of the Patent | Status applicstion is Date
. made
Portable Electro
i < Intellectual
Dr Balagani . Spinning Device for )
1 383386-001 Applied Property 08-04-2023
Pavan Kumar Development of
India
Nanofibres
Enhanced
) Effectiveness of Commissioner
Dr Balagani )
2 2021104266 | Meloxicam Through | Granted of Patents. 25-08-2021
Pavan Kumar
| Hydrogel Australia
Formulations
Reversible Hydrogel
‘ Formulation for Commissioner
Dr Balagani
3 2021104955 | Prolonged Granted | of Patents, 02-11-2021
Pavan Kumar e
Antimicrobial Australia
Activity
ﬂ AsS i
— =
PRINCIPAL

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FIC, FESS, FAGE, FiCCR, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPAT] DL AP - B24124



. NTELLECTUAL
FROFESTY INDIA

PATENTS | DESHGNS | TRADE MARKS

GEOGRAPHICAL INDICATIONS

Controller General of Patents Designs and Trademarks
TR TR Department of Industrial Pelicy and Promation
GOVERNMENT OF INDEA mMinistry of Commerce and Industry

Design Application Details

Application Mumber;
383386-001

Cht Number:

204430

Cbr Date:

08/04/2023 22:02:29

Applicant Mama:

1. Dr. Sachinkumar Dnyaneshwar Gunjal 2. Dr. Balagani Pavan ar
4, Bhawana Kapoor 5. Mr. Vishal ramdas !aéalpnllewnr 6. Dr. ‘B-.Sae Girl Prasad
7. Dr.Navakanth Raju Remayanam B. Dr. Satyanarayan Pattnalk

Design Application Status

Application Status:
Examination Report has been Generated .Online Reply Documeant Reclved{FER genarated on 18/06/2023)

| Back (DesignApplicationSiatus) |

Disclaimer: Application slalus is svallasie for the spplication fled en ar aftar 1st Aprid 2008 with application no 222230 The informalion under " Design Applicalian
Sialee” is dynamically refrisved arnd is wndes ealing, Ihamelons the information relrisved by this svsbem & nal valid for any legal procesdings under 1he Deslan Act
2000, In cose of pny discrepancy vou may contoct the approprists Patent Office or send your aommenls o following emall iGs:

Design Office, Kolkata ; contrellardssign.ipo @ nic.in

Controller General of Patents, Deslgns and Tracemarks

i
-'.lllI Ar ﬂ\f-’r
Qo =

Dr. BALAGANI PAVAN KUMAR

M. Fharmy, P FiC, FRzss FAGE, FIET
L *=. FAGE, FICCPR My
g PROFESSOR & PRINCIPAL T "
OHULA II*HHE_HNA COLLEGE DF PHARMACY
SULLUKVET, TIRUPATI DL, &£ - 524171




Australinn Government

1P Australia CERTIFICATE OF GRANT

INNOVATION PATENT

The Commissioner of Patents has granted the above patent on 2 Nevember 2021, and gertifies that the
belowparticulars have bean registered in the Regisier of Patents.

Patent number: 2021104855

Name and address of patentee(s):

a8 A R

[r.Balagani Pava 1 ullurpet, SPSKR Nellare Andhra Pradesh, India -
524121
Or. G. Srdhar Babu, S Shivani College of Pharmacy,Doctor's colony,near mulugu road Warangal, India - 506007

Or Bhavani Boddeda, Koringa College of Pharmacy, Korangi, East Godavari Andhra Pradesh, Indla

Dr. Manish Kumar Thimmaraju, Salajl Institute of Pharmaceutical Sciences Narsampet,Warangal, Telangana, India
- 506132

Dr.Goje Arjun, Teegala Ram Reddy College of Pharmacy,Hyderabad, Telangana, India

Title of invention:

REVERSIBLE HYDROGEL FORMULATION FOR PROLONGED ANTIMICROBIAL ACTIVITY

Mame of Inventor(s):

Kumar, Balagani Pavan ; Babu, G. Sridhar ; Boddeda, Bhavani ; Thimmaraju, Manish Kunar ; Arjun, Goje
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ABRSTRAGT

Unauthorized persons run the risk of abusing unused
pharmaceuticals, which may lead to significant injury. In
order to keep people safe and keep the environment free of
any dangers, the Food end Drug Administration [FDA)
recommends that people properly dispose of any
unwanted prescription medicine. Unfortunately, safety is
~ an issue that is overlooked by many of the present dispesal
methods. Granular activated carbon, when added to a drug
disposal pouch, provides a novel, easy, and safe way to
dispose of unused or expired medicine. We examined the
disposal system's deactivation effectiveness and developed
a robust and verlfied technique for methylphenidate
hydrochloride and loxapine succinate using high-
performance llquid chromatography (HPLC). A €18
analytical column with the following dimenslans: 250 mm

*» 460 mm and 1004, was used to evaluate
methylphenidate hydrochloride. The mobile phase
consisted of acetonitrile-water with 0.05% (v/v)

trifluoroacetic acid, and the flow rate was

1.5 mL/min, with & 15-minute run and a 7.8-minute
retention perlod, Using a flow rate of 1.0 mL/min, loxapine
succinate was isolated on a C8 1004 column (250 mm = 4.6
mm, 5 mm} that was kept at 25 °C. The medication had a
retention duration of around 4.6 minutes, and the run tdme
was 10 minutes, At a pH of 3.0, the mobile phase consisted
of 40:60 (v/v) acetonitrile and water with 0.3%
triethylamine. Both medications were dissalved in mohile
phases to create reference standard solutions with a
concentration of 100 mg/mL. Over the concentration range
of 5-100 mg/mL for methylphenidate hydrochloride and
0.1-100 mg/ml for loxapine succinate, these technigues
exhibit acceptable linearity (R2 % 0.99%). Research on the
inactivation of these medications made good use of the test
methodologies. Xi'an Jlaotong University, 2018, This
website is created and hosted by Elsevier BV, An open
access paper published in accordance with the

1, Introduction

A major issue now is how to properly dispose of lefrover
prescription drugs. Accidental exposure, purpoeseful use or
misuse, or both might result from storing undesired or
outdated pharmaceuticals. social and economic
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ramifications to the public health problem of th
possibility of abuse and addiction to prescriptic
pharmaceuticals, even those used to treat pain, Hero
addiction affected 521,000 people in 2015, and ow
33,000 people dled from opieid overdeses or drug misus
disorders assoclated with preseription opicid painkille;
[1.2]. Medication s a lifesaver when it comes to alleviatir
acute and severe chronic pain, but it may have disastro
consequences when prescribed excessively or withm
broper safety measures. The National Survey on Dri
usage and Health found that after five years of non-medic
prescription painkiller usage, less than 4% of individua
began using heroin [1]. Therefore, it is important 1
dispose of prescription medicine correctly, The disposal ¢
two psychoactive drugs, loxapine succinate an
methylphenidate hydrochloride (MPH), was the primar
focus of the current investigation.By activating th
neurologieal system, the popular prescription medicin
MPH influences the brain's dopamine balance, making ita
effective ftreatment for attention-deficit hyperactivit
disorder [ADHD] [3]. When administered intranasall;
MPH has a pharmacological effect comparable to cocain
resulting in a fast release of dopamine [4]. Like marphim
it has the potential to create serious physlclogic
dependency and is hence classified as a Schedule !
federally-controlled narcotic, due to its significant abus
potential. Because of its very satisfying euphoric effect:
MPH is highly addictive [5]. Lezapine succinate is anothe
medicine with abuse potential. For schizophrenia, doctor
prescribe this medicine, which Is a tricyelic antipsychotii
To control the thoughts, feelings, and behaviors ofte
associated with schizophrenia, loxapine succinate |
administered by Inhibiting the activity of dopamine. Th
misuse of Ioxapine succinate is possibli
since it is used for the management of schizophrenia an
only glves short relief [6]. There is a higher risk of misus:
for these medicines because of how often they are given.

Given the considerable misuse potential of MPH anc
loxapine succinate, we aimed to explore their deactivatior
prefile via the drug disposal system, Also investigated wa:
the analytical accuracy of the developed technique far bott
medications. There aren't many analytical procedures for
gpingrsuceifate [9] and-MPH [7,8] publishad in the

| b
| \ SAgrosce:

Dr. BALAGANI PAVAN KUMAR
M. Pharm, Ph.D, FiC, FESS, FAGE, FiCCR MIGTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLUHF‘ET. TIRUPATI Dt AP - 524121



InTErnatonal Joumai AT Lenasr, aence ang |echnola

LSSN: 2040-0748

= UL Care Group Flourna)

Vol-11 Issue-01 April 2022

Development and validation of an HPLC-UV method for analysis of
methylphenidate hydrochloride and loxapine succinate in an
activated carbon disposal system

Mrs B Swathi ;Mrs P Kavitha\Mrs CH Harika Mr Y Naveen Kumar ,Mr.AVLS Ramakrishna
Department of Pharmaceutical analysis
Email [D: swathi.nmppharma@egmail.com,Mobile no: 7095658810
GOKULA KRISHNA COLLEGE OF PHARMACY

ABSTRACT

Unauthorized persons run the risk of abusing unused
pharmaceuticals, which may lead to significant injury. In
order to keep people safe and keep the environment free of
any dangers, the Food and Drug Administration (FDA)
recommends that people properly dispose of any
unwanted prescription medicine. Unfortunately, safety is
an lssue that is overlooked by many of the present disposal
methods. Granular activated carbon, when added to a drug
disposal pouch, provides a novel, easy, and safe way to
dispose of unused or expired medicine. We examined the
disposal system's deactivation effectiveness and developed
a robust and verified technique for methylphenidate
hydrochloride and loxapine succinate using high-
performance liquid chromatography (HPLC). A CiB
analytical column with the following dimensions; 250 mm
* 460 mm and 10038, was used to evaluate
methylphenidate hydrochloride, The mobile phase
consisted of acetonitrile-water with 0.05% (v/v)
triftuoroacetic acid, and the flow rate was

15 mL/min, with a2 15-minute run and 2 7.B-minute
retention period. Using a flow rate of 1.0 mL/min, loxapine
succinate was Isolated on a C8 1004 column (250 mm x 4.6
mm, 5 mm) that was kept at 25 °C. The medication had a
retentlon duration of around 4.6 minutes, and the run time
was 10 minutes, At a pH of 3.0, the mobile phase consisted
of 40:60 (v/v) acetonitrile and water with 0.3%
triethylamine, Both medications were dissolved in mobile
phases to create reference standard solutions with a
cancentration of 100 mg/mL. Over the concentration range
of 5-100 mg/mL for methylphenidate hydrochloride and
0.1-100 mg/mL for loxapine succinate, these techniques
exhibit acceptable linearity (R2 % 0.999). Research on the
Inactivation of these medications made good use of the test
methodologles. Xi'an [iaotong University, 2018. This
website is created and hosted by Elsevier BV, An open
access paper published In accordance with the

1. Intreduction

A major issue now is how to properly dispose of leftaver
prescription drugs. Accidental exposure, purposeful use or
misuse, or both might result from storing undesired or
nutdated pharmaceuticals. There are social and economic
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ramifications to the pubiic health problem of th
possibility of abuse and addiction to prescriptic
pharmaceuticals, even those used to treat pain. Hero
addiction affected 591,000 people in 2015, and owv
33,000 people died from opioid overdoses or drug misu:
disorders associated with prescription opioid painkille
[1,2]. Medlcation is a lifesaver when it comes to alleviatic
acute and severe chronic pain, but it may have disastrot
consequences when prescribed excessively or witho
proper safety measures. The Mational Survey on Dn
usage and Health found that after five years of non-medic
prescription painkiller usage, less than 4% of individua
began using heroin [1]. Therefore, it is important |
dispese of prescription medicine correctly. The disposal |
two  psychoactive drugs, loxapine succinate an
methylphenidate hydrochloride (MPH), was the prima
focus of the current investigationBy activating th
neurclogical system, the popular prescription medicir
MPH influences the brain's dopamine balance, making it a
effective treatment for attention-deficit hyperactivit
disorder (ADHD) [3]. When administered intranasall
MPH has a pharmacelogical effect comparable to cocain
resulting in a fast release of dopamine [4], Like morphin
It has the potential to create serlous physiologic
dependency and is hence classified as a Schedule |
federally-controlled narcotic, due to its significant abus
potential. Because of its very satisfying euphoric effect
MPH is highly addictive [5]. Lozapine succinate is anathe
medicine with abuse potential, For schizophrenia, doctor
prescribe this medicine, which is a tricyelic antipsychati
To contrel the thoughts, feelings, and behaviors ofte
assoclated with schizophrenia, loxapine succinate |
administered by inhibiting the activity of dopamine, Th
misuse of |oxapine succinate is possibli
since It s used for the management of schizophrenia ani
only gives short relief [6]. There is a higher risk of misus
for these medicines because of how often they are given.

Given the considerable misuse potental of MPH anc
loxapine succinate, we aimed to explore their deactivatior
profile via the drug disposal system. Also investigated wa:
the analytical accuracy of the developed technique for bott
medications. THere aren't many analytical procedures for
anm:l% LEJ.and’F(P’I%[?,E] published in the
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ABSTRACT

Unauthorlzed persons run the risk of abusing unused
pharmaceuticals, which may lead to significant injury. In
order to keep people safe and keep the environment free of
any dangers, the Food and Drug Administration (FDA)
recommends that people properly dispese of any
unwanted prescription medicine, Unfortunately, safety is

-an issue that is overlooked by many of the present disposal

methods. Granular activated carbon, when added to a drug
disposal pouch, provides a novel, easy, and safe way to
dispose of unused or expired medicine, We examined the
disposal system's deactivation effectiveness and developed
a robust and verifled technique for methylphenidate
hydrochloride and loxapine succinate using high-
performance liquid chromatography (HPLC). A C18
analytical column with the following dimensions: 250 mm
* 460 mm and 1004, was used to evaluate
methylphenidate hydrochlaride, The mobile phase
cansisted of acetonitrile-water with 0.05% [w/v})
trifluorcacetic acid, and the fAlow rate was

15 mL/min, with a 15-minute run and z 7.8-minute
retentlon period. Using a flow rate of 1.0 mL/min, loxapine
succinate was isolated on a C8 100A column (250 mm x 4.6
mm, 5 mm) that was kept at 25 °C. The medication had z
retention duration of around 4.6 minutes, and the run time
was 10 minutes, At a pH of 3.0, the mobile phase consisted
of 40:60 (v/v) acetonitrile and water with 0.3%
triethylamine. Both medications were dissolved in mabile
phases to create reference standard solutions with a
concentration of 100 mg/ml., Over the concentration range
of 5-100 mp/mL for methylphenidate hydrochloride and
0.1-100 mg/mL for lokapine succinate, these technigues
exhibit acceptable linearity (R2 % 0.999), Research on the
inactivation of these medications made good use of the test
methodologies. Xi'an [iaotong University, 2018. This
website is created and hosted by Elsevier BV, An open
access paper published in accordance with the

1. Introduction

A mafor issue now Is how to properly dispose of lefrover
prescription drugs. Accidental exposure, purposefill use or
misuse, or both might result from storing undesired or
outdated pharmaceuticals. There a

2 sULLURPET |8
574 121

ramifications to the public health problem of th
possibility of abuse and addiction te prescriptic
pharmaceuticals, even those used to treat pain, Hero
addiction affected 591,000 people In 2015, and ow
33,000 people died from opicid overdoses or drug misw:
disarders associated with prescription opioid painkille
[1,2]. Medication is a lifesaver when it comes to alleviatir
acute and severe chronic pain, but it may have disastrot
consequences when prescribed excessively or witho
proper safety measures. The National Survey on Dn
usage and Health found that after five years of non-medic
prescription painkdller usage, less than 4% of individua
began using heroin [1]. Therefore, it iz important 1
dispose of prescription medicine correctly. The disposal «
two psychoactive drugs, loxapine succinate an
methylphenidate hydrochloride (MPH), was the primar
focus of the current investigationBy activating tt
neurclogical system, the popular prescription medicir
MPH influences the brain's dopamine balance, making it a
effective treatment for attentlon-deficit hyperactivit
disorder (ADHD] [3]. When administered intranasall
MPH has a pharmacological effect comparable to cocain
resulting in a fast release of dopamine [4]. Like morphin
it has the potential to create serious physinlogic.
dependency and is hence classified as a Schedule |
federally-controlled narcotic, due to its significant abus
potential. Because of its very satisfying euphoric effect
MPH is highly addictive [5]. Lozapine succinate |s anothe
medicine with abuse potential. For schizophrenia, doctor
prescribe this medicine, which is a tricyclic antipsychoti
To control the thoughts, feelings, and behaviors ofte
associated with schizophrenia, loxapine succinate i
administered by inhibiting the activity of dopamine. Th
misuse of loxapine  succinate is possiblt
since it is used for the management of schizophrenia ani
anly gives short relief [6]. There is a higher risk of misus
for these medicines because of how often they are glven.

Given the considerable misuse potentlal of MPH amnc
loxapine succinate, we almed to explore their deactivatior
profile via the drug disposal system, Also investigated wa:
the analytical accuracy of the developed technique for bott

i, medications. There aren't many analytical procedures foi
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ABSTRACT

Unauthorized persons run the risk of abusing unused
pharmaceuticals, which may lead 1o slgnificant injury, In
order to keep pecple safe and keep the environment free of
any dangers, the Food and Drug Administration (FDA)
recommends that people properly dispose of any
unwanted prescription medicine, Unfortunately, safety is
an issue that is overlooked by many of the present disposal
methods. Granular activated carbon, when added to a drug
disposal pouch, provides a novel, easy, and safe way to
dispose of unused or expired medicine. We examined the
disposal system's deactivation effectiveness and developed
a robust and wverified technique for methylphenidate
hydrochloride and loxapine suecinate using high-
performance liquid chromatography (HPLC). A cC18
analytical column with the following dimensions: 250 mm

* 460 mm and 1004 was used to evaluate
methylphenidate hydrochloride. The mobile phase
consisted of acetonltrile-water with 0059 (v/v)

triflucroaceticacld, and the flow rate was

L5 mL/min, with a 15-minute run and a 7.B-minute
retention period. Using a flow rate of 1,0 mL/min, loxapine
succlnate was isolated on a C8 1004 column (250 mm x 4.6
mm, 5 mmj that was kept at 25 °C, The medication had a
retention duration of around 4.6 minutes, and the run time
was 10 minutes, At a pH of 3.0, the mobile phase consisted
of 40:60 (v/v) acetonitrile and water with 039
triethylamine. Both medications were dissolved in mobile
phases to create reference standard solutions with
concentration of 100 mg/mL. Over the concentration range
of 5-100 mg/mL for methylphenidate hydrochloride and
0.1-100 mg/mL for loxapine succinate, these technigues
exhibit acceptable linearity (R2 % 0.9 99). Research on the
inactivation of these medications made good use of the test
methodologies. Xi'an [iaotong University, 2018. This
website is created and hosted by Elsevier BV, An open
access paper published in accordance with the

L. Introduction

A major issue now Is how to properly dispose of leftover
prescription drugs. Accidental exposure, purposeful use or
misuse, or both might result from storing undesired or
outdated pharmaceuticals. There are so
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ramifications to the public health problem of th
possibility of abuse and addiction to prescriptic
pharmaceuticals, even those used to treat pain. Hero!
addiction affected 591,000 people in 2015, and ove
33,000 people died from opicid overdoses or drug misus
disorders associated with prescription opioid painkille:
[1,2]. Medication is a lifesaver when it eomes to alleviatin
acute and severe chronic pain, but it may have disastrou
consequences when prescribed excessively or withoy
proper safety measures. The National Survey on Dru
usage and Health found that after five years of non-medic
prescription painkiller usage, less than 49 of individual
began using heroin [1]. Therefore, it is important t
dispose of prescription medicine correctly. The disposal ¢
two psychoactive drugs, loxapine succinate an
methyiphenidate hydrochloride (MPH), was the primar
focus of the current investigation.By actlvating th
neuralogical system, the popular prescription medicin
MPH influences the brain's dopamine balance, making it ar
effective treatment for artention-deficit hyperactivit
disorder {ADHD] [3], When administered intranasally
MPH has a pharmacological effect comparable to cocaine
resulting [n a fast release of dopamine [4], Like morphine
it has the potential to create serlous physiologica
dependency and is hence classified as 2 Schedule II
federally-controlled narcotic, due to its significant abus:
potential. Because of its very satisfying euphoric effects
MFH is highly addictive [5]. Lozapine succinate {s another
medicine with abuse potential, For schizophrenia, doctors
prescribe this medicine, which is a tricyclic antipsychotic
To control the thoughts, feelings, and behaviors often
assoclated with schizophrenia, loxapine succinate is
administered hy inhibiting the activity of dopamine. The
misuse of loxapine  succinate iz possible,
since it is used for the management of schizophrenia and
only gives short relief [6]. There is a higher risk of misuse
for these medicines because of how often they are given,

Given the considerable misuse potential of MPH and
loxapine succinate, we aimed to explore their deactivation
profile via the drug disposal system. Also investigated was
the analytical accuracy of the developed technique for both

iedjcations, There aren't many analytical precedures for
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ABSTRACT

Unauthorized persons run the risk of abusing unused
pharmaceuticals, which may lead to significant injury. In
arder to keep people safe and keep the environment free of
any dangers, the Food and Drug Administration (FDA)
recommends that people properly dispose of any
unwanted prescription medicine, Unfortunately, safety is

-an issue that is overlooked by many of the present disposal
methods. Granular activated carbon, when added to 3 drug
disposal pouch, provides a novel, easy, and safe way to
dispose of unused or expired medicine, We examined the
disposal system's deactivation effectivensss and developed
a robust and verified techniqus for methylphenidate
hydrochloride and loxapine succinate using high-
performance liguid chromatography (HPLC), A C18
analytical column with the following dimensions: 250 mm

* 460 mm and 1004, was used to evaluate
methylphenidate hydrochloride. The mobile phage
consisted of acetonitrile-water with 0.05% [v/v)

trifluoroacetic acid, and the flow rate was

LS mL/min, with a 15-minute run and a 7.8-minute
retention period. Using a flow rate of 1.0 mL/min, loxapine
succinate was Isolated on a C8 1004 column (250 mm x 4.6
mm, 5 mm) that was kept at 25 °C. The medication had g
retention duration of around 4.6 minutes, and the run time

_was 10 minutes, At a pH of 3.0, the mabile phase consisted
of 40:60 (v/v) acetonitrile ang water with (.3%
triethylamine, Both medications were dissalved in mobile
phases to create reference standard solutions with a
cancentration of 100 mg/mL. Over the concentration range
of 5-100 mg/mL for methylphenidate hydrochloride and
0.1-100 mg/mL for loxapine succinate, these techniques
exhibit acceptable linearity (R2 % 0.999). Research on the
inactivation of these medications made good use of the test
methodologies. Xi'an liaotong University, 2018. This
website is created and hosted by Elsevier B.V. An open
access paper published in accordance with the
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prescription drugs, Accldental EXposure, purposeful use or
misuse, or both might result from storin undesired or
outdated pharmaceuticals. There ar

£ SULLURPET |

f“Kﬂdf 121 s
% 2l
\-:4:.'_ "_—""”.""’.LL &

. Dr. BALAGANI PAVAN-KUNAR

ramifications to the public health problem of the
possibility of abuse and addiction to prescriptia;
pharmaceuticals, even those used to treat pain. Herofi
addiction affected 591,000 people in 2015, and ove
33,000 people died from opicid overdoses or drug misus:
disorders assoclated with prescription opiofd painkilier
[1,2]. Medication is a lifesaver when it comes to alleviating
acute and severe chronic pain, but it may have disastrou:
tonsequences when prescribed excessively or withou
proper safety measures. The National Survey on Druj
usage and Health found that after five years of non-medica
prescription painkiller usage, less than 49 of individusls
began using heroin [1]. Therefore, it is important tg
dispose of prescription medicine correctly. The disposal of
two  psychoactive  drugs, loxapine succinate and
methylphenidate hydrochloride (MPH), was the primary
focus of the current investigation.By activating the
neurclogical system, the popular prescription medicine
MPH influences the brain's depamine balance, making It an
effective treatment for attention-deficit hyperactivity
disorder (ADHD) [3]. When administered intranasally,
MPH has a pharmacological effect comparable to cocaine,
resulting In a fast release of dopamine [4], Like morphine,
it has the potential to create serious physiological
dependency and is hence classified as a Schedule 11,
federally-controlled narcotic, due to its significant abuse
potential. Because of its very satisfying euphoric effects,
MPH Is highly addictive [5], Lozapine succinate (s another
medicine with abuse potential. For schizophrenia, doctors
prescribe this medicine, which Is a tricyclic antipsychotic,
To control the thoughts, feelings, and behaviors often
associated with schizophrenia, loxapine succinate is
administerad by Inhibiting the activity of dopamine, The
misuse of loxapine succinate is possibla.
since it is used for the management of schizophrenia and
anly glves short relief [6], There is a higher risk of misuse
for these medicines because of how often they are given.

Given the considerable misuse botential of MPH and
loxapine succinate, we aimed to explore their deactivation
prul]le via the drug disposal system, Also investigated was
the analytical accuracy of the developed technique for both
medications. There aren't faany analytical procedures for

loxapipe s@p@_;é [91-2nd ' MPH [7,8] published in the
s
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Magnetic-silk/polyethyleneimine core-shell nanoparticles for targeted gene

delivery into human breast cancer cells
Dr.Balagani Pavan Kumar , Mr.M.Kalyan babu , Mr,N.Praveenkumar

ABSTRACT

The lack of efficient and cost-effective methods for gene delivery has significantly hindered the applications of gene
therapy, In this paper, a simple one step and cost effective salting-out method has been explored to fab- ricate silk-
PEl nanoparticles {SPPs) and magnetic-silk/PEl core-shell nanoparticles (MSPPs) for targeted delivery of c-myc
antisense oligodeoxynucleotides (ODNs) into MDA-MB-231 breast cancer cells. The size and zeta po- tential of the
particles were controlled by adjusting the amount of silk fibroin in particle synthesis. Lower surface charges and
reduced cytotoxicity were achieved for MSPPs compared with PEl coated magnetic nanoparticles [MPPs). Both SPPs
and M5PPs were capable of dellvering the ODNs Into MDA-MB-231 cells and significantly Inhibited the cell growth.
Through magnetofection, high ODN uptake efficlencles (over 70%) were achieved within 20 min using MSPPs as
carriers, exhibiting a significantly enhanced uptake effect compared to the same carriers via non-magnetofaction,
Both 5PPs and MS5PPs exhibited a significantly higher inhibition effect againest MDA-MB-231 breast cancer cells
comparsd to human dermal fibroblast (HDF) cells. Targeted QDN delivery was achieved using M3PPs with the help
of a magnet, making them promising candidates for targeted gene therapy applications,

Keywaords: 5ilk PEIMagnetic nanoparticles Gene deliveryCancer ODN Magnetofection

1. Introduction

Gene therapy has shown great potential for the alternative method for gene therapy (Lungadiz ot
treatment of many diseases (fhao et al, 2007; Zhang al., 20U5; Zhang et al, 2014;
et al., 2014; Zheng et al, 2016). Efficient gene
therapy reguires the delivery of genes to the cell
nucleus or cytoplasm replacing or regulating the
defective genes (Zhang ot al, 2014). However,
several intracellular barriers such as the cell mem-
brane and endosome membrane have significantly
reduced its effi- clency (D Srmcdt et al., 2005 Pack &t
al., 2005). Therefore, carriers are needed to help the
gene delivery (Zhang @t al, 2014). Efficient and cost-
effective carriers are particularly desired for elinical
gpplications.

Due to the potential toxicity and immunogenicity
concerns of viral systems (El-Anced, 2004, Plank et

Zharg et al, 2016). The advantages of non-viral
systems include low cost, ease of fabrication and
modification, and high in vive stability (Zhang et s,
2018), One of the most efficient and cost-effective
agents is polyethyleneimine (PEI) (Lungwitz et al,
2005; Doy et al., 2011; Xiang et al., 2007; Forrest et
al., 2003; Ssow et al,, 2013). Once mixed with DNAs,
PEl is able to condense DNAs inta nano complexes
that are suitable for the cell internalization through
endocytosis (Zhang et al,, 2014; Wang et al., 20039).
In addition, PEl is able to destabilize thesndosomal

membrane by the ‘proton sponge effect’ to protect

al., 2003; Lungwitz et al, 2005), non-viral gene Sligh
delivery systems hawve been explored as an
Department of pharmaceutics,
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ABSTRACT

The lack of efficlent and cost-effective methods for gena delivery has slgnificantly hindered the spplications of gene
therapy. In this paper, a simple one step and cost effective salting-out method has been explored te fab- ricate silk-
PEl nanoparticles (SPPs) and magnetic-silk/PEl core-shell nanoparticles (MSPPs) for targeted dellvery of c-mye
antisense oligodeoxynucleotides (ODNs) into MDA-MB-231 breast cancer cells. The size and zeta po- tential of the
particles were controlled by adjusting the amount of sk fibroin in particle synthesis, Lower surface charges and
reduced cytotoxicity were achieved for MSPPs compared with PEl costed magnetic manoparticles (MPPs), Bath SPPs
and M5PPs were capable of delivering the ODNg Into MDA-MB-231 calls and significantly Inhibited the cell growth.
Through magnetofection, high ODN uptake efficlencies (over 70%) were achieved within 20 min using MSPPs as
carrlers, exhibiting a slgnificantly enhanced uptake effect compared to the same carriers via non-magnatofection.
Both 5PPs and MSPPs exhibited a significantly higher Inhibitlon effect agalnst MDA-MB-231 breast cancer calls
compared to human dermal fibroblast (HDF) cells. Targeted ODN delivery was achleved using MSPPs with the help
of a magnet, making them promising candldates for targetad gene therapy spplications.

Keywords: Silk PEIMagnetic nanoparticles Gene deliveryCancer ODN Magnetofection

1. Introduction

Gene tharapy has shown great potentlal for the
treatment of many diseases (Zhzo =t al., 2007; ghang
et al, 2014; Zhang et al, 2016), Efficlent gene
therapy reguires the delivery of genes to the ecall
nucleus or cytoplasm replacing or regulating the
defective genes (Zharmg et al, 2014). However,
several Intracellular barriers such as the cell mem-
brane and endosome membrane have significantly
reduced its effi- ciency [De Smedt et g, 2005: Pack et
al., 2005). Therefore, carriers are needed to help the
gene delivery (Zhang et al, 2014). Efficient and cost-
effective carrlers are particularly desired for clinlcal
applications.

Due to the potential toxiclty and immunogenicity
concerns of viral systems (El-Anesd, 2004; Plank &t
al, 2003; Lungwitz et al, 2005), non-viral gene
dellvery systems have been explored as an

alternative method for gene therapy (Lungwitz et
al., 2005; Zhang et al,, 2014

Zhang et sl, 2016), The advantages of non-viral
systems [nclude low cost, ease of fabricetion and
medification, and high /n vivo stability {Zhang et al.,
2016), One of the most efficlent and caost-effective
agents is polyethylenelmine (PEI) (Lungwitz &t al,
2005; Dey et al,, 2011; ¥ang et al,, 2007; Forrast et
al., 2003; Seow et al., 2013). Once mixed with DNAs,
PEl is ahle to condense DNAs into nano complexes
that are suitable for the cell Internallzation through
endocytosls (Zhang et al, 2014; Wang et al., 2003),
In addition, PEl Is able to destabillze theendosomal

membrane by the 'proton sponge effect’ to protect
DNAs

Department of pharmacentics,
Email ID; pavan.gkep@ email.com , Mobile no: 9849280380
GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET

524 121

i

:I J. .
A

Dr. EALAGAN! PAVAN KUMAR
M. Phasn, PhD, FID FB2S FAGE, FICCP, MISTE
PROFESSOR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMAGY
SULLURPET, TIRUPATI D1, &P - 524121



ISSN : 2347-2251
Indo-American Journal of
Pharma and Bio Sciences

S

:
Dr. BALAGAN| PAVAN KUMAR

M. Piarm, PhuD, FIC, FBSS FAGE, FICCR MISTE
PROFESSOR & PRINCIPAL

GOKULA KRISHNA COLLEGE OF PHARMACY

SULLURPET, TIRUPATI DL AP - 524121

SULLURPET|E
824 129



Inido-Am. |. Pharm & Bip. Sc., 2022 ISSN 2347-2251 wrew, ijpb.com
Vol. 18, Tssuse 3, Sep 2022

TR T g =TT e X b - .

Ingie-Ameriian lournal of Pharma and Bio Sciences

Magnetic-silk/polyethyleneimine core-shell nanoparticles for targeted gene
delivery into human breast cancer cells _
Dr.Balagani Pavan Kumar , Mr.M.Kalyan babu , Mr.N.Praveenkumar

ABSTRACT

The lack of efficiant and cost-effective methods for gene delivery has significantly hindered the applications of gene
therapy, In this paper, & simple one step and cost effective salting-out method has been explored to fab- ricate siik-
PEl nanoparticles (SPPs) and magnetic-sllk/PEl core-shell nanoparticles (MSPPs) for targeted delivery of c-mye
antisense oligodeoxynuclectides (ODNs) into MDA-MB-231 breast cancer cells, The slze and zeta po- tential of the
particles were controlled by adjusting the amount of silk fibroin In particle synthesis. Lower surface charges and
recuced cytotoxicity were achieved for MSPPs compared with PE| coated magnetic nanoparticles (MPPs), Both SPPs
and M5PPs were capable of delivering the ODNs Into MDA-MB-231 cells and significantly Inhiblted the cell growth.
Through magnetofection, high ODN uptake efficiencles [over T70%) were achleved within 20 min using M5PPs as
carriers, exhibiting a significantly enhanced uptake effect compared to the same carriers via non-magnetofection.
Both 5PPs and MS5PPs exhlbited a significantly higher Inhibition effect against MDA-MB-231 breast cancer cells
compared to human dermal fibroblast (HDF) cells. Targeted QDN delivery was achleved using MSPPs with the help
of & magnet, making them promising candidates for targeted gene therapy applications.

Keywords: 5ilk PEIMagnetic nancparticles Gene deliveryCancer ODN Magnetofection

1. Introduction

Gene therapy has shown great potentlal for the alternative method for gene therapy (Lungwitz et
treatment of many diseases (Zh=o =t al,, 2007; Zhang al., 2005; Zhang et al,, 2014;
et al, 2014; Zhang et al, 2016), Efficient gene
therapy requires the dellvery of genes to the call
nucleus or cyteplasm replacing or regulating the

defective genes (Zhang et al, 2014). However, 2016). One of the most efficient and cost-effactive
several Intracellular barriers such as the cell mem- agents Is polyethyleneimine (PEI) (Lurgwitz et al.,
brane and endosome membrane have significantly 2005; Dey et al, 2011; Xlang et al,, 2007; Forrest et
reduced its efi- clency (De Smedt et al,, 2005; Pack et al,, 2003; Seow et al., 2013). Once mixed with DNAs,
2., 2003). Therefore, carriare sk nesded to lisln the PEl s able to condense DNAs into nano complexes
gene delivery (Zhang et al, 2014). Efficient and cost- that are suitable for the cell Internalization through
effective carriers are particularly desired for clinical endocytosls (Zhang et al,, 2014; Wang et al., 2063),
applications. In addition, PEl is able to destabilize theendosomal

Due to the potentlal toxicity and immunogenicity i )
oio rot
concerns of viral systems (El-Anesd, 2004; Plank et membrane: by:the "prion sponge- effeet’: %0 protect

Zhang et al, 201B), The advantages of non-viral
systems Include low cost, easa of fabrication and
madificatlen, and high in vive stabllity (Zhang et al,,

al, 2003; Lungwitz et al, 2005}, non-viral gene b
delivery systems have been esplored as an
Department of pharmaceutics,
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ABSTRACT

Heterocyelic chemistry comprises at least half of all organic chemistry research worldwide. [n particular,
heterocyelic structures form the busis of many pharmaceutical, agrochemical snd velerinary products. The
| heterocyelic compounds are fundamentals of life, like hoeme derfvatives in blond & chiorophyll cssential for
photosynthesis in plants. Also the DINA & RNA are containing heterocyeles. The study aims w synthesize simple
derivatives af quinazoline by combining with aromatic pn'an amine, hydrazing hydrre and benzoxazins. The
synthesized compounds were charasterized by melting point analysis. Mehing point wag recorded and compared
with the standard references. The chamecterization of compoiunds provided further scope in the rescarch towards
the discovery of new derivatives for severs! silmenis. The biclogical evaluation cowid be beneficial for future

studies. |
" ok 2ol iy |
INTRODUCTION member simple aromatic rings- benzene & pyrimidine

Any of a class of arganic compounds whose molecules
contain one or more rings of atoms with at least one atom
being an element other than carbon, most Frequently
oxypen, nirogen, or sulfir are called heterocyelic
compounds. Heterocyelic chemisiry is the brmoch of
chemisity dealing with the synthesis, propertics, and
applications of helerocyeles. Heterocyelic chemistry
comprises &t least half of all organie chemistry research
worldwide. In particular, heterccyelie structures form the
basis  of many pharmaczeutical, agrochemical and
velerinary products, The word hetero means “different
from  carbon  and  hydmogen”. Many  heterocyclic
compounds are biosynthesized by plants & animals are
biologically active. Some heterocyclic compounds are
fundameninls of life, like haeme derivatives in blood &
chlorophyll essential for photosynthesis in plants. Also
the DNA & RNA are contuining heterocycles, Dyestuffs
of plant orgins include mdizgo blue used to dye jeans,
Several helerocyeles are the basic strocture nucleus for
nicoting, pyridoxine, cocaine, morphine ele. Among a
wide wvariety of nitrogen helerocycles that have been
explored for developing pharmaceutically, quinazolinona
plays an important role in medicingl chemistry and
subsequently has emerged as a  pharmacophors,
Quinazoline is & compound made up of two fusad six

www.e[bps.com |

ring, It is a yellow colored compound, found usually in
crystalline form. Medicinally it is used sz ant malaral
agent. Tt was first prepared by Gahriel tn 1903 and first
iznlated from the Chinese plant sseru, The development
of research ol binlogical activity aff
quinazolinecompounds started when the compound 2-
methyl-1,3-aryl-4-quinazeline  wes syntwsized. This
compound has soporific & sedative action!™ In Jast 10
o 15 wyears of rescarch for medicinal has  been
charncterized by significant advances. In 1968 only two
derivalives were used, soporfic & enticomvulsant-
methaqualone snd diuretic quinsthiszone, By 1980,
about 50 kaods of derivatives of this class includes
medicingl  wilh different biclogical actions like
‘soporific,  sedative,  tranquilizing, analgesic,
anticonvulsant, antitussive, myorelexant, antd rheumatic,
hypolensive, gntiallergie, bronchodilating, antidiabetic,
cholegogue, diurelie, cydletic, antimalarial, spermicidal
elc.

Quinazolinone scaffold has been eonsidered as 2 magie
mwicty possessing myrind  spectrum  of  medicinal
activities, Diversity of biological response profile has
aitracted considerable inferest of soveral rescarchers
across the globe to explore this skeleton for its nssored
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Pharmacokinetic Variability in Pediatrics and Intensive Care:
Toward a Personalized Dosing Approach

Mus D Kalyani, Ms A R Sridevi , Mrs P Sukanya , Mrs A Aksa anvija, Mr C G Bhaskar

ABSTRACT - Providing & safe and efficacious drug themapy for large and often heterogeneous populations is
a challenging objective in clinical drg development and routine clinical practice. It has been known for vears
that the optimum dose required for many therapeutic agents among individuals is quite variable. A wide
intenndividual pharmacokinetic variability was described in elinically relevant populations such as pediatrics
and critically i1l patients. The aim of this article was to present the main individual factors influencing
variability in these two populations and their applications. Growth and development are two specific features
of children that are not observed in adults. And critically ill patients have a much higher level of sickness
severty that is associated with profound pathophysiological changes. These particular features could lead 10
difficulties to attain therapeutic targets. Nonlinear mixed effects modeling is & common approach to identify
unexplained population varishility, This approach is often applied to evaluate and optimize drug therapy in
parficular populations. Numerous studies have been conducted in these two specific populations to
characterize pharmacokinetic parameters and to identify individual factors influencing variability. Size, age
and organ function appeared to be the main factors influencing pharmacokinelics in pediatrics. Factors
influencing pharmacokinetics in critically ill patients were mainly cardiovascular system, organ dysfunction
and organ support. Desage individualization seams 1o be o key issue to optimize drog treaiment in these
specific populations, Clinically utility and safety of a model-based personalized drug therapy has been
demaonstrated for vancomycin in pediatrics, Many programs were available to optimize drug regimens,
especially for antibiotic drugs in critically {1l patients, This innovative personalized dosing approach s a
promising way to optimize drug therapy in clinically relevant populations, such as pediamics and eritically ill
patients.

pharmacokinetic variability was described in
clinically relevant populations such as pedintrics

Praviding a safe and efficacious drug therapy for and: ccltically Ml patiests. Growth and

INTRODUCTION

large and often heterogeneous pepulotions is a development are two specific features of
challenging chjective in clinical drug development
and routine clinical practice. On the one hand, a
therupeulic effect of the drug s desired to be
achicved for all patients; on the other hand too
high concentrations have 1o be avoided to reduce
adverse eventas [12]. It has been known for
vears that (he optimum dose required for many
therapeutic agents among individuals is quite
varigble.  Anstomical and  physiologieal
properiics have a grear influence on the
pharmacokinetics of drugs and lead to inter- and
intra-individual  variability  in  the
pharmmacokinetics outcome [3], Both inter- and
intrasubject pharmacokinetic variability may be
impartant, Intersubject variability is fundamental
to the argument for using A wide interindividual

childron that are not observed n adults. And
critically ill patients have a much higher level of
sickness  severily that is  associmted with
profound pathophysiological changes. These
particular features could lead to difficulties to
attain  therapeutic fargets.One  well-known
approach  to  characterize  vadability in
pharmacokinetic paramelers is nonlinear mixed
effects modeling. It is & common approach to
identify unexplained population varfability in
parameters of pharmacokinetic models and to
identify covariates, which explain the variability
of the data. Population models can then be
developed using bayvesian logistics to therapentic
drug  menitoring.

Department uf“l:hamwccmics.
Email 1; kevinkaunyvaZemesil com , Mobile no: 8106686200

GOKULA KRISHNA COLLEGE OF PHARMACY
.-
| et

Dr. BALAGAN] PAVAN KUMAR
M, Phegsm FROF FID Fihs #3F FICCR MISTE
PROFESSOR & PRINCIPAL
GOEULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt AP - 524121




2347-2251
Indo-American Journal of
Pharma and Bio Sciences

11819 com
||

|r ')

pm—
Dr. BALAGANI PAVAN KUMAR
M. Phaim, PR D FIC FESS FaGE, FICEP, METE
PRUFESE OR & PRINCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Ot. AP - 524121



Indo-Am. [, Pharm & Bio. Sc, 2022

é? indo-American Joumal of Fhamma and Bio Sclences

Pharmacokinetic Variability in Pediatrics and Intensive Care:
Toward a Personalized Dosing Approach

185N 2347-2251 wunvigfyb.com
Vol, 10, Is¢yse 3, July 2022

Mrs D Kalyani , Ms A R Sridevi, Mrs P Sukanya , Mrs A Aksa anvija , Mr C G Bhaskar

ABSTRACT - Providing a safe and efficacicus drug therpy for large end often heterogeneous populations is
a challenging objective in clinical drug development and routine clinical practice, It has been known for years
that the optimum dose required for many therapeutic agents among individuals is quite variable. A wide
interindividual pharmacokinetic variability was described in elinically relevant populations such as pediatrics
and critically ill patients, The aim of this article was to present the main individual factors influencing
variability in thege two populations and their applications. Growth and development are two specific featuras
of children that are not observed in adults, And critically ill patents have a much higher level of slckness
severity that is associated with profound pathophysiological changes, These particular festures could lead to
difficulties to attain therupeutic targets, Nonlinesr mixed cffects modeling is 2 common approach to identify
unexplained population variability, This approach is often applied to evaluate and optimize drug therapy in
particalar populations. Numerous studies have been conductsd in these two specific populations to
characterize pharmacokinetio parametzrs and to identify individual factors influencing variability. Size, age
and organ fimction appeared to be the main factors influencing pharmacokinetics in pediatrics. Factors
influencing pharmacckinetics in critically ill patients were mainly cardiovascular system, organ dysfunction
and organ support, Dosage individualization seems to be a key issue to optimize drog trestment in these
specific populations. Clinically mility and safety of a model-based personelized drug therapy has been
demenstrated for vancomycin in pediatrics, Many programs were available to cptimize drig regimens,
especially for antibiotic drugs in eriticelly ill patients. This innovative personalized dosing approach is a
promising wiy to optimize drug therapy in clinically relevant papuletions, such as pediatrics and eritically ill
patients.

INTRODUCTION

Providing a safe and efficecious drug therapy for
large and often heterogeneous populations is a
challenging objective in clinical drug development
and routing elinical practice. On the one hand, a
therapeutic effect of the drug 5 desired 1o be
achieved for all patienis; on the other hand too
high concentrations have to be gvoided to reduce
adverse events [1,2]. Tt hag been known for
years that the optimum dose required for many
therapeutic agents smong individuals is quite
varable, Anatomical and physiological
properties have a greal influence on  the
pharmacokinetics of drugs end lead to inter- and
intra-individual variability in the
pharmacokinetics outcome [3]. Both inter- and
intrasubject pharmeacokinstic variabiliny may be
important, Intersubject variability is fundamental
to the argument for using A wide interindividual

pharmacokinetiv variability was described 1o
clinically relevant populations such as pediatrics
and  critically  ill  patients.  Growth  and
development are two specific featurcs of
children that are not observed in edults. And
critigally ill patients have & much higher level of
sickness  severity that is  associated with
profound pathophysiological changes, These
particular features could lead to difficulties to
altein  therapeutic  targels.One  well-known
approach  to  characterize wvariability in
pharmacokinetic parameters is nonlinear mixed
offects modeling. It is & common spproach to
identify unexplained population vadability in
parameters of pharmacokinetic models end to
identify covariates, which explain the variability
of the deta. Populetion models can then be
developad using bayesian logistics to therapeutic
drug monliodng,
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Pharmacokinetic Variability in Pediatrics and Intensive Care:
Toward a Personalized Dosing Approach

Mrs D Kalyani, Ms A R Sridevi , Mrs P Sukanya, Mrs A Aksa anvija, Mr C G Bhaskar

ABSTRACT - Providing a safe and efficacious drug therapy for large snd often heterogenecus populations is
& challenging objective in clinical drug development and routine clinical practice. It has been known for years
that the optimum doss required for many therapeutic agents among individuals is quite variable, A wide
interindividual pharmacokinetic variability was described in clinically relevant populations such as pediatrics
and critically i1l patients. The aim of this article was to present the main individusl factors influencing
varishility in these two populations and their applications. Growth and develapment are two specific features
of children that are not observed in adults, And eritically ill patients have a puch higher level of sickness
severity that is associated with profound pathophysiological changes, These particular features could lead to
difficulties to attain therapeutic targets, Nonlinear mixed effects modeling is a common approach to identify
unexplained population variability. This approach is often applied to evaluate and optimize drug therapy in
particular populations. Numerous studies have been conducted in thess two specific populations to
characterize pharmacokinetie parameters and to identify individual factors influeneing variability. Size, age
and organ finction appeared to be the main factors influcneing pharmacokinetics in pediatrics. Factors
influencing pharmacokinetics in critically il patients were mainly cardiovascular system, organ dysfunction
and orgen support. Dossge individualization seems to be & key issue to optimize drug treatment in these
specific populations, Clinically utility and safety of a model-based personalized drug therapy has been
demonstrated for veacomycin in pediatrics, Many programs were available to optimize drug regimens,
sspecially for antibiotic drugs in critically ill patients, This Innovative personalized dosing approach is a
promising way to optimize drug therapy in clinically relevant populations, such as pediatrics and critically i1l
patienis.

INTRODUCTION

Providing a safe and efficacious drug therapy for
large and often hetorogeneous populations is a
chall=nging objective in clinical drug development
and routine clinical practice. On the one hand, &
therapeutic effect of the drug iz degired to be
achicved for all pstisnts; on the other hand too
high concentrations hava to be evoidad to redoce
adverse events [1,2]. It has been known for
years that the optimum dose required for many
therapeutic agents among individvals is quite
variable. Analomicel and physiological
properties have a pgreat influence on the
pharmacokinetics of drugs and lead to inter- and
intra-individual varishility in the
pharmaeokinetics cutcams [3]. Both inter- and
intrasubject pharmacokinetic variability may be
important, Intersubject variability is fandamental

pharmacokinetic varlability was degeribed in
clinically relevant populations such as pediatrics
and eritically il patients. Growth and
development are two specific festures of
children that are not observed in adults, And
eritically ill patients have a much higher level of
sickness severity that is associated with
profound pathophysiological changes. These
particular features could lead to difficulties to
atfain  thempeutic largets.Ome  well-known
approach to  characterize  wvariability in
pharmacokinetioc parameters is nonlinear mixed
effscts modeling, It is & common approach to
identify unexplained population variability in
parameters of pharmacokinetic models snd to
identify covariates, which explain the variahility
of the dets. Population models can then be
developad using bayesian logistics to therapeutic

to the argument for wing A wide interindividnal
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ABSTRACT - Providing 2 safe and efficacious drug therapy for largs end often heterogeneous populations is
a challenging objective in clinical drug development and routine clinical practice. It has been known for years
that the optimum dose required for many therapeutic agents among individoals is quite variable. A wide
interindividual pharmacokinetic variability was described in clinically refevant populations such as pediatrics
and critically i1l patients. The aim of this article was to present the main individeal factors influencing
wvariahility in these two populations and their applications. Growth and development are two specific features
of children that are not observed in adults. And critically i1l patients have 2 much higher level of sickness
severity that 13 associated with profound pathophysiological changes, Thess purticular featurss could lead to
difficulties to attain therapeutic targets, Nonlinear mixed effecls modsling is a commen spproach to identify
unexplaingd population varisbility, This epproach is often applied to evaluate and optimize drug therapy in
particular populations, Numerous stadies have been conducted in these two specific populations to
characterize pharmacokinetic parametens and to identify individual factors influeneing variability. Size, age
and organ function appearsd to be the main factors influencing pharmasokinetics in pediafrics. Factors
influencing pharmacokinetics in critically ill patients were mainly cardiovascular system, organ dysfunction
and organ support. Desege individualizetion seems to be a key issue to optimize dmg treaiment in these
specific populations, Clinically utility end safety of &8 model-based porsopalized drug therapy hes beon
demonstrated for vencomycin in pediatrics. Many progrmams were available to optimize drug regimens,
especially for antibiotic drugs in ertically ill patents, This innovative personalized dosing approach isa
promising way to optimize drug thetapy In clinically relevant populations, such as pediatries and eritically {11
patiants,

INTRODUCTION

Providing & safe and cfficacious drug therapy tor
large end often heterogencous populations is a
challenging objective in clinical drug development
and routing clinical practice, On the one hand, &
therspeutic effect of the drug is desired o be
achieved for all patients; on the other hard too
high concentralions have to be'avoided to reduce
adverse events [1.2]. It has be2en known for
yaars that the optimmm dose required for many
therapentic apents among individuals is quite
variable,  Anstomical and  physiologicsl
properties have & great influsnge on the
phamacokinetics of drugs and lead to inter- and
intra~-individual vatisbility in the
phermacolbinetics outcoma [3]. Both inter- and
intrasuhject pharmacokinetic variability may be
important, Intersubject variability is findamental
to the argument for wsing A wide interindividual

pharmacokinetic variability wae deseribed in
clinically relevant populations such as pediatrics
and eritically il patismte.  Growth  and
development ere fwo specific features of
children that are not observed in adults. And
critically i1l patiemts have & muoch higher level of
sickness severity that s associated with
prafound pathophysiological changes. These
particular festures could lead to difficultes to
oftgin therapeutic farpets.One  well-known
approach  to  characterize  wvarlability in
pharmecokinetic parameters is nonlinear mized
effects modeling. It i3 & common approach to
identify unexplained population varisbility in
parameters of pharmacokinetic models and to
identify covariates, which explain the variability
of the data. Population modsls can then be
developed using bayesian logisiics 1o therapeutic
drog monitoring,
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ABSTRACT - Providing = safe and efficacious drug thempy for large and often heterogeneous populstions is
a challenging objective in clinical drug development and routine clinical practice, It has been known for years
that the optimum doss required for many therapeutic egents among individuals is quite verieble. A wide
interindividua! pharmacokinetic varability was deseribed in clinically relevant populations such as pediatrics
and critically ill patients. The aim of this article was to present the main individual factors influencing
variability in thess two populations and their applications. Growth and development are two specific features
of children that are not dbserved in adults. And critically ill patients have & much higher level of sickness
severity that is essociated with profound pathophysiclogical changes. These particular features could lead to
difficulties to attain therapeutic targets, Nonlinear mixed effects modeling is 8 commoen approach to identify
unexplained population variability, This approach is often applied to evaluste and optimize drug therapy in
particular populations, Numerous studies have been conducted in these two specific populations to
characterize pharmacokinetic parameters and to identify individual factors influencing variability. Size, age
and organ fimction appeared to be the main factors influencing pharmacokinetics in pediatrics. Factors
Influencing pharmacokineties in critically ill patients were mainly cardiovascular system, organ dysfunction
and organ support. Dossge individualization seems to be a key issue to optimize drug treatment in these
specific populations. Clinically utility and safety of a model-based personalized drug therapy has been
demonstrated for vencomycin in padiatrics. Many programs were svailable to optimize drug regimens,
especially for antibictic drags in eritically ill patients. This innovative personalized dosing approach is a
promising way to optimize drug therapy in clinically relevant populations, such as pediatries and critically il
prtienta,

pharmacokinetic variability was degorbed in
clinically relevant populations such as pedistrics
and eritically il potients, Growth and

INTRODUCTION

Providing e safe and efficacious drug therapy for
large end ofien heterogenecus populations is =
ghallenging objective in clinfen! drug development
and routine olinical practice. On the one hand, a
therapeutic effect of the drug is desired to be
gchieved for all patizoes; on the other hand too
high concentrations have to be avoided to reduce
mdverse events [1,2]. It hes been knmown for
years that the optimum dose requirsd for many
therspeutic agents among individuzls is quite
variable,  Apstomical end  physiclogical
properties have & grest influence on  the
pharmacokinetics of drugs and lead to infer- and
intre-individual variahility in the
pharmacokinetics outcoms [3], Both inter- and
intrasubject pharmacokinetic variability may be
important, Intersubject variability iz fundamental
to the prgument for using A wide interindividual

development are two specific featores of
children that ere not observed in adults, And
eritically ill patients have a much higher level of
sickness severity that is nssociated with
profound pathophysiological changes, These
particular features ¢ould lead to difficulties to
attain  therapeutic largelsOne  well-kmown
spproach to  charscterize varishility in
pharmacokinetio parameters i nonlinear mixed
effects modeling. [t is & common approach fo
identify unexplained population variability in
parameters: of phammacckinetic models and to
identify covariates, which explain the vadability
of the dats. Population models can then be
developed using baveslan logistics to thernpeutic
drug  maonitoring,
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How Solvents Affect the Rate of Polymorphic Transformation in
Polymorph Screening
Mrs D Kalyani, Mrs T Swathi , Mrs P Sukanya , Mrs CH Harika , Mrs K Vanitha Devi

Abstract
The most stable polymorph may be efficiently obtained via solvent-mediated polymorphic
transformation. Form II's nucleation rate controls the rate ol solvent-mediated polymorphic
transformation of sulfamerazine at 24°C i different solvents and solvent combinations, In
general, a greater solubility is caused by a faster transformation rate in a solvent, and a low
solubility by a slower rate (8§ mmol/L). Nucleation is prevented in these solvents due to a high
interfacial energy, which causes the metastable zone to be broader than the solubility difference
between two polymorphs. The solubility is only one factor in deciding the transformation rate;
the imtensity of the solvent-solute interactions is equally crucial. Sulfamerazine undergoes a
slower transition in solvents that are more likely to accept hydrogen bonds. Because a solvent's
solubility is proportional to its hydrogen bond acceptor propensity, the rate of polymorphic
transformation is a function of both the solute's and the solvent's solubility and the strength of
their hydrogen bonding interactions. Temperature and agitation level affect the crystallization
kinetics of the stable polymorph, which in turn affects the pace of polymorphic transition, The
American Pharmaceutical Association and Wiley-Liss, Inc. published this work in 2001. "Journal
of Pharmaceutical Science” 90:1878-1890, 2001

Introduction

Polymorphism, crysiallization, hydrogen form during storage, the more stable
bonding, solubility, solvatochromic polymorphic form is often used in a
parameters, solvent-mediated commercial formulation. Bicavailability
transformation, and sulfamerazine are some alterations, solid dosage form physical
of the terms used to describe this process. instability, precipitation from solutions, and
Introduction: A chemical may exhibit other formulation 1ssues might result from
polymorphism if it can exist in many such a phase transition. Products like
crystalline forms with various molecular ritonavir, which undergo phase transition
groupings and/or conformations in the during storage, might fail if the most stable
crystal  lattice.l Preformulation  in polymorph is overlooked. SIn the field of
pharmaceutical R&D  requires  the polymorph screening, recrystallization from
identification, synthesis, and various solvents i3 now among the most
characterization of polymorphs due to the used  procedures.4  Nevertheless, a
fact that warious polymorphs display metastable polymorph is ofien acquired
substantially ~ wvaried  pharmaceutically initially along this process, as per Ost-wald's
impaortant  characteristics.2 Since other rule of stages 5, A streamlined process for
polymorphs are metastable and might identifying the most reliable

underge lransformation to the more stable
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How Solvents Affect the Rate of Polymorphic Transformation in
Polymorph Screening

Mrs D Kalyani , Mrs T Swathi ;' Mrs P Sukanya , Mrs CH Harika , Mrs K Vanitha Devi

Abstract

The most stable polymorph may be efficiently obtained via solvent-mediated polymorphic
transformation. Form II's nucleation rate controls the rate of solvent-mediated polymorphic
transformation of sulfamerazine at 24°C in different solvents and solvent combinations, In
general, a greater solubility is caused by a faster transformation rate in & solvent, and a low
solubility by a slower rate (8 mmol/L). Nucleation is prevented in these solvents due to a high
interfacial energy, which causes the metastable zone to be broader than the solubility difference
between two polymorphs. The solubility is only one factor in deciding the transformation rate;
the intensity of the solvent-solute interactions is equally crucial. Sulfamerazine undergoes a
slower transition in solvents that are more likely to accept hydrogen bonds. Because a solvent's
golubility is proportional to its hydrogen bond acceptor propensity, the rate of polymorphic
transformation is a function of both the solute's and the solvent's solubility and the strength of
their hydrogen bonding interactions. Temperature and agitation level affect the crystallization
kinetics of the stable polymorph, which in turn affects the pace of polymorphic transition. The
American Pharmaceutical Association and Wiley-Liss, Inc. published this work in 2001. "Journal
of Pharmaceutical Science" 90:1878-1820, 2001

Introduction

Polymorphism, crystallization, hydrogen form during storage, the more stable
bonding, solubility, solvatochromic polymorphic form is often used in a
parameters, solvent-mediated commercial formulation. Bioavailability

transformation, and sulfamerazine are some
of the terms used to describe this process.
Introduction: A chemical may exhibit
polymorphism 1if it can exist in many
crystalline forms with wvarious molecular
groupings and/or conformations in the
crystal  lattice.]  Preformmlation in
pharmaceutical R&D  requires  the
identification, synthesis, and
characterization of polymorphs due to the
fact that wvarious polymorphs display
substantially  varied  pharmaceutically
important characteristics.2 Since other
polymorphs are metastable and might
undergo transformation to the more stable

alterations, solid dosage form physical
instability, precipitation from sclutiens, and
other formulation issuss might result from
such a phase fransition. Products like
ritonavir, which undergo phase transition
during storage, might fail if the most stable
polymorph is overlooked. Sln the field of
polymorph screening, recrystallization from
various solvents is now among the most
used  procedures.4  Nevertheless, a
metasiable polymorph is often acquired
initially along this process, as per Ost-wald's
rule of stages 5. A streamlined process for
identifying the most reliable
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How Solvents Affect the Rate of Polymorphic Transformation in
Polymorph Screening

Mrs D Kalyani , Mrs T Swathi , Mg P Sukenya, Mrs CH Harike , Mrs K Vanitha Devi

Abstract

The most stable polymerph may be efficiently cbtained via solvent-mediated polymorphic
transformation. Form II's nucleation rats controls the rate of solvent-mediated polymorphic
transformation of sulfamerazine at 24°C in different solvents and solvent combinations. In
general, a greater solubility is caused by 2 faster transformation rate in a solvent, and a low
solubility by a slower rate (8 mmol/L). Nucleation is prevented in these solvents due to a high
interfacial energy, which causes the metastable zone to be broader than the solubility difference
between two polymorphs, The solubility is only one facter in deciding the transformation rate;
the intensity of the solvent-solute interactions is equally crucial. Sulfamerazine undergoes a
slower transition in solvents that are more likely to accept hydrogen bonds. Because a solvent's
solubility is proportional to its hydrogen bond acceptor propensity, the rate of polymorphic
transformation is & function of both the solute's and the solvent's solubility and the strength of
their hydrogen bonding interactions. Temperature and agitation level affect the crystallization
kinetics of the stable polymorph, which in turn affects the pace of polymorphic transition, The
American Pharmaceutical Association and Wiley-Liss, Inc. published this work in 2001, "Journal
of Pharmaceutical Science” 90:1878-1890, 2001

Introduction

form during storage, the more stable
polymorphic form is often used in a
gommercial formulation. Bioavailability
alterations, solid dosage form physical

Polymorphism, crystallization, hydrogen
bonding, solubility, solvatochromic
parameters, solvent-mediated
transformation, and sulfamerazine are some

of the terms used to describe this process.
Introduction; A chemical may exhibit
polymorphism if it can exist in many
crystalline forms with various molecular
groupings andfor conformations in the
crystal  lattice,]  Preformulation iIn
pharmaceutical R&D  requires  the
identification, synthesis, and
characterization of polymorphs due to the
fact that wvarious polymorphs display
substantially  varied  pharmaceutically
important characteristics.2 Since other
polymorphs are metastable and might
undergo transformation to the more stable

instability, precipitation from solutions, and
other formulation issues might result from
such a phese transition. Products like
ritonavir, which undergo phase transition
during storage, might fail if the most stable
polymorph is overlooked. SIn the field of
polymorph screening, recrystallization from
various solvents is now among the most
used  procedurssd4  Nevertheless, a
metasiable polymorph is often acquired
initially along this process, as per Ost-wald's
rule of stages 5. A streamlined process for
identifying the most reliable
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Abstract

The most stable polymorph may be efficiently obteined via solvent-mediated pelymorphic
transformation. Form ITs mucleation rate controls the rate of solveni-mediated polymorphic
transformation of sulfamerazine at 24°C in different solvents and solvent combinations. In
general, a greater solubility is caused by a faster transformation refe in 2 solvent, and & low
solubility by a slower rate (8 mmol/L). Nucleation is prevented in these solvents due to & high
interfacial energy, which causes the metastable zone to be broader than the solubility difference
between two polymorphs. The solubility is only one factor in deciding the transformation rate;
the intensity of the solvent-solute interactions is equally crucial Sulfamerazine undergoes &
slower transition in solvents that are more likely to accept hydrogen bonds. Because 2 solvent's
solubility is proportional to its hydrogen bond acceptor propensity, the rate of polymorphic
transformation is & function of both the solute's and the solvent's solubility and the strengih of
their hydrogen bonding interactions. Temperature and agitation level affect the crystallization
Xinetios of the stable polymorph, which in turn affects the pace of polymorphic transition. The
American Pharmaceutical Association and Wiley-Liss, Inc. published this work in 2001, "Journal
of Pharmaceutical Science” 90:1878—1820, 2001

Introduction

Polymorphism, crystallization, hydrogen
bonding, solubility, solvatochromic
parameters, solvent-madiated

transformation, and sulfamerazine &re some
of the terms used to describe this process.
- Introduction; A chemical may exhibit
polymorphism if it can exist in meny
crystalline forms with verious molecular
groupings and/or conformations in the
crystal  lattice.]  Preformulation in
pharmaceutical R&D  requires  the
identification, synthesis, and
characterization of polymorphs dus to the
fact that warlous polymorphs display
substantially  verled  pharmaceutically
important characteristice2 Since other
polymorphs are metastable and might
undergo transformation to the more stable

form during storage, the more stable
polymorphic form is often used in 2
commercial formulation. Biloavailability
alterations, solid dosage form physical
instability, precipitation from solutions, and
other formulation issues might result from
such & phase transition. Products like
ritonavir, which undergo phase transition
during storage, might fail if the most stable
polymorph is overlooked. SIn the field of
polymorph screening, recrystallization from
variogs solvents is mow emong the most
used  procedurss.4  Novertheless, 8
metastable polymorph is often acquired
initially along this process, as per Ost-wald's
rule of stages 5. A streemlined process for
{dentifving the most reliable
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How Solvents Affect the Rate of Polymorphic Transformation in
Polymorph Screening
Mrs D Kalyani , Mrs T Swathi , Mrs P Sukanya , Mrs CH Herika , Mrs K Vanitha Devi

Abstract

The most stable polymorph may be efficiently obtained via solvent-mediated polymorphic
transformation. Form I's nucleation rate controls the rate of solvent-mediated polymorphic
transformation of sulfmerazine at 24°C in different solvents and solvent combinations. In
general, a greater solubility is caused by a faster transformation rate in a solvent, and a low
solubility by & slower rate (8 mmol/L). Nucleation is prevented in these solvents due io a high
interfacial energy, which causes the metastable zone to be broader than the solubility difference
between two polymorphs. The solubility is only one factor in deciding the transformation rate;
the intensity of the solvent-solute interactions is equally crucial. Sulfamerazine undergoes a
slower transition in solvents that are more likely to accept hydrogen bonds. Because a solvent's
solubility is proportional to its hydrogen bond acceptor propensity, the rate of polymorphic
transformation is a function of both the solute's and the solvent's solubility and the strength of
their hydrogen bonding interactions, Temperature and agitation level affect the crystallization
kinetics of the stable polymorph, which in turn affects the pace of polymorphic transition. The
American Pharmaceutical Association and Wiley-Liss, Inc. published this work in 2001, "Journal
of Pharmaceutical Science” 90:1878-1890, 2001

Introduction

Polymorphism, crystallization, hydrogen
bonding, solubility, solvatochromic
parameters, solvent-mediated

form during storage, the more stable
polymorphic form is often used in a
commercial formulation. Bioeveilability

transformation, and sulfamerazine are some
of the terms used to describe this process.
Introduction; A chemical may exhibit
polymorphism if it can exist in many
crystalline forms with various molecular
groupings and/or conformations in the
crystal  lattdce.l  Preformulation in
pharmaceutical ~R&D  requires  the
identification, synthesis, and
characterization of polymorphs due to the
fact that various polymorphs display
substantially = varied  pharmaceutically
important characteristics.2 Since other
polymorphs are metastable and might
undergo transformation to the more stable

alterations, solid dosage form physical
instability, precipitation from solutions, and
other formulation issues might result from
such a phase transition, Products like
ritonavir, which undergo phase transition
during storage, might fail if the most stable
polymorph is overlooked. SIn the field of
polymorph screening, recrystallization from
various solvents is mow among the most
used  procedures.d  Nevertheless, &
metastable polymorph is often acquired
initially along this process, as per Ost-wald's
rule of stages 5. A streamlined process for
identifying the most reliable
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The Sensitive Method of Subvisible Particle Counting for the Detection and
Quantification of Monoclonal Antibody Aggregation Caused by Freeze-
Thawing: New Understanding of Particle Function in the Protein Aggregation

Process
Mis N Sukanya , Mrs P K Devibala , Ms.SK Zoofishaan , Mr.M R Pavan Kumar ,
~Mr S SivakoteswaRao . _

Ahbstract

The purpose of this research was to measure the amount of subvisible particles formed
throughout the freeze-thaw cycle of an IgG2 monoclonal antibody (mAb) using microflow
imaging (MFI), a sensitive technique. Protein solutions in 20 mM histidine buffer (pH 3.5) were
frozen and thawed three times before being examined using multiple-fraction isolation (MFI) and
size-exclusion chromatography (SEC). While SEC could not identify aggregates, MFI
demonstrated an increase in particle counts with each freeze-thaw cycle. Monitoring particle
production enables the identification of protein aggregates containing just a tenth of a percent of
the total protein mass, according to estimates of the total mass of particles generated. Even while
SEC did not identify protein aggregation, variations in levels caused by various formulations or
freeze-thaw protocols were addressed. The purpose of the frocze-thaw process in phosphate-
buffered saline was to determine whether the total aggregale mass estimates derived from SEC
and MFI were quantitatively compalible, This procedure reduced the monomer peak arca in the
chromatogram, which allowed SEC to identify insoluble aggregates at a detectable level The
amount of monomer lost as measured by SEC and the total mass of subvisible particles as
measured by MFI werc in excellent agreement. The following is a copyright notice from Wiley-
Liss, Inc, and the American Pharmacists Association: J Pharm Sci 100:492-503, 2011Protein
formulation, infrared spectroscopy, particle size, liquid chromatography, and protein aggregation

are all relevant terms.

Intraduction :

A decrease in product purity and quality and
the possibility that aggregates may induce an
jmmunogenic Tesponse in patients make
therapeutic protein  aggregation a  big
concern.] Proteins in solution may
appregate due to a variety of stressors,
including heat, agitation, light, surface
contact, and {resze-thaw cycles.2—8 Most
frequently, the resultant aggregation and loss
of native protein may be recognized and
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Abstract

The purpose of this research was to measure the amount of subvisible particles formed
throughout the freeze-thaw cycle of an IgG2 monoclonal antibody (mAb) using microflow
imaging (MFL), a sensitive technique. Protein solutions in 20 mM histidine buffer (pH 5.5) were
frozen and thawed three times before being examined using multiple-fraction isolation (MFI) and
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fresze-thaw protocols were addressed. The purpose of the fresze-thaw process in phosphate-
buffered saline was to determine whether the total aggregate mass estimates derived from SEC
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amount of monomer lost as measured by SEC and the total mass of subvisible particles as
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throughout the freeze-thaw cycle of an IgG2 monoclonal antibody (mAb) using microflow
imaging (MFI), a sensitive technique, Protein solutions in 20 mM histidine buffer (pH 5.5) were
frozen and thawed three times before being examined using multiple~fraction isolation (MFI) and
size-exclusion chromatography (SEC). While SEC could not identify aggregates, MFI
demonstrated an increase in particle counts with each freeze-thaw cycle. Monitoring particle
production enables the identification of protein aggregates containing just & tenth of a percent of
the total protein mass, according to estimates of the total mass of particles generated. Even while
SEC did not identify protein aggregation, variations in levels caused by various formulations or
freeze-thaw protocols were addressed. The purpose of the fresze-thaw process in phosphate-
buffered saline was to determine whether the total aggregate mass estimates derived from SEC
and MFI were quantitatively compatible. This procedure reduced the monomer peak area in the
chromatogram, which allowed SEC to identify inscluble aggregates at a detectable level. The
amount of monomer lost as measured by SEC and the total mass of subvisible particles as
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Liss, Inc, and the American Pharmacists Association: J Pharm Sei 100:492-503, 2011Protein
formulation, infraved spectroscopy, particle size, liquid chromatography, and protein aggregation
are all relevant terms.

Introduction : quantified. evaluated using size-exclusion
chromatography (SEC). One drawback of
utilizing SEC to detect aggregates is that it
can only defect apgregates within a very
small size range, around 5 to 1000 kDa,
which is considered soluble.Z One other
drawback of SEC is that it takes around
0.1% to 0.5% of the total protein to be
soluble aggregates and/or native protein lost
before a change can be accurafely detected
in practice.

A decrease in produet purity and quality and
the possibility that aggregates may induce an
immunogenic response in patients make
therapeutic protein aggregation a big
concern.] Proteins in  solution may
aggregate due to a variety of stressors,
including heast, egitation, light, surface
contact, and freeze-thaw cycles.2—8 Most
frequently, the resultant aggregation and loss
of native protein may be recognized and

PR — e - - — —_—— —— 1 — — S

Department of Pharmaccutics
Email ID: nzllamekalasukanyvad 8 omail.com , Mobile no:9491160765
GOKULA KRISHMA COLLEGE OF PHARMACY il

EI;hEALJﬁ.GANf PAVAN KUMAR

4 arm, Ph.O. Fic FRES, FAGE. FICCP Mg

coxu - ROFESSOR & PRINGIPAL W
KULA KRISHNA COLLEGE OF FH-"\RMA’I:'\"
SULLURPET. TIRUBATI Dt AP - 524121




|S5N:1300-6¢

Valume 18 Issue 2 July 202

The Sensitive Method of Subvisible Particle Counting for the Detection and
Quantification of Monoclonal Antibody Aggregation Caused by Freeze-
Thawing: New Understanding of Particle Function in the Protein Aggregation

Process
Mrs N Sukanya , Mrs P K Devibala , Ms.SK Zoofishaan , Mr.M R Payan Kumar ,
Mr S Sivakoteswa Rao

Abstract

The purpose of this research was to measure the amount of subvisible particles formed
throughout the freeze-thaw cycle of an [gG2 monoclonal antibody (mAb) using microflow
imaging (MFL), & sensitive technique. Protein solutions in 20 mM histidine buffer (pH 5.5) were
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size-exclusion chromatography (SEC). While SEC could not identify aggregates, MFI
demonstrated an increase in particle counts with each freeze-thaw cycle. Monitoring particle
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the total protein mass, according to estimates of the total mass of particles generated. Even while
SEC did not identify protein aggregation, variations in levels caused by various formulations or
freaze-thaw protocols were addressed, The purpose of the fresze-thaw process in phosphate-
huffered saline was to determine whether the total aggregate mass estimates derived from SEC
and MFI were quantitatively compatible, This procedure reduced the monomer peak area in the
chromatogram, which allowed SEC to identify insoluble aggregates at a detectable level. The
amount of monomer lost as measured by SEC and the total mass of subvisible particles as
measured by MFL were in excellent agreement. The following is a copyright notice from Wiley-
Liss, Inc. and the American Pharmacists Association; J Pharm Sei 100:492-503, 2011Protein
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Abstract

The purpose of this research was to measure the amount of subvisible particles formed
throughout the freeze-thaw cycle of an IgG2 monoclonal antibody (mAb) using microflow
imaging (MFI), a sensitive technique. Protein solutions in 20 mM histidine buffer (pH 5.5) were
frozen and thawed three times before being examined using multiple-fraction isolation (MFI) and
size-exclusion chromatography (SEC). While SEC could not identify aggregates, MFI
demonstrated an increase in particle counts with each freeze-thaw cycle. Monitoring particie
production enables the identification of protein aggregates containing just a tenth of a percent of
the total protein mass, according to estimates of the total mass of particles generated. Even while
SEC did not identify protein aggregation, variations in levels caused by various formulations or
fresze-thaw protocols were addressed. The purpose of the fresze-thaw process in phosphate-
buffered saline was to determine whether the total aggregate mass estimates derived from SEC
anid MFI were quantitatively compatible, This procedure reduced the monemer peak area in the
chromatogram, which allowed SEC to identify insoluble aggregates at a detectable level. The
amount of monomer lost as measured by SEC and the total mass of subvisible particles as
measured by MFT were in excellent agreement. The following is a copyright notice from Wiley-
Liss, Inc. and the American Pharmacists Association: J Pharm Sci 100:492-503, 2011Protein
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ABSTRACT

The cytotoxic activities of ursolic acid (1), squalene (2), a
mixture of c-amyrin acetate (3a) and upeol acetate (3b),
and isoscopoletin (4), which were extracted from the
dichloromethane extracts of Kibalalia gitingensis's leaves
and twigs, were tested apainst three human cancer cell
lines; MCF-T for breast cancer, HT-29 and HCT-116 for
colon cancer, and HDFn, a normal cell ling, using the in
vitro PrestoBlue® cell visbility assay. The IC50 values
for compounds 14 ranged from 0.6931 to 1.083 pg/ml.,
indicating high cytotoxic effects against HT-29 cells, In
addition, the TC50 values for 1-2 ranged from 4.065 to
11.09 pg/ml, indicaling significanl cytotoxicity againsl
HCT-116 cells.

The MCF-7 cells were least affected by these substances,

with TC50 walues varying between 8.642 and 25.87

pg'mlL. On the one hand, 2, 4 and 1, respectively, are the

?nsilcymmxic to HT-20 gells, HCT-1 16 cells, and MCF-
calls.

Key words: Subfamily Apocynaceae, Kibatalia gitingensis
Cytotoxicity, MCF-7, HCT-116, HT-29, HDFn, wrsolic
acid, squalens, n-anmmyrin  acetate, Lupeol acetate,
isoscopoletin, and PrestoBlue® cell viability test.

INTRODUCTION
Local names for the Apocyvnaceae family member Kibatalia
gitingensis (Elm,) Woodson include "lanitt" and "laneteng-
gubat" in the Philippines. According Lo the International Union
for the Conservation of MNature’s Red List of Threatened
Species, it Is considered susceptible to extinetion. The alkaloid
concontration gives it therapeutic benefits, and it is also widely
wiilized as a construction maierial and for ormamental
carvings gitingensing, a steroidal alkaloid isolated from K
pitingensis leaves, has ataraxic effects (the ability to relax
smooth muscles) and antispasmodic sctivity (the ability to
widen the arieries of skeletal muscles and the splanchoic area).3
Kibataline6,7 and 20-(zpi-N-methyl) prravallatine were found
in K. gitingensis leaves in other rescarch.8 The azasteroidal

alkaloid found in the plant eliminated serotonin-induced spasms
and stimulated sponfagscus movement in canines and
mice Paravallarine, Memethylparavallarine, and 20-
epiparavallarine are among the several alkaloids extracted from
K. gitingensis bark Not only that, but lanitine (2e-hydroxy- N-
methylparavallarine) and its 2f-tsomer were found in the plant's
slem bark, secording to reporis. | 1

Our ongoing mvestigation into the bicactivities and chemical
compositions of pative ond indigenous Philippine plants
ingludes this study, Tn a previous paper, we delailed the
procedurs for exiracting and identifving wrsolic acid (10,
squalene (2), a combination of g-amyrin acetate (3a) and lupeol
geetate (3b) rom the leaves, and |-3 and isoscopolerin

MATERIALS AND METHODS

Sample Collection

Sarmples of leaves and twigs of Kihatalin gitingensis(Elm.)
Woodsen were collected from the De La Salle
University—Science. and Technology Complex (DLSU-
S8TC) reforested area in February 2014, Thesamples were
nuthenticated and deposited at the De La Salle University
Herbarium with voucher spocimen# 908,

Isolation and Structure Elucidation
The isolation and struclure elucidstion of 1-4 from the
legves and twigs of K gitingensis were reported

previously, 12

Preparation of Compounds forCytotoxicity Tests

The compounds (1-4) from X, gétingensis were dissolved

in dimethyl sulfoxide (DMSE0) to makea 4 mg/ml stock

solution. Working solutions were prepared in complete

growth medium to & final non-toxic DMSO concentration
ns

af 0. 1%4. In'
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ABSTRACT

The cytotoxic activities of ursolic acid (1), squalene (2), &
mixture of c-amyrin acetate (3a) and lupeol acetate (3b),
and isoscopoletin (4), which were extracted from the
dichloromethane sxtracls of Kibatalia gitingensis's leaves
and twigs, were tesied against three an cancer cell
lines: MCF-7 for breast cancer, HT-29 and HCT-=116 for
colon cancer, and HDFn, a normal cell line, using the in
vitto ProstoBlue® cell viability assay, The IC50 walues
for compounds 14 ranged from 0.6931 to 1.083 pg/mL,
indicating high cytotoxic effects ageinst HT-29 cells. In
addition, the 1C30 velues for 1-4 ranged from 4.065 to
11.09 pg/ml., indicating significant cytotoxicity against
HCT-1164 cells.

The MCF-T cells were least affected by these substances,

with I1C50 wvalues varving between 8.642 and 2587

pg/mL. On the one hand, 2, 4 and 1, respectively, are the

$mﬁ cytotoxic to HT-29 cells, HCT-116 calls, and MCF-
cells,
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INTRODUCTION
Local pames for the Apocynacess family member Kibatalla
gitingensia (Elm.) Woodson include "laniti" wnd "laneiengs
gubat" in the Philippines, According to the [nternational Union
for the Conservation of Watwe's Red List of Threatened
Species, it is considered susceptible to extinction, The alkaloid
concentration gives it therapsutic benefits, and it is also widely
vtilized a5 8 copstruction material end for omaments]
carvings gitingensine, a steroidel alkalold isolated from X
gitingensis ledves, has ataraxie effects (the sbility to relax
smooth muscles) and antispasmodic setivity (the ability to
widen the arteries of skeletal muscles and the splanchnic area).s
Eibatelnes,7 and 20-{epi-N-methyl) paravallarine were found
in K, gitingensis leaves in other research.® The azasteroidal

%
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alkaloid found in the plant eliminated serotonin-induced spasm
and stimulated spontancous movement in cenines am
mice. Paravallorine, MN-meathylporavallarine, and 20
spiparavallarine sre among the several alkaloids extracted fon
K. gitingensis bark Not only that, but lanitine (2e-hydroxy- N
methylparavaliarine) and its 2B-isomer were found in the planl
atem bark, pecording to reports. 11

Our ongoing investigation into the bioactivitles and chemica
compoesitions of pative snd indigenous Philippine plent
inchudes this study, In 3 previous peper, we detailed th
procedure for extracting snd Identifying wrsolic acid (1)
gqualens {2, a combination of g-amyrin acelate (3a) and lupso
acetale (30) fom the leaves, and 1-3 and isoscopoleting

MATERIALS AND METHODS

sample Collection

Samples of leaves and twigs of Kibatalig gitingensis (Elm.)
Woodson were collegted from the De La Salle
University—Sclence and Techoology Complex (DLSU-
STC) reforested grea in Februaty 2014, Thesamples were
guthenticated and deposited at the DeLa Salle University
Herborium with voucher specimens P08,

Isolation ahd Structure Elucidation
The isolation and strocture slucidation of 1-4 fom the
leaves and twigs of K gltingensfs were reporied

previously, 12

Preparation of Compounds forCytotoxicity Tests

The compounds (1-4) from K, gitingensls were dissolved
in dimethyl sulfexide (DMSO) to makea 4 mg/mL stock
golution. Working solutions were prepured in complete
growth medium to & finalnon-toxic DMS0 concentration
of 0.1%.

EI;;hEAtAGAN' PAVAN KUMAR
aimn, Ph.D, FIE. Foss FAGE, FICC
cogu TS On AL
COLLEGE
EULLUHPET. TIRUPATI D¢, -IEI; fg;:\:g:lﬂr



International Journal of Gender, Sclence and Technology

ISEN: 204D-0748

UGC Care Group | Journal
Vol-11 issue-02 April 2022

Cytotoxic Compounds from Kibatalia gitingensis (Elm.) Woodson

Dr.P Kishor , Mr,Sivalumar Peta , Dr.M Soujenya, Mrs 8 Usha Rani ,Mﬁ Venitha Devi

Department of Pharmacognosy
Email ID:kishorpharmcog@email.com , Mobile no:9951850652

GOKULA KRISHNA COLLEGE OF PHARMACY

ABSTRACT

The cytotoxic activities of ursolic acid (1), squalene (2), a
mixture of c-amyrin acetate (3a) and lupeol acetate (3b),
and isoscopoletin (4), which were extracted from the
dichloromethane extracts of Kibatalia gitingensis's leaves
and twigs, were tested against three ﬁuma.n cancer coll
lines: MCF-7 for breast cancer, HT-29 and HCT-116 for
colon cancer, and HDFn, a normal cell line, using the in
vitro PrestoBlue® cell vishility assay. The ICS0 values
for compounds 14 ranged from 0.693] to 1.083 pg/mL,
indicating high cytotoxic effecis against HT-29 cells, In
addition, the IC50 values for 14 ranged from 4.065 to
11.0% pg/mL, indicating significant cytotoxicity against
HCT-116 cells.

The MCE-7 cells were least affected by theso substances,
with IC50 walues varying between 8,642 and 23.87
pg/mL. On the one hand, 2, 4 and 1, respectively, are the
most eytotoxic to HT-29 cells, HCT-116 cells, and MCF-
7 oells,
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acid, squalene, o-amyrin acetate, Lupeol acetate,
isoscopoletin, and PrestoBlue® cell viability test.

INTRODUCTION
Local names for the Apocynacese family member Kibatalia
gitingensis (Eim,) Woodson include "aniti" and "lansteng-
gubat" in the Philippines. According to the International Union
for the Conservation of Neture's Red List of Threatened
Species, it is considered susceptible to extingtion.The alkaloid
camcentration gives it therapeutic benefits, and it is also widely
utilized as s construction material end for ormamental
carvings gitingensine, a steroidal alksioid izolated from K
gitingensis [eaves, has ataraxic effects (the sbility to relax
smooth muscles) and antispasmodic sotivity (the ability to
widen the arteries of skeletal muscles and the splanchnic ares).5
Kibatalinef,7 and 20~{epi-N-methyl) paravallaring were found
in E. pitingensis leaves in other ressarch.® The azasteroidal

alkaloid found In the plant eliminated serofonin-induced spasm:
and stimmlated spontanecus movement in  cenines and
mice. Paravallarine, N-methylparavallarine, and 20
epiparavallarine are among the severs! alkaloids extracted from
K. gitingensis bark.Not only that, but lenitine (Za-hydroxy- M-
methylparavaliarine) and its 2B-isomer were found in the plant’s
stem bark, according 1o reports.| 1

Owr ongoing investisation imto the bioascthvities and chemical
compositions of native end indipsnous Philippine plants
includes this study. In a previous paper, we detailed the
procedure for extracting and identifying ursolic acid (1),
squalenc (2), a combination of z-amyrin scelate (3a) and lupeo]
acetale (3b) from the leaves, and 1-3 and isoscopoletin.

MATERIALS AND METHODS

Sample Collection

Samples of leaves and twigs of Kibatalia gitingensis(Bim.)
Woodson were collected from the De La Salle
University-Science and Technology Complex (DLSU-
STC) redforesied area in February 2014. Thesamples were
authentionted and deposited at the De Le Salle University
Herbarium with voucher specimen# 908,

Isolation and Structure Elucidation
The isolation and structure clucidation of 1-4 Fom the
leaves and twigs of K. gitingensis were reported

previously, 12

Preparation of Compounds forCytatoxicity Tests

The compounds (1-4) from K. gitingensis were dissolved
in dimethyl sulfoxide (DMSO) to makss 4 mg/mL. stock
solution. Working solutions were prepared in complste
growth medium to & final non-toxic DMS0 concentration

of 0.1%.
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ABSTRACT

The cyviotoxic activities of ursalic acid (1), sgualene (2). a
mixture of c-amyrin acetats (3a) and lupeol acetate (3b),
and isoscopoletin (4), which were extrected from the
dichloromethane extracts of Kibatalia gitingensis's leaves
and twigs, were tested against three humen cancer cell
lines: MCF-7 for breast cancer, HT-2% and HCT-116 for
colon cancer, end HDFn, a normal cell line, using the in
vitro ProstoBlue® cell viebility assay, The 1C50 walues
for compounds 1-=4 ¢ d from 0.6931 1o 1,083 pg/mL,
indicating high ¢ xic effects aguinst HT-29 cells, In
addition, the IC350 values for 1-4 ranged from 4.065 to
11.09 po/ml., indicating significant cytotoxicity against
HCT-116 calls.

The MCF-T cells were least affected by these substances,
with IC50 values varying between 8.642 and 25.87
pg/mL. On the one hand, 2, 4 and |, ectively, are the
musielt},rmm:-:ic to HT=29 cells, HCT=116 cells, and MCF-
T cells.

Key words: Subfamily Apocynaceae, Kibatalia gitingensis
Cytotoxicity, MCF-7, HCT-116, HT-20, HDFn, ursolic
acid, squalene, o-amyrin acetate, Lupeol acetate,
isoscopoletin, and PrestoBlue® cell viability test.

INTRODUCTION
Local names for the Apocynaceae family member Kibatalia
gitingensis (Elm,) Woodson include "laniti" and "laneteng-
gubat” in the Philippines, According to the International Union
for the Conservation of Natwe's Red List of Threatened
Species, it is considered suscepiible 1o extinction, The alkaloid
concentration gives & therapsutic benzfits, and it is also widely
utilized 85 & construction materisl and for ornamental
carvings.gitingensine, & steroidal slkaloid isolated from K
gitingensis leaves, hes ataraxic effects (the shility to relax
smooth muscles) and antispasmodic activity (the ability to
widen the arteries of skeletal muscles and the splanchnic area).s
Kibataline$,7 and 20-(epi-N-methyl) paravallarine were found
in K. gitingensis leaves in othsr research 8 The sxastercidal
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alcaloid found in the plant eliminated serotomin-induced spasm
and stimulated spontaneous movement in canines anc
mice. Parovallarine, Nemethylparavallarine, and 20
epipsravallaring ere among the several alkaloids extracted fron
K, gitingensis bark.Net only thet, but laniting (2a-bydroxy- N
methylparevallaring) and its 2P-isomer were fovnd in tha plant!
ster bark, according to reports. 11

Our ongolng investigation into the bioactivities and chemica
compositions of native and indigenous Phillppine plant:
includes this study. In & previous paper, we detailed thi
procedure for extracting snd identifying ursolic acid (1)
sgualens (2); & combination of a-amyrin acetate (3a) and lopeo
acetate (3b) from the leaves, and 1-3 and lsoscopolsting

MATERIALS AND METHODS

Sample Collection

Samples of leaves and twigs of Ribafalia gitingensiy(Elm.)
Woodson were collscted from the De La  Salle
University—Sclence and Technology Complex (DLSU-
STC) reforested area in February 2014, Thesamples were
authenticated and deposited at the De La Salle Univeraity
Herbarfum with voucher specimens908,

lsolation and Structure Elucidation
The isolation and structure elucidation of 1-4 from the
leaves and twigs of K. gitlngensis were rteported

previously. 12

Preparation of Compounds forCytatoxicity Tests

The compounds (1-4) from K. gitingensts were dissolved
in dimethyl salfoxida {DMSD}'M makes 4 mg'ml, stock
solution, Working solutions were prepared in compleie
growth medium to a fnalnon-toxic DMSO concentrution
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ABSTRACT

The cytotoxic activities of ursolic acid (1), squalene (2), a
mixture of a-amyrin acetate (3a) and lupeol acetate (3b),
and isoscopoletin {4), which were extracted from the
dichloromethane extracts of Kibatalia gitingensis's leaves
and twigs, were tested against three human canecer cell
lines: MCF-7 for breast cancer, HT-29 and HCT-1146 for
colon cancer, and HDFn, & normal ezll line, using the in
viro PrestoBhue® cell visbility assay. The IC50 values
for compounds 1-4 from 0.6931 to 1.083 ug/mL,
indicating high cytotoxic effects against HT-29 cells. In
addition, the 1C50 values for -4 ranged from 4.065 to
11.09 pg/mL, indicating significant cytoloxicity against
HCT-116 calls.

The MCF-T cells were least affected by these substances,

with IC50 vulues vearying between 8.642 and 25.87

pg'mL. On the one hand, 2, 4 and |, ectively, are the

_}ﬂusici.::ymwxjc o HT-29 pells, HCT-116 gells, and MCF-
celis,

Key words; Subfamily Apocynaceae, Kibatalia gitingensis
Cytotoxicity, MCF-7, HCT-116, HT-29, HDFn, wrsalic
acid, = ene, o-amyrin acetate, Lupeol acetate,
isoscopoletin, end PrestoBlue® cell viebility test.

INTRODUCTION
Locsl names for the Apocynacéas family member Kibatalia
gitingensis (Elm.) Woodson include "laniti" and "lanetong-
gubat” in the Philippines. According to the [ntermational Undon
for the Comzervation of Mature's Red List of Threatened
Bpecios, it is considered suscoptible to extinction. The elialoid
coneentration gives it therapsutic benefits, and it 15 also widely
utilized 8s a constuction material end for omaments]
carvings gitingensine, a steroide]l alkaloid jsolated from E
pitingensis leaves, has atarexic efects (the shility to relax
smooth mmscles) and antispesmodic activity (the ability to
widen the arteries of skeletal muscles and the splanchnic erea).5
Eibatelines,7 and 20-{epi-N-meathyl) paravallorine were found
in K gitmgensis lsaves in other research 8 The azacteroidal

alkaloid found in the plan: eliminated serotonin-induced spesm
and stimulated spontancous movement In cendnes oo
mice Paravellering, W-methylparavallarine, and 20
epiparevallarine are among the ssveral alksloids extirscted fron
K, gitingensis bark.Nof only that, but lanitine (2a-hydroxy- N
methylparavailaring) and its 2f-isomer were found in the plast’
stem bark, sccording to reports. 11

Our ongoing investigation into the bicactivities and chemiea
compositions of native end indigencus Philippine plant
includes this studv. Tn a previous paper, we detalled th
procedure for exiractng and identifying wsolie acid (1)
sgualens (2), a combination of o-amyrin acstate (3a) and lupeo
aoctale (3b) from the leaves, and 1-3 and isoscopoletin,

MATERIALS AND METHODS

Sample Collection

Samples of leaves and twige of Kibatalia gittngensis(Elm.)
Woodsen were collected from the De La  Salls
Unbversity—Seclence end Techoology Complex {DLSU-
STC) reforesied area in February 2014, Thesamples were
authenticated and deposited at the De La Szlle University
Hesbarium with voucher speclmenz08,

Isalation and Structure Elucidation
The izolation and structure elucidation of 1-4 Som the
leaves and twizgs of K gltingensls were reported

praviously. 12

Preparation of Compounds forCytotoxicity Tests

The compounds (1-4) from K. gitingensiy were dissolved
in dimsthyl sulfoxide (DMSO) to makes 4 mg/mL stock
solution, Working solutions were prepared in complete
growth medium to & fnalnon-toxic DMSO concentration
af 0.1%%,
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At this work, the preparation and standardization of polyherbal suspension

egqpors: was carried out. Proximate analysis values include percentage of the overall
residue, proportion like acetone nonrsalible residue, fraction ofwater soluble
Urolithiasis, ash, percentage of moisture content and percentage of extractive values were
Polyherbal Suspension,  analysed for various plants. Preliminary phytochemical analysls of various
Antilithiatic Effect, extracts of the plant revealed the presence of various constituents like glyco-
Herbal Treatment, sides, flavonoids, saponins, steroids etr. Poly-herbal anti-urolithiatic suspen-
Cystone sion was prepared by combining the prepared extracts of Tribulus terrestris
L, Aerva lanata L. Crataeva religioss Hook & Frost and Emblica officinalis L.
with suspenslon base. The prepared formulation showed good stability and
redispersibility.Inside the research project, male mice have been chosen to
urolithiasls se-because excretory system of male mice starts to resemble that
from people and then also existing research show that having the guantity
like stone discharge through female mice had been substantially lowen Such
research results; thereby stimulate the need for any further research to hold
over the antilithiatic effect of the polyherbal suspension to prove that more
effective treatment for lithiasis with polyherbal suspension can be achieved.
*Corresponding Author INTRODUCTION
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Phone: +91 0951850662 kidneys or the bladder. These stones are made
Emall: kishorpharmcog@gmailcom of minerals and salts. Patlents with this condition

can have a variety of symptoms, depending on how
severe it is. Urinary stones are calcifications that
farm in the kidney, ureter, or bladder [1]. They are
el SSN: 2583-116X pISSN:  most commaon in children and older adults. Urinary

stones can be just like a little |Tke a dust particle or
DOI: https:/ /dolorg/10.26452/ even as big as either a tefinls ball. Symptoms of uri-
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ABSTRACT

The Neuroprotective against AlCl; induced toxicity. Enhanced leaming and memory was allied to ingestion of
| extract in rafs. Al overload, AChE hyperactivity are responsible for alzheimers disease which are neutralized or
| reduced with treatment of extract, which might be due to the synergistic action of its active constituents, However

extensive research is needed to validate the anti-alzheimeric effect of extract active components against a variety of

models of AD, prior to entering into the clinical trials.

KEYWORDS
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INTRODUCTION

As of 2020 globally, there were approximately 51
million people worldwide with Alzheimer's
disease. It most often begins in people over 63 years
of age, although up to 11% of cases are early-
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UV/VIS imaging-based PAT tool for drug particle size inspection in intact tablets
supported by pattern recognition neural networks
Dr.Balagani Pavan Kumar,Ms.P Kavitha,Mr.C G Bhaskar ,Mrs.Y Swarupa,Mr.N Praveen Kumar

ABSTRACT

The potential of machine vision systems has not currently been exploited for pharmaceutical applications, although
expected to provide revolutionary solutions for in-process and final product testing. The presented paper aimed to
analyze the particle size of meloXicam, a yellow model active pharmaceutical ingredient, in intact tablets by a digital
UV/VIS imaging-based machine vision system. Two image processing algorithms were developed and coupled with
pattern recognition neural networks for UV and VIS images for particle size-based classification of the prepared
tablets. The developed method can identify tablets containing finer or larger particles than the target with more than
97% accuracy. Two algorithms were developed for UV and VIS images for particle size analysis of the prepared
tablets, According to the applied statistical tests, the obtained particle size distributions were similar to the results of
the laser diffraction-based reference method, Digital UV/VIS imaging combined with multivariate data analysis can
provide a new non-destructive, rapid, in-line tool for particle size analysis in tablets.

Keywords: Image analysis Machine vision Tablet inspection Particle size distribution Particle size analysis Pattern

recognilion neural network

1. Introduction

Tablets represent a significant portion of the
pharmacentical dosage forms, due to their several
advantageous properties, for example, convenient
administration, stability, portability, and dosing
aceuracy (Gaikwad and Eshirsapar, 2020; Sayeed,
3015; Skelbz=k-Pedersen et al., 2o2a0). In 2015, the US
Food and Drug Adminisiration (FDA) approved the
first commercial product, Orkambi by Vertex,
manufactured using continuous technology, Thus, the
modern manufacturing of pharma- ceutical solid
dosage forms has begun (Kensaku et al., 2019). Since
then, continuous  manufacturing,  emerging
technologies, modernization, and innovation have
been the focus of attention and supported by the reg-
ulatory agencies (Yeaton, 2010). The published
recommendations, guidelines, and frameworks,
including process analytical technology (PAT) and the
concept of quality-by-design  (QbD), enable

production monitoring and  controlling, data
collection, and process understanding (U.S. Food and
Drug Administration, 2004; U.S, Food and Drug
Administration, 2oog). The inibative of PAT published
by the U.8. FDA reinforces the in-line or on-line data-
based process control (am Ende and am Ende, 201g; U.S,
Food and Drupg Administration, 2004). The
development of PAT tools can provide consistent
quality throughout the manufacturing by moni- toring
and controlling process parameters and quality
attributes (Scott et al., 1968). In the modernization
concept, data-driven zelutions can contribute fo
understanding the processes and controlling the
inter- mittent variability to enable consistent quality
in each step of the pro- duction. These reserve an
essential role in implementing QbD and real- time
release testing (RTRT) approaches (Ramadan et al.,
20a1).
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UV/VIS imaging-based PAT tool for drug particle size inspection in intact tablets
supported by pattern recognition neural networks
Dr.Balagani Pavan Kumar,Ms P Kayitha,Mr.C G Bhaskar ,Mrs.Y Swarupa,Mr.N Praveen Kumar

ABSTRACT

The potential of machine vision systems has not currently been exploited for pharmaceutical applications, although
expected to provide revolutionary solutions for in-process and final produet testing. The presented paper aimed to
analyze the particle size of meloXicam, a yellow model active pharmaceutical ingredient, in intact tablets by a digital
UV/VIS imaging-based machine vision system, Two image processing algorithms were developed and coupled with
pattern recognition neural networks for UV and VIS images for particle size-based classification of the prepared
tablets. The developed method can identify tablets containing finer or larger particles than the target with more than
97% accuracy. Two algorithms were developed for UV and VIS images for particle size analysis of the prepared
tablets. According to the applied statistical tests, the obtained particle size distributions were similar to the results of
the laser diffraction-based reference method, Digital UV/VIS imaging combined with multivariate data analysis can
provide a new non-destructive, rapid, in-line tool for particle size analysis in tablets,

Keywords: Image analysis Machine vision Tablet inspection Particle size distribution Particle size analysig Pattern
recognition neural network

1. Introduction

Tablets represent a significant portion of the production monitoring and controlling, data

pharmaceutical dosage forms, due to their several
advantageous properties, for example, convenient
administration, stahility, portability, and dosing
accuracy (Gaikwad and Kshirsager, 2020; Sayeed,
2015; Skelbak-Pedersen et al., 2020). In 2015, the U.8
Food and Drug Administration (FDA) approved the
first commercial product, Orkambi by Vertex,
manufactured using continueus technology. Thus, the
modern manufacturing of pharma- ceutical solid
dosage forms has begun (Kensalm et al,, 201¢). Since
then, continuous  manufacturing,  emersing
technologies, modernization, and innovation have
been the focus of attention and supported by the reg-
ulatory agencies (Yeaton, 2019)., The published
recommendations, guidelines, and frameworks,
inchiding process analytical technology (PAT) and the
concept of quality-by-design (QbD), enable

collection, and process understanding (U.S. Food and
Drug Administration, 2004; U.S. Food and Drug
Administration, 200g). The initiative of PAT published
by the U.8. FDA reinforees the in-line or on-lins data-
based process control (am Ende and am Ende, 2019; U.S.
Food and Drug Administration, 2004). The
development of PAT tools can provide consistent
quality throughout the manufacturing by moni- toring
and controlling process parameters and quality
attributes (Seott et al,, 1908), In the modemization
concept, data-driven solutions can contribute to
understanding the processes and controlling the
inter- mittent varlability to enable consistent quality
in each step of the pro- duction. These reserve an
essential role in implementing QbD and real- time
release testing (RTRT) approaches (Ramadan et al.,
oo91),
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supported by pattern recognition neural networks
Dr.Balagani Pavan Kumar,Ms.P Kavitha Mr.C G Bhaskar ,Mrs.Y Swarupa,Mr.N Praveen Kumar

ABSTRACT

The potential of machine vision systems has not currently been exploited for pharmaceutical applications, althongh
expected to provide revolutionary solutions for in-process and final product testing, The presented paper aimed to
analyze the particle size of meloxicam, a yellow model active pharmaceutical ingredient, in intact tablets by & digital
UV/VIS imaging-based machine vision system. Two image processing algorithms were developed and coupled with
patiern recognition neural networks for UV and VIS images for particle size-based classification of the prepared
tablets. The developed method can identify tablets containing finer or larger particles than the target with more than
97% accuracy. Two algorithms were developed for UV and VIS images for particle size analysis of the prepared
tablets. According to the applied statistical tests, the obtained particle size distributions were similar to the results of
the laser diffraction-based reference method, Digital UV/VIS imaging combined with multivariate data analysis ean

provide a new non-destructive, rapid, in-line tool for particle size analysis in tablets,

Keywords: Image analysis Machine vision Tablet inspection Particle size distribution Particle size analysis Pattern

recognition neural network

1. Introduction

Tablets represent a significant portion of the
pharmaceutical dosage forms, due to their several
advantageous properties, for example, convenient
administration, stability, portability, and dosing
accuracy (Galkwad and Kshirsagar, 2020; Sayeed,
2015; Skelbak-Pedersen et al, 2020). In 2015, the U.8
Food and Drug Administration (FDA) epproved the
first commercial produet, Orkambi by Vertex,
manufactured using continnous technology, Thus, the
modern manufacturing of pharma- ceutical solid
dosage forms has begun (Kensalu et al,, 2019). Since
then, continuous  manufacturing,  emerging
technologies, modernization, and ipnovaton have
been the focus of attention and supported by the reg-
ulatory agencies (Yeaton, 20ig). The published
recommendations, guidelines, and frameworks,
including process analytieal technology (PAT) and the
concept of quality-by-design (QbD), enable

production monitoring and controlling, data
collection, and process understanding (U.S. Food and
Drug Administration, 2004; U.S. Foed and Drug
Administration, 2009). The initiative of PAT published
by the U.8. FDA reinforees the in-lne or on-line data-
based process control (am Ende and am Ende, 2019; T.8.
Food and Drog Administration, 2004), The
development of PAT tools can provide comsistent
quality throughout the manufacturing by moni- toring
and controlling process parameters and quality
atiributes (Scott et al., 1008). In the modernization
concept, data-driven solutions can contribute to
understanding the processes and controlling the
inter- mittent variability to enable consistent quality
in each step of the pro- duction. These reserve an
essential role in implementing QbD and real- time
release testing (RTRT) approaches (Ramadan et al,,
2021},
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UV/VIS imaging-based PAT tool for drug particle size inspection in intact tablets
supported by pattern recognition neural networks
Dr.Balagani Pavan Kumar Ms,P Kavitha, Mr.C G Bhaskar ,Mis.Y SwarupdMr,N Praveen Kumar

ABSTRACT

The potential of machine vision systems has not currently been exploited for pharmaceutical applications, although
expected to provide revolutionary solutions for in-process and final product testing. The presented paper aimed to
analyze the particle size of meloXicam, a yellow model active pharmaceutical ingredient, in intact tablets by a digital
UV/VIS imaging-based machine vision system. Two image processing algorithms were developed and coupled with
pattern recognition neural networks for UV and VIS images for particle size-based classification of the prepared
tablets, The developed method can identify tablets containing finer or larger particles than the target with more than
97% accuracy. Two algorithms were developed for UV and VIS images for particle size anelysis of the prepared
tablets, According to the epplied statistical tests, the obtained particle size distributions were similar to the results of
the laser diffraction-based reference method, Digital UV/VIS imaging combined with multivariate data analysis can
provide a new non-destructive, rapid, in-line tool for particle size analysis in tablets,

Keywards: Tmage analysis Machine vision Tablet inspection Particle size distribution Particle size analysis Patterr
recognition neural network

1. Introduction

Tablets represent a significant portion of the production monitoring and controlling, data

pharmaceutical dosage forms, due to their several
advantageous properties, for example, convenient
administration, stability, portability, and dosing
accuracy (Gaikwad and Kshirsagar, 2020; Sayeed,
2015; Skelbmk-Pedersen et al, zozo). In 2015, the U.S
Food and Drug Administration (FDA) approved the
first commercial product, Orkambi by Vertex,
manufactured using eontinuous technology. Thus, the
modern manufacturing of pharma- ceutical solid
dosage forms has begun {(Kensakm et al., 2019). Since
then, econtinuous  manufacturing, emerging
technologies, modernizatdon, and innovation have
been the focus of attention and supported by the reg-
ulatory agencies (Yeaton, 201g), The published
recommendations, guidelines, and frameworks,
including process analytical technology (PAT) and the
concept  of guality-by-design  (QbD), enable

collection, and process understanding (U.5. Food and
Drug Administration, 2004; U.S. Food and Drug
Administration, 2009). The initiative of PAT published
by the U.S. FDA reinforees the in-line or on-line data-
based process eontrol (am Ende and 2m Ende, 2019 U.S.
Food and Drug Administraton, 2004). The
development of PAT tools can provide consistent
quality throughout the manufacturing by moni- toring
and controlling process perametérs and quality
attributes (Scott et al., 1998). In the modernization
eoncept, data-driven solutions can contribute to
understanding the processes and controlling the
inter- mittent variability to enable consistent quality
in each step of the pro- duction. These reserve an
essential role in implementing QbD and real- time
release testing (RTRT) approaches (Ramadan et al,,
2001).
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UV/VIS imaging-based PAT tool for drug particle size inspection in intact tablets

supported by pattern recognition neural networks
Dr.Balagani Pavan Kumar,Ms.P Kavitha,Mr,C G Bhaskar Mrs,Y Swarupa,Mr.N Praveen Kumar

ABSTRACT

The potential of machine vision systems has not currently been exploited for pharmacentical applications, although
expected to provide revolutionary solutions for in-process and final product testing. The presented paper aimed to
analyze the particle size of meloxicam, a yellow model active pharmaceutical ingredient, in intact tablets by a digital
UV/VIS imaging-based machine vision system. Two image processing algorithms were developed and coupled with
pattern recognition neural networks for UV and VIS images for particle size-based classification of the prepared
tablets. The developed method can identify tablets containing finer or lavger particles than the target with more than
97% accuracy. Two algorithms were developed for UV and VIS images for particle size analysis of the prepared
tablets. According to the applied statistical tests, the obtained particle size distributions were similar to the results of
the laser diffraction-based reference method. Digital UV/VIS imaging combined with multivariate data analysis can
provide & new non-destructive, rapid, in-line tool for particle size analysis in tablets,

Keywords: Image analysis Machine vision Tablet inspection Particle size distribution Particle size analysis Pattern
recognition neural network

1. Introduction

Tablets represent a significant portion of the production monitoring and controlling, data

pharmacentical dosage forms, due to their several
advantageous properties, for example, convenient
administration, stability, portability, and dosing
accuracy (Gaikwad end Kshirsagar, 2020; Sayeed,
2015; Skelb®k-Pedersen et al,, zozo). In 2015, the U.5
Food and Drug Administration (FDA) approved the
first commercial product, Orkambi by Vertex,
manufactured using continuous technology, Thus, the
modern manufacturing of pharma- ceutical solid
dosage forms has begun (Kensalm et al,, 2019). Sinee
then, continuous manufacturing,  emerging
technologies, modernization, and innovation have
been the focus of attention and supported by the reg-
ulatory agencies (Yeaton, 201g). The published
recommendations, guidelines, and frameworks,
including process analytical technology (PAT) and the
concept of quality-by-design (QbD), enahle

collection, and process understanding (U.8. Food and
Drug Administration, 2004; U.S. Food and Drug
Administration, 2oog), The initiative of PAT published
by the U.8. FDA reinforces the in-line or on-line data-
based process control (am Ende and am Ende, 2019: U.S.
Food and Drug Administration, 2004). Ths
development of PAT tools can provide coasistent
quality throughout the manufacturing by moni- toring
and controlling process parameters and quality
attributes (Scott et al,, 1998). In the modernization
coneept, data-driven scluons can contribute to
understanding the processes and controlling the
inter- mittent varlability to enable consistent quality
in each step of the pro- ductlon, These reserve an
essential role in implementing QbD and real- time
release testing (RTRT) appreaches (Ramadan et al,
2021),

Department of pharmaceutics,
Email ID: pavan. gkep@email.com , Mobile no' 9849280380

GOKULA KRISHNA COLLEGE OF PHARMACY,

SULLURPET

524 121

|
| {
thﬁ_,U o= R
-_._,.--'.
Dr. BALAGANI PAVAN KUMAR

M. Prarm, BPh.O, FIC, FBSS, FAGE, FICCR, WISTE
PROFESSOR & PRIMCIPAL
GOKULA KRISHNA COLLEGE OF PHARMACY
SULLURPET, TIRUPATI Dt AP - S24121



IS'JN 2040-074 E

UGE Care Group | lournal
Vol-10 Issue-02 July 2021

Screening of Antidepressant Activity of Punica granatum in Mice

Dr.P Kishor , Ms.A R Sridevi , Ms SK Zoofishaan , Mr.M Kalyan babu , Ms A Aksa Anvija
Department of Pharmacognosy
Email ID; kishorpharmeogi@ gmail.com , Mobile no:9951850662
GOKULA KRISHNA COLLEGE OF PHARMACY

ABSTRACT

Introduction: There arc many different mental health
issues, including depression, that may be alleviated with
the wse of the medicinal plants found in India. Acute and
chronic administration of Punica granatum (pomegranate)
whole fuit had an antidepressant effect on rats, which
was the aim of this research. We employed on oral
regimien of Punica grasatum agueous extracl (250 and 500
mgkg daily), imipramine (10 mgfg), and guim acacia (10
mlkg) as a carrier. Each of the four animal groupings
consisted of six creaturess. The aeute study requirsd the
administration of medicines or vehicles 60 minutes before
the experiments began, All medications and vehicles used
in the long-term trial were given for a total of 14 days,
with the last dosage given 00 minutes before the
experiment on day 14, To evaluate the efficacy of
antidepressants, researchers wsed the Forced Swim Test
and the Tail Suspension Test. An analysis of variance
(ANOVAY was performed on the data, with drug therapy
being the independent vanable. We used Dunnells test to
do post hoc comparisons. The results showed that the
peried of immobiiity was greatly decreased in the acute
tail suspension test, chronic forced swim test, and acute
swim test by the PG 500 me'kg group, but not m the 250
g group. The groups treated with PG 250 mp/kg and
500 mp/kg showed a significant reduction in the duration
of immobility in the chronic tail suspension iest, At 500
mg/kg, the anltidepressant effect was similar Lo that of 10
mg'kg of imipramine. In conclusion, this research
provides forther evidence that 500 mg'kp of agueous
exiract of entire P. granafum [uit has antidepressant
effect. Given the motritional and functional benefits of
pomegranate extract, it would be wise to recommend its
use to patients suffering from depression.
Key words: Feeling down, tests for tail suspension and
foreed swimming, pomegranale,

INTRODUCTION

Depression is a long-term mental health condition that
may strike anybody at any time, The existing arsenal of
treatment s often Insuffident, with disappointing
outcomes in around one-third of all people treated,
despite the availability of numerous powerful
antidepressants,1 This gives researchers a reason to
keep looking for better antidepressants. There are now
more options for treating depression than the currently
available synthetic medications due to their limitations.
Herbal medicines are an example of an old therapy that
has persisted over the years since plants have always
been a source of medications. Pomegranate, scigtit

known as Punica granatum L. (PG), Is a popular frult and
juice variety. The Punicaceae family includes it. The
Himalayas In northern India are its natural habitat, From
ancient times, it has been farmed all throughout the
Mediterranean.2 Valuable chemicals are found in several
portions of the pomegranate fruit, including the skin,
seeds, and arils, The peel contains & myrad of
compounds and minerals, including gallic acid, ellagic
acid, catechin, epicatechin, epigallocatechin-3-gallate,
guercetin, kaempferol, luteolin, rutin, kaempferol-3-0-
glycoside,  gallagyldilacton,  pedunculagin,  tellilma-
grandin, and many meore. The seeds contain punidc acid,
linolele acid, clelc acld, palmitic acid, stigmasteral, f-
sitosterol, dau-costerol, camesterol, cholesterol, estriol,
estrone, estriol, estriol, tocopherols, ursolic acd,
oleanclic acid, Isoflavones, and phenyl aliphatic
glycosides/lignins, among other major chemical
compaonents. The companents found in the aril Include
sugars, pectin, polyphenols, anthocyanins, fatty acids,
amino and organic adds, Indoleamines, sterols,
triterpenoids, and g-tocophercl.3,4

In traditicnal medicine, pomegranate is usad to cure 2
variety of conditions, including parasite infestations,
diarrhea, acidosis, dysentery, bleeding, microbiological
infections, respiratory disorders, and aphthus ulcers, It is
also used as an antipyretic and vermifuge.5 Various
components of the P, granatum fruit have shown anti-
inflammatory, anti-cancer, anti-tumor, antihepatotoxic,
anti-Diabetic, and antietherogenic3  characteristics,
Reportedly, It also helps with Alzhelmer's iliness.3, 7
Julce, wine,8 dried arils9, and jam are just & Tew
examples of PG-based products that have been the
subject of academic Investigation.lD Despite this,
research on the health benefits of P, granatum in its
entire fruit form is limited, [t is possible that the
combined effect of the frult's components s more
effective than the sum of Its parts, The central nervous
systemn (CNS) effects of, P. granatum have received little
attention, and the antidepressant effects of the whale

fruit have not been documented. Therefore, the purpose
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ABSTRACT

Introduction: There are meny different mental health
issues, including depression, that may be alleviated with
the use of the medicizal plants found in India. Acute and
chronic administration OIP Punica granatum (pomegranate)
whole fruit had sn antidepressant effect on tats, which
was the aim of this research We smployed an oral
regimen of Punica granatum aqueous extract (250 and 500
kg daily), imipramine (10 mg/kg), and gum scacia (10
% ag a carrier. Each of the four snimal groupings
consisted of six creaturss. The acute study required the
administration of madicings or vehicles 60 minutes before
the experiments began: All medications and vehicles used
in the long-term triel were given for & total of 14 days,
with the Inst dosege given 60 minutes before the
experiment on day 14. To evaluate the efficacy of
antidepressants, researchers used the Forcad Swim Test
and the Tail Suspension Test. An analysis of variance
(ANOWVA) was performed on the data, with drug therapy
being the independent varisble. We used Dunnett's test to
do post hoe cemparisons, The results showed that the
perind of immobility was preatly decressed In the soute
tail suspension test, chronie forced swim test, and acute
swim lest by the PG 500 mg/kg group, but not in tha 250
mg'kg group, The groups treated with PG 250 mg/kg snd
500 ma/kg showed & significant reduction in fhe duration
of immebility in the chronie tail suspension tast, At 500
mg'kg, the antidepressant effect was similer to that of 10
mg'kg of imipramine. In conclusion, this research
provides farther evidence that 500 mgkg of agqueous
extract of entire P. granatum [ruit has anridepressant
eifect. Given the nulritional and functionsl bemefits of
pomegranate extract, it would be wise to recommend its
use to patients suffering from deprassion,
Key words: Fecling down, tests for tail suspension and
forced swimming, pomsgranate,

INTRODUCTION

Depression Is & long-term mental health condition that
may strike anybody at any time. The existing arsenal of
beatment is often Insuffident, with disappainting
outcomes in around one-third of all pecple treated,
despite the availability of numerous powerful
antidepressants.I This gives researchers a reason to
keep looking for better antidepressants. There are now
more optlons for treating depression than the currently
avallable synthetic medications due to thelr limitations.
Herbal medicines are an example of an old therapy that
has persisted over the years since plants have _Alvras

LA
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known as Punlca granatum L. (PG), Is a popular frult and
Juice variety. The Punicaceae family includes It. The
Himalayas In northern India are Its natural habitat. From
anclent times, It has been farmed all throughout the
Mediterranean.2 Valuable chemicals are found in several
portions of the pomegranate fruit, including the skin,
seeds, and arfls. The peel contains a myriad of
compounds and minerals, including gallic acld, ellagic
acid, catechin, epicatechin, epigallocatechin-3-gailate,
quercetin, kaempferol, luteolin, rutin, kasmpfergl-3-0-
glycoside, gallagyldilacton, pedunculagin, tellima-
grandin, and many more, The seeds contain puniclc acld,
Inclelc acid, olelc acid, palmitic acld, stigmasterol, B-
sitosterol, dau-costerol, camesterol, cholesterol, estriol,
estrone, estriol, estriol, tocopherols, ursolic acid,
oleanolic acid, isoflavones, and phenyl aliphatic
glycosides/lignins, among other major chemical
companents. The components found in the arll Indude
sugars, pectin, polyphencls, anthecyanins, fatty acids,
amino and organic aclds, Indoleamines, sterols,
triterpenolds, and o-tocopheral.3,4

In traditonal medicine, pomegranate Is used to cure a
variety of conditions, including parasite infestations,
diarthea, acidosis, dysentery, bleeding, microblological
infections, respiratory disorders, and aphthus ulcers. It is
ailso used as an antipyretic and vermifuge.5 Various
compaonents of the P. granatum fruit have shown and-
inflemmatory, antl-cancer, ant-tumor, anthepatotoxic,
anti-Diabetic, and antiatherogenic3 characteristics.
Reportedly, It also helps with Alzheimer's fliness.3, 7
Juice, wine,8 dried arilsS, and jam are just a few
examples of PG-based products that have been the
subject of academic Investigation.10 Despite this,
research on the health benefits of P, granatum in its
entire frult form is limited. It is possible that the
combined effect of the frult's components Is more
effective than the sum of its parts., The central nervous
system (CNS) effects pf P. granatum have recefved |ftte
attentlon, and the antidepressant effects of the whole
frult have not been documented. The]refore, the purpose
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ABSTRACT

Introduction: There are many different mental health
isgues, meloding depression, thal may be allevisted with
the use of the medicinal plants found in India. Acute and
chromic administration of Punica granstum (pomegranate)
whole fruit had an antidepressant effect on rats, which
wrs the alm ol this rescarch, We esmploved an oral
regimen of Punica granatum aguecus extract (250 and 500
% daily), fmipramine (10 mg'kg), and gum acacia (10
88 & carrier. Bach of the four animal groupings
consisied of six creatures. The acute study required the
administration of medisines or vehicles 60 minutes before
the experiments began. All medications and vehicles used
in the long-term trial were given for a total of 14 days,
with the last dosage given 60 minutes bafore (he
experimont on day 14, To e¢valvate the efficacy of
entidepressants, rescarchers used the Foreed Swim Test
ond the Tail Suspension Test, An amalysis of warlance
(ANOVA) was performed on the date, with drug therapy
being the independent variabls. We used Dunnetl's test tb
do post hoc comparisons. The resalts showed thet the
period of immobility was greatly decressed in the acute
tail suspension test, chronic forced swim test, and acute
swim test by the PG 500 mg/kg dgmup, bt ot in the 250
mg'kg group. The groups treated with PG 250 me/kg and
500 mg/kg showed = significant reduction in the duration
of immobility in the chronie tail suspension test, At 500
mg/kg, the antidepressant effect was similar to that of 10
mgkg of imipramine. In conclusion, this research
provides further evidence thai 500 mgfg of agueous
extract of entire P. granstum fruit has entideprassant
effect. Given the nulritional end functionsl benafils of
pomegranate extract, it would be wise to recommeand its
usa 1o pelients suffering from depression.
Key words: Feeling down, tests for teil suspension and
forced swimming, pomegmnate.

INTRODUCTION

Depression Is a long-term mental health condition that
may strike anybody at any time. The existing arsenal of
treatment Is often Insufficient, with disappointing
outcomas In around one-third of all people treated,
despite the availsbilty of numercus powerful
antidepressants.l This gives researchers 2 reason to
keep looking for better antidepressants. Thera are riow
more optlons for treating depression than the currently
gvallable synthetic medications due to thelr limitations,
Herbal medicines are an example of an old therapy that
has persisted over the years since plants have alway
been a source of medications. Pomegranate, scierfif
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known as Punica granatum L. (PG), Is a popular frult anc
julce varlety. The Punicaceas family Includes it The
Himalayas In northern Indla are s natural habltat. From
ancient times, it has been farmed all throughout the
Mediterranean.2 Valuable chamicals are found In severa
portions of the pomegranate fruit, including the skin,
seads, and arils, The peel contains 2 myrad of
compounds and minerals, incluging gallic acid, ellagic
acld, catechin, eplestechin, epigallocatechin-3-galiate,
quercetin, kaempferol, luteolin, rutin, kaempfercl-3-0-
glycoside, gallagyidilacton, pedunculagin, telllma-
grandin, and many more, The seeds contain punicic acid,
Inolelc acid, oleic acid, palmitic acid, stigmasterol, p-
sitosterol, dau-costerol, camesterol, cholesterol, estriol,
estrone, estriol, estriol, tocopherols, ursolic acld,
oleanclic acid, Isoflevones, and phenyl allphatic
glycosides/lignins, among other major chemical
components, The components found in the arll Include
sugars, pectin, polyphenols, anthocyanins, fatty acids,
amino and organic acids, Indoleamines, sterols,
triterpenalds, and o-tocopheral.3,4

In traditional medicine, pomegranate is usad to cure 2
variety of conditions, including parasite Infestations,
diarrhea, acidosis, dysentery, bleeding, microbiological
infections, respiratory disorders, and aphthus ulcers. It is
also used as an antipyretic and vermifuge.5 Varlous
components of the P, granatum fruit have shown antl-
Inflammatory, antl-cancer, enti-tumor, antihepatotoxic,
anti-Dlabetfc, and antiatherogenic3 characteristics.
Reportedly, It also helps with Alzhelmer's llness.3, 7
Juice, wine,8 dried arils9, and jam are just a few
examples of PG-based products that have besn the
subject of academic Investigation.l0 Desplte this,
research on the health benefits of P, granatum in its
entire frult form is limited, It Is possible that the
combined effect of the frult's components is more
effective than the sum of Its parts. The central nervous
system (CNS) effects of P. granatum have recejved little
attention, and the antidepressant of the whole
fruit have not been dDE\i)rlQEﬁEﬂ_; re, the purpose
| ol et
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ABSTRACT

Introduction: There are many different mental health
issucs, including depression, that mey be zleviated with
the use of the medicinal plants found in Indls. Acute and
chronic administration of Punice granatum (pomegranate)
whole fruit had an antidepressant effect on rats, which
was the aim of thls rescarch. We emploved an oral
regimen of Punica granatumn agueous extract (230 and 500
mg'kg daily), imipramine {10 , and gum acacia (10
)} a5 a carrier. Each of the lour ammal groupings
consisted of six creatures. The acuts study required the
administration of medicines or vehicles 60 minutes before
the experiments began. All medications and vehicles used
in_the long-term trial were given for a total of 14 days,
with the lzst dossge given 60 minutes befors the
experiment on day 14. To evaluate the cfficacy of
antidepressants, researchers used the Forced Swim Test
and the Tail Suspension Test, An analysis of varisnce
(ANOVA) wes performed on the data, with drug therapy
being the independant veriable. We used Dunnetls test 1o
do post hee comparleons, The results showed that the
period of immability was greatly decressed in the acute
tall suspension tesl, chronic forced swim test, and acute
gwim iest by the PG 500 mg'kg group, but oot in the 250
group. The groups treated with PG 250 mg/kg end
500 mg/kg showed a significant reduction in fhe duration
of immobility in the chronic tail suspension test. At 300
mg'kyg, the antidepressant eifect was similar to that of 10
mg'kg of imipremine, In conclusion, this research
provides further evidence that 500 mgfp of agqueous
swmact of entire P. granatum fruill has aotidepressant
effect. Given the mutrifional and functional benefits of
pomiegranate extract, it would be wise to recommend fis
use o patients suffering from depression.
Key words: Fesling down, tests for tail suspension and
forced swimming, pomegranate.

INTRODUCTION

Depression 1s 8 long-term mental health condition that
may strike anybody at any time. The existing arsenal of
treatment |5 often insufficient, with disappointing
outcomes in around one-third of all people treated,
despite the avallability of numerocus powerful
antidepressants.1 This glves researchers a reason to
keep looking for better antidepressants. There are now
mare optlons for treating depression than the currently
avallable synthetic medications due to thelr limitations.
Herbal medicines are an example of an old therepy that
has persisted over the years since plants have always
been a source of medications. Pomegranate, scieptifically
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kniown as Punica granatum L. (PG), is a popular frult and
Jjulce varlety, The Punicaceae family Includes 1t The
Himalayas In northern Indlz are Its natural habitat, From
ancient times, it has been farmed all throughout the
Mediterranean.2 Valuable chemiczsls are found in several
partions of the pomegranate fruit, including the skin,
seeds, and arils. The peel contalne a myrlad of
compounds and minerals, including gallle acld, ellagic
acld, catechin, epicatechin, epigallocatechin-3-galiate,
guerceting, kaempferol, luteolin, rutin, kaempferol-3-0-
glycoside, gallagyidilacton, pedunculagin, tellima-
grandin, and many more, The seeds contain punicic acld,
Iinclelc acld, olelc acid, paimitic acid, stigmasterol, B-
sitosterol, dau-costerol, camesterol, cholesterol, estrial,
estrone, estriol, estriol, tocopherols, wursolic acid,
oleanclic acid, Isoflavones, and phenyl aliphatic
glycosides/lignins, among other major chemical
components, The components found in the aril include
sugars, pectin, polyphencls, anthocyaning, fatty acids,
amino and organic acds, Indoleamines, sterols,
triterpenoclds, and o-tocopheral.3,4

In traditional medicine, pomegranate Is used to cure a
variety of conditions, Including parasite infestations,
diarrhea, acidosis, dysentery, bleeding, microblological
infections, respiratory disorders, and aphthus ulcers. It Is
also used as an antipyretic and vermifuge.,5 Various
components of the P. granatum fruit have shown anti-
Inflammiatory, anti-cancer, anti-tumor, antihepatotoxic,
anti-Diabetic, and antlathercgenic3 characteristics.
Reportedly, It also helps with Alzhelmer's liness.3, 7
Juice, wine,8 dried arils9, and jam are just a few
examples of PG-based products that have besn the
subject of academic Investigation.l0 Despite this,
research on the health benefits of P. granatum In its
entire fruit form is limited. It Is possible that the
combined effect of the fruit's components is more
effective than the sum of Its parts, The central nervous
system (CNS) effects of P. granatum have recelved little

attentlon, and (antidepressant effects of the whaole
fruit have not b Hdﬂcumn’.‘]‘l;’l&d. efore, the purpose
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ABSTRACT

Introduction: There are many different mental health
issues, including depression, that may be sleviated with
the uze of the medicioal plants found in Indla. Acute and
chronic administration of Ponica granatum (pomegranate)
whole fruit had en antidepressent effect on rats, which
was the aim of this research. We emploved an oral
regimen of Punica granatum aqueous extract (250 and 300
daily), imipramine (10 mg/kg), and gum acecia (10
as a cammer. Each of the four animal groupings
consisted of six creatures. The acute study required the
administration of medizines or vehicles 60 minutes before
the experiments began. All medications and vehicles used
in_the long-term trial were given for a total of 14 days,
with the lsst dosage given 60 minutes before (he
experiment on dey 14. To evaluate the sfficacy of
anlidepressants, researchars nsed the Forced Swim Test
and the Tail Suspension Test, An analysis of varisnce
(ANOWVA) was performed on the dats, with drug therapy
being the indepandent varisble. We used Dunnetl's test to
do post hoe comparisons. The results showed thas the
period of immobility was grestly decreased in the acute
tail suspamsion test, chronic forced swim test, and acute
gwim test by the PG 500 mg.-'kigcdgmﬂp. but oot in the 250
mg'kg group. The groups treated with PG 250 ma'kg and
500 mg/kg showed a significant reduction in the duration
of immobility in the chronic tail suspension test. At 500
mg/kg, the antidepressant effect was similer to that of 10
g of imipramine, In conclozion, this research
provides further evidence that 500 mgkg of aqueous
exiract of emtire P. granatum fruit has sntidepressant
effect. Given the outrifional and funetions] benefits of
pomegranate extract, it would be wise lo recommend its
use to patients suffering ffom depression,
Key words: Feeling down, tests for tail suspension and
forced swimming, pomegranate,

INTRODUCTION

Depression is a long-term mental health candition that
may strike anybody at any time. The existing arsenal of
treatment Is often [nsuffident, with diszppointing
outcomes in around one-third of all pecple treated,
despite the availabllity of numerous powerful
antidepressants.1 This gives researchers a2 reason to
keep looking for better antidepressants. There are now
more options for treating depression than the currently
avallable synthetic medications due to their limitations.
Herbal medicines are an example of an old therapy that
has persisted over the years since plants have always
been a source of medications, Pemegranate, scientifically
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known as Punica granatum L. (PG), Is a popular frult and
juice varlety, The Punicaceze famlly Includes . The
Himalayas In northern India are its natural hablsat, From
ancent times, it has been farmed &ll throughout the
Maditerranean.2 Valuable chemiczls are found in several
portions of the pomegranate fruit, including the skin,
seeds, and arils, The pesl contains a myrdad of
compounds and minerals, Including gallle acld, ellagi
acld, catechin, eplecatechin, eplgallocatechin-3-galiats,
quercetin, kaempferal, luteolin, rutin, kaempferol-3-D-
glycoslde, gallagyidilacton, pedunculagin, tellima-
grandin, and many more. The seeds cantain punice acld,
nolelc acid, oleic acid, paimitic acld, stigmasterol, 8-
sitosterol, dau-costerol, camesterol, cholesteral, estriol,
estrong, esiriol, estriol, tocopherols, ursolic acid,
oleanolic acid, Isoflavones, and phenyl aliphatic
glycosides/lignins, among other major  chemical
components, The components found in the arll Include
sugars, pectin, pclyphenals, anthocyanins, fatty acids,
amino and organlc acids, Indoleamines, sterols,
triterpenolds, and o-tocopherol.3,4

In traditional medicine, pomegranate Is usad to cure a
variety of conditions, Including parasite Infestations,
diarrhea, acidosis, dysentery, bleeding, microbiological
infections, respiratory disorders, and aphthus ulcers, It is
also used as an antipyretic and vermifuge.5 Varlous
components of the P. granatum fruit hawve shown anti-
Inflammatory, antl-cancer, anti-tumor, antlhepatotoxic,
anti-Dlabetlc, and antiatherogenic3 characteristics.
Reportedly, It also helps with Alzheimer's lilness.3, 7
Juice, wine,8 dried arils9, and jam are just a few
examples of PG-based products that have been the
subject of academic Investigation.10 Despite this,
research on the health benefits of P, granatum In its
entire frult form is limited. It is possible that the
combined effect of the fruit's components Is more
effective than the sum of [ts parts. The central nervous
system (CNS) effects of P. granatum have received Iitle
attentlon, and the |antidepressant effects of the whole
it have not beendocumented. Theréfore, the purpose
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How the Effectiveness of Aluminum Salt Adjuvants in a Model
Lysozyme Vaccine Is Affected by Particle Size and Antigen Binding

Ms.P Kavitha , Mrs. C B Hanisha , Dr.M Soujanya , Mr N Praveen Kumar , Ms M Soumya

Abstract

The immunogenicity of vaccines made using aluminum salt adjuvants may be diminished if
these particles aggregate during the freezing and drying processes, according to certain claims.
We used lysozyme as a model antigen and evaluated this notion by looking at the immune
response in a mouse model to several vaccine formulations—liquid, freeze-thawed, and
Iyophilized. Particle size distributions (PSDs) and degrees of antigen-adjuvant binding were
shown to vary greatly due to the different processing procedures and excipient quantities.
Vaccines adjuvanted with aluminum hydroxide or aluminum phosphate showed anti-lysozyme
titers that were unatfected by the degree of antigen binding to the adjuvant and were independent
of the PSD. Copyright 2008 by Wiley-Liss, Inc. and the American Pharmagists Association,
Journal of Pharmaceutical Science, 97, 5252-5262, 2008. Plurality of particles, adjuvant,
lysozyme, aluminum hydroxide, and aluminum phosphate

INTRODUCTION molecular structure, aluminum hydroxide,
also known as boehmite (AIOOH),3 is
composed of needle-like particles with sizes
of 2 nm. main particles in the 50 nm range
and their phology.5 When combined in a
solution, the two adjuvants produce stable
porous aggregates with a diameter of 1-10
mm4.5 Several factors are likely
responsible for the incompletely known
mechanisms of action of aluminum salt
adjuvants.

In order to stimulate an adequale immune
response, adjuvanis are necessary for
vaccines  that  include  recombinant
proteins.1, 2 The only adjuvants used in
U.S.-approved vaccinations that are now
available for purchase are aluminum
hydroxide, aluminum phosphate, and
aluminum salt adjuvants. In contrast to
aluminum phosphate, which has a plate-like
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Concepts to Formulation Development

The Developability Classification System: Application of Biopharmaceutics

Dr.Balagani Pavan Kumar, Mrs.P K Devi Bala, Mrs P Madhavi ,Mrs M Sindhuri , Mrs.S K Lathifa

ABSTRACT: A revised classification system for oral drugs was developed
using the biophar- maceutics classification systemn (BCS) as a starting point.
The revised system is designed to havea greater focus on drug developability.
Intestinal solubility, the compensatory nature of solubility and permeability in
the small intestine and an estimate of the particle size needed to overcome
dissolution rate limited absorption were all considered in the revised system.
The system was then validated by comparison with literature on the in vivo
performance of a number of test compounds, Observations on the test
compounds were consistent with the revised classification, termed the
developability classification system (DCS), showing it to be of greater value in
predicting what factors are critical to {n vive performance than the widely

used BCS.

INTRODUCTLON

Following its introduction in the 1990s, the
biopharmaceulics categorization system (BCS)
had a significant impact on the creation of oral
dosage forms with instant release (IR). This
method replaced in vivo human trials with in
vitro data to prove bioequivalence of low risk
{BCS class 1) chemicals.One, two Furthermore,
the BCS provides a framework for considering
critical factors (dosage, solubility, permeability,
and dissolution rate) that may impact a drug's
efficacy in the body. Beyond identifving
biowaiver-friendly medications, these f{actors
likely also characterize the CQAs that affect in
vivo effectiveness. When thinking about quality
by design (QbD), it is very important to have a

good understanding of these when developing
oral pharmaceutical items.3 Because of the
heavy regulatory burden on the BCS, the
classification scheme rightfully treads carefully
when deciding which product properties, such
solubility and/or dissolution rate, are most
important for limiting oral absorption,
Considering that To prioritize patient safety, it is
vital t0  accurately categorize product
meodifications that cause changes to in vivo
performance rather than misclassify those that
do not. Permeability is a feature of the drug
molecule that is not expected to vary with
product and process changes, hence changes to
the
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the small intestine and an estimate of the particle size neededto overcome
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compounds were consistent with the revised classification, iermed the
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INTRODUCTION
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efficacy in the body. Beyond identifying
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likely also characterize the CQAs that affect in
vivo effectiveness. When thinking about quality
by design (QbD), it is very important to have &

good understanding of these when developing
oral pharmaceutical items.3 Because of the
heavy regulatory burden on the BCS, the
classification scheme rightfully treads carefully
when deciding which product properties, such
solubility and/or dissolution rate, are most
important for limiting oral absorption,
Considering that To prioritize patient safety, it is
vital to accurately categorize  product
modifications that cause changes to in vivo
performance rather than misclassify those that
do not. Permeability is a feature of the drug
molecule that is not expected to vary with
product and process changes, hence changes to
the
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ABSTRACT: A revised classification system for oral drups was developed
using the biophar- maceutics classification system (BCS) as a starling point,
The revised system is designed to havea greater focus on drug developability.
Intestinal solubility, the compensatory nature of solubility and permeability in
the small intestine and an estimate of the particle size neededto overcome
dissolution rate limited absorption were all considered in the revised system.
The system was then velidated by compearison with literature on the in vivo
performance of a number of test compounds. Observations on the test
compounds were consistent with the revised classification, termed the
developability classification system (DCS), showing it to be of greater value in
predicting what factors are critical to fn wive performance than the widely

nzed BCS.

INTRODUCTION

Following its introduction in the 1990z, the
biopharmaceutics categorization system (BCS)
had a significant impact on the creation of oral
dosage forms with instant release (IR). This
method replaced in wvivo human trials with in
vitro data to prove bioequivalence of low risk
(BCS class I) chemicals.One, two Furthermore,
the BCE provides a framework for considering
critical factors (dosage, solubility, permeability,
and dissolution rate) that may impact a drug's
efficacy in the body. Beyond identifving
biowaiver-friendly medications, these factors
likely also characterize the CQAs that affect in
vivo effectiveness. When thinking about guality
by design (QbD), it is very important to have a

good understanding of these when developing
oral pharmeceutical items.3 Because of the
heavy regulatory burden on the BCS, the
clagsification scheme rightfully treads carefully
when deciding which product properties, such
solubility and/or dissolution rate, are most
important for limiting oral absorption.
Considering that To priontize patient safety, it is
wvital to  accuraiely  categorize  product
modifications that cause changes to in vivo
performance rather than misclassify those that
do not. Permeahility is a feature of the drug
molecule that is not expected to vary with

product and process changes, hence changes to
the
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Abstract

The article describes a set of pyridines annulated with functionalized 6-membered saturated rings, which are attractive
building blocks for the synthesis of diversified compound |ibrarles in medical chemistry. A certain array of compounds in-
cludes pyridines with condensed cyclohexane, plperidine and tetrahydropyran cycles containing keto-, amino-, carboxylic
graups, as well as fluorinated fragments, The synthesls of the competinds using the procedure previously developed by us
vig Cull;-catalyzed condensation of propergylamine with ketones was mesformed. The limbts of application of this reaction
were further expanded and determined In this work compared to our previous results, Condensed pyridines, which proved
problematic or impossible to obtain by this methad, were synthesized usinggther synthetic pathways. Thus, the study offers
& number of new buliding blocks for use in drug discovesy. i ¥
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B [ntroduction

Pyridines annulated to saturated cycles (PASCs}-are widely used in drug discovery. Among the
compounds containing this (ragment there are substances demenstrating anti-HIV [1], antire-
sarptive [2, 3], antibacterial [4] and antimipraine
[5] activity (Figure 1). “

Due to such a wide spectrum of the blologicsl activity demonstrated, chemists need convenientand
cost-effective methads for the synthesis of diverse functionalized PASCs in multigram and/oreven semi-
industrial scales. In this research, wedemaenstrate our strategy for solving this prob-lem and propose
a synthetic strategy for preduc- ing a set of bicyclic building blocks containing py- ridine and an
annelated saturated core with va- rious substituents and functional groups. Accord- ing to the
development of “magic methyl” and "ma- gic flwerine” concepts, along with classical func- tions, we
included compounds bearing metlyl- methylene (2), dimethylmethylene (3) and difiuc-romethylene [4)
moieties in our short-list. Isome- ric conformationally restricted ketones 6a-d, car- boxylic acids 7a-d,
PASCs with exocyclic aminefunction Ba-d and those featuring endocyclic one9a-d were also treated as
utility building blocksformodern combinatorial chemistry and drug dis-covery (Figure 2).

Reported approaches towards pyridines annu-lated with 6~membered saturated cycles Include;

(A) the partial reduction of the corresponding

aromatic compounds, (B) the senstruction of the saturated 6-membered ring and [C] the construe-
tion of the pyridine ring, Viable routes to imple- ment the approaches are illustrated by a retro-
synthetle analysis of compound 9¢ (Figure 3).

Approach C can also be {llustrated by the in- termolecular Diels-Alder reaction with an inver- se
electron demand [6], intermolecular oxidative cyclization [7, 8] or [4+2]-cyclization, Examples of
[4+2]-cyclization include reactions catalyzed by gold [9] and ruthenium [10-13]. Recently, our
research group proposed a simple and scalable method via the condensation catalyzed by avail- able
and cheap CuCl, [14] (Figure 4). Thanks to our research, this approach has become cost- effective
and, along with good scalability and di- versity, very promising for obtaining such com- pounds.

In this light, we aimed to extend and deter- mine the scope of the method and perform the
synthesis of the set of diverse PASCs, In addi-tion, in some cases of the meﬂ?\:d] we proposed other
approaches for the synthesis of the target molecules. A
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Abstract

The artlcle describes a set of pyridines annulsted with functionalized 6-membered saturated rings, which are attractive
bullding blocks for the synthesis of diversified compound [lbrarles in medical chemistry, A certain array of compounds In-
cludes pyridines with condensed cyclohexane, piperidine and tetrahydropyran cveles containing keto-, amino-, carboxylle
groups, es well as fluorinated fragments, The synthesls of the compeunds using the procedure previously developed by us
vig CuCly~catalyzed candensation of propargylamine with ketones was performed. The limits of appllcation of this reaction
were further expanded 2nd determined in this work compared to our premious results. Condensed pyridines, which proved
problematic or impossible to obtain by this method, were synthesized usinggthiss synthetic pathways, Thus, the study offers
2 number of new building blocks for use In drug discovers. : il
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& [ntroduction

Pyridines annulated to saturated cycles (PASCs)-are widely used in drug discovery. Among the
compounds containing this fragment there are substances demwnstrating anti-HIV [1], antire-
sarptive [2, 3], andbacterial [4] and antimigradmwe
[5] activity (Figure 1). .

Due to such a wide spectrum-ef the biological activity demonstrated, chemists need convenientand
cost-effective methods for the synthesis of diverse functionalized PASCs in multigram and/oreven semi-
industrial scales. In this research, wedamunstrate our strategy for solving this prob-lem and propose
a synthetic strategy for produc- ing a set of bicyclic building blocks containing py- ridine and an
annelated saturated core with va- riows substituents and functional groups. Accord- ing to the
development of “magic methy™ and "ma- gic Huerine” concepts, along with classical func- tions, we
included compounds bearing metigyl- methylene (23, dimethyimethylene (3) and difluo-romethylene (4)
moieties in our short-list, Isome-ric conformationally restricted ketones 6a-d, car- boxylic acids 7a-d,
PASCs with exocyclicaminefunction Ba~d and those featuring endocyclic one9a-d were also treated as
utility building blocksfermodern combimatorial chemistry and drug dis-covery (Figure 2).

Reported approachestowards pyridines annu-lated with 6-membered saturated cycles include:

[A) the partlal reduction of the corresponding

aromatic compounds, (B) the censtruction of the saturated 6-membered ring and (C) the construc-
tion of the pyridine ring. Viable routes to imple~ ment the approaches are illustrated by a retro-
synthetic analysis of compound 9¢ (Figure 3).

Approach C can also be illustrated by the in- termolecular Diels-Alder reaction with an inver- se
electron demand [6], intermolecular oxidative cyclization [7, 8] or [4+2]-cyclization, Examples of
[4+Z]-cyclization include reactions catalyzed by gold [9] and ruthenium [10-13]. Recently, our
research group proposed a simple and scalable method vig the condensation catalyzed by avail- able
and cheap CuCl, [14] (Figure 4), Thanks to our research, this approach has become cost- effective
and, along with good scalability and di- versity, very promising for obtaining such com- pounds.

In this light, we almed to extend and deter- mine the scope of the method and perform the
synthesis of the set of diverse PASCs, In addi-tion, In some cases of the method, we proposed other
approaches for the synthesis of the target molecules. A
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Abstract

The article describes a sat of pyridines annulated with functionalized 6-membered saturated rings, which are attractive
building blacks for the synthesis of diversified compound libraries in medical chemistry. & certain array of compounds in-
cludes pyridines with condensed cyclohexane, piperidine and tetrahydropyran cycles containing keto-, amino-, carboxylic
groups, as well 25 fluorinated fragments. The synthesls of the compaunds using the procedure previously developed by us
vig CuCly-catalyzed condensation of propargylamine with ketones was performed. The limits of application of this reaction
were further expanded and determined in this work compared to our pravious rasults. Condensed pyridines, which proved
problematic or [mpaossible to obtain by this method, were synthesized using other synthetic pathways. Thus, the study offers
a number of new building blocks for use in drug discovery.

Keywords: organic synthesis; heterocyclic compounds; pyridines; building blocks; arganofluarings; "magic methyl™: scaffald
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® Introduction

Pyridines annulated to saturarted cycles [PASCs) are widely used in drug discovery. Among the
compounds containing this fragment there are substances demonstrating anti-HIV [1], antire-
sorptive [2; 3], antibacterial [4] and antimigraine
|5] activity (Figure 1).

Due to such a wide spectrum of the biclogical activity demonstrated, chemists need convenientand
cost-effective methods for the synthesis of diverse functionalized PASCs in multigram and foreven semi-
industrial scales. In this research, wedemonstrate our strategy for solving this prob-lem and propose
a synthetic strategy for produc- ing a set of bicyclic building blocks containing py- ridine and an
annelated saturated core with va- rious substituents and functional groups. Accord- ing to the
development of "magic methyl” and "ma- gic fluorine” concepts; along with classical func- tions;, we
included compounds bearing methyl- methylene (2], dimethylmethylene (3] and diflue-romethylene [4)
maieties in our shart-list. lsome-ric comformationally restricted ketones 6a-d, car- boxylic acids 7a-d,
PASCs with exocyclic aminefunction Ba-d and those featuring endocyclic one9a-d were also treated as
utility building blocksfor modern combinatorial chemistry and drug dis-covery (Figure 2.

Reported approaches towards pyridines annu-lated with 6-membered saturated cycles include:

(A) the partial reduction of the corresponding

aromatic compounds, (B] the construction of the saturated é-memberad ring and (C) the construc-
tion of the pyridine ring. Viable routes to imple- ment the approaches are illustrated by a retro-
synthetic analysis of compound 9¢ [Figure 3).

Approach € can also be {llustrated by the in- termolecular Diels-Alder reaction with an inver- se
electron demand [6], intermolecular oxidative cyclization [7, 8] or [4+2]-cyclization. Examples of
[442]-cyclization include reactions catalyzed by gold [9] and ruthenium [10-13]. Recently, our
research group proposed a simple and scalable method via the condensation catalyzed by avail- able
and cheap CuCl; [14] (Figure 4). Thanks to our research, this approach has become cost- effective
and, along with good scalability and di- versity, very promising for obtaining such com- pounds.

In this light, we aimed to extend and deter- mine the scope of the method and perform the
synthesis of the set of diverse PASCs. In addi-tion, In some cases of the mTthuﬁ. we propesed other
approaches for the synthesis of the target molecules. .I
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Abstract

The artlcle describes a sel of pyridines annulated with functionallzed 6-membered saturated rings, which are attractive
building blocks for the synthesis of diversified compound libraries In medical chemistry. A certain array of compounds In-
cludes pyridines with condensed cyclohexane, piperidine and tetrahydropyran cycles contalning keto-, amino-, carboxylic
groups, as well as fluorinated fragments. The synthesls of the compeunds using the procedure previously developed by us
vig CuCly-catalyzed condensation of propargylamine with ketones was pesformed. The [imits of application of this reaction
were further expanded and determined In this work compared to our previous results. Condensed pyridines, which proved
probiematic orimpossible to obtaln by this method, were synthesized using other synthetic pathways. Thus, the study offers
anumber of new building blocke for use tn drug discovery. - :
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H |ntroduction

Pyridines annulated to saturated cycles (PASCs] are widely used in drug discovery. Among the
compounds containing this fragment there are substances dememstrating anti-HIV [1], antire-
sorptive [2, 3], antibacterial [4] amd antimigraine
[5] activity (Figure 1). i -

Due to such a wide spectrum of the biological activity demenstrared, chemists nsed convenientand
cost-effective methods for the synthesis of diverse finctionaltzed PASCs in multigram and/oreven semi-
industrial scales. In this research, wedenvanstrate our strategy for solving this prob-lem and propose
a synthetic strategy for produc- ing a st of bicyclic building blocks containing py- ridine and an
annelated saturated core with va- riows substituents and functional groups. Accord- ing to the
development of "maglc methyl” and “ma- gic fluerine” concepts, along with classical func- tons, we
included compounds bearing metlspl- methylene (23, dimethylmethylene (3) and difluo- romethylene (4)
moieties in our shart-list. Isome-ric conformationally restricted ketones 6a-d, car- boxylic acids 7a-d,
PASCs with exocyelic aminefunction 8a~d and those featuring endocyclic one9a~d were also treated as
utility building blocksfarmodern comblnatorial chemistry and drug dis-covery (Figure 2].

Reported approaches towards pyridings annu-lated with 6-membered saturated cycles (nclude:

(A) the partial reduction of the corresponding

aromatic compounds, (B) the eenstruction of the saturated 6-membered ring and (C) the construc-
tion of the pyridine ring Viable routes to imple- ment the approaches are illustrated by a retro-
synthetle analysis of compound 9¢ (Figure 3).

Approach C can also be illustrated by the in- termelecular Diels-Alder reaction with an inver- se
electron demand [6], intermolecular oxidative cyclization [7, 8] or [4+2]-cyclization, Examples of
[4+2]-cyclization include reactions catalyzed by gold [9] and ruthenium [10-13]. Recently, our
research group proposed a simple and scalable method via the condensation catalyzed by avail- able
and cheap CuCl, [14] (Figure 4). Thanks to our ressarch, this approach has become cost- effective
and, along with good scalability and di- versity, very promising for obtaining such com- pounds.

In this light, we aimed to extend and deter- mine the scope of the method and perform the
synthesis of the set of diverse PASCs. In addi-tion, in some cases of the method, we proposed other
approaches for the synthesis of the target molecules. [
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Abstract

The article describes a set of pyridines annulated with funcifonalized 6-membered saturatad rings, which are attractive
building blocks for the synthesls of diversified compound librarles In medical chemistry. 4 certaln array of compounds In-
cludes pyridines with condensed cyclohexane, piperidine and tetrahydropyran cycles containing keto-, aminc-, carbowyiic
groups, as wall as fluorinated fragments. The synthesis of the compannds using the procedure previously developad by us
vio CuCl;-catalyzed condensation of prepargylamine with ketones was performed. The [Imits of application of this reaction
were further expanded and determined In this work compared to our presisus results, Condensed pyridines, which proved
problematic or impossible to obtaln by this method, were synthesized usingothies synthetic pathways. Thus, the study offers
a number of new building blocks for use in drug discovery. =S

Keywords: organic synthesls; heterocyclic compounds; pyridines; bullding Blocksorgancfluarines; “magic methyl”; scaffald
hopping

® Introduction

Pyridines annulated to saturated cycles (PASCs) are widely used in drug discovery. Among the
compounds containing this fragment there are substances demenstrating anti-HIV [1], antire-
sorptive [2, 3], antibactertal [4] awd antimigraine
[5] activity (Figure 1). [ -

Due to such a wide spectrum of the biological activity demunstrated, chemists need convenientand
cost-effective methods for the synthesis of diverse functicnalized PASCs in multigram and/oreven semi-
industrial scales. In this pesearch, wedemenstrate our strategy for solving this prob-lem and propose
- a synthetic strategy for preduc- Ing a set of bicyclic building blacks containing py- ridine and an
annelated saturated core with va- rious substituents and functional groups. Accord- ing to the
development ef "magic methyl” and “ma- gic Puwrine” concepts, along with classical func- tlons, we
included compaunds bearing methyl- methylene (2), dimethylmethylene (3) and difluo-romethylene (4)
moieties in our shart-list. Isome- riv conformationally restricted ketones 6a-d, car- boxylic acids 7a-d,
PASCs with exocyclicaminefunction Ba=d and those featuring endocyclic one9a-d were also treated as
utility building blocksfermodern combinatorial chemistry and drug dis-covery (Figure 2).

Reported approaches towards pyridines annu-lated with 6-membersd saturated gycles include:

{A) the partial reduction of the corresponding

aromatic compounds, (B} the construction of the saturated 6-membered ring and (C) the construc-
tion of the pyridine ring. Viable routes to imple- ment the approaches are fllustrated by a retro-
synthetic analysis of compound 9c (Figure 3).

Approach C can also be llustrated by the in- termolecular Diels-Alder reaction with an inver- se
electron demand [6], intermolecular oxidative cyclization [7, 8] or [4+2]-cyclization. Examples of
[4+2]-cyclization include reactions catalyzed by gold [9] and ruthenium [10-13]. Recently, our
research group proposed a simple and scalable method vig the condensation catalyzed by avail- able
and cheap CuCl, [14] (Figure 4), Thanks to our research, this approach has become cost- effective
and, along with good scalabllity and di- versity, very promising for obtaining such com- pounds.

In this light, we aimed to extend and deter- mine the scope of the method and perform the
synthesis of the set of diverse PASCs. In addi-tion, in some cases of the imethod, we proposed other

approaches for the synthesis of the target molecules. ! { ;
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Ahstract:

Various studies have revealed varving ouicomes regarding the safiety and effiectiveness of
apremilast in comparison to methotrexate. Therefore, muare research imfo the function of
Apremilast in palmoplantar psoriasis is required.Patients with poderate to severe palmoplantar
psoriasis were the subjects of a ramdomized, prospective, parallel-group, open-label trial. For 16
weeks, they were randomly assigned to either the methotrexate gromp (n = 19) or the apremilast
group (n = 22). Reduced scores on the modified palmoplemtar psoriasis severity index
(mPPPASI) from week 0 10 week 16 served as the primary effectiveness metric. Additional
metrics included the percentage of patiests who achieved a-Static Physician Global Asscssment
score of 0 (clear) mr 1 ¢almost clear), the percentage of patients who achieved mPPPASITS (75%
reduction in mPPPASI seore) by the end of 16 weeks, and the proportion of patients who
demonstrated a dermatoiogy life quality mdex decline of at least Sapoints from the beginning. At
16 weeks, there was no statistically significant difference between the two groups in terms of m-
PPPASI scuse drop, however there was a significant decline from week 0 to week 16 within the
group. The seeondary efficacy mogsures had identical outcomes, Out of the twenty-four adverse
events documented im the methotrexate group, three individuals had abnormal liver function
tests. Out of the 19 adwerse events documented in the apremilast group, 2 patients had an
infection of the upper respiratory tract.In the treatment of moderate to severe palmoplantar
psoriasis, apremilast is just as effective as methotrexate, but it is more tolerable. Static Physician
Global Assessment, Dermatology Life Quality Index, Palmoplantar Psoriasis, Palmoplantar
Psoriasis Area and Severity Index, Apremilast

It is more likely for psoriasis to appear before the age of 30, The high expense of therapy and the
significant psychological and social effects of psoriasis have a negative effect on sufferers'
quality of life (QOL).[2]

Secalp, face, intertrigonous, genital, palmoplantar, and nail psoriasis are the many types of
psoriasis that may be found. Patients with palmoplantar psoriasis have more limited mobility and
fewer self-care options, and they also have varying responses to ﬂme:licines,the thirdTopical
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Abstract:

Various studies have revealed varying -outcomes regarding the safety and cffectiveness of
apremilast in comparison to methotrexate. Therefore; mue research imto the function of
Apremilast in palmoplantar psoriasis is required Patients with moderate to severe palmoplantar
psoriasis were the subjects of a ramdomized, prospective, parallel-group, open-label trial. For 16
weeks, they were randomly assigned to either the methotrexate graup (n = 19) or the apremilast
group (n = 22). Redused scores on the modified palmoplantar psoriasis severity index
(mPPPAST) from week 0 1o week 16 served as the primary effectiveness metric. Additional
metrics included the percentage of patients who achieved a Static Physician Global Assessment
score of 0 (clear) ur | falmost clear), the percentage of patients who achieved mPPPASITS (75%
reduction in mPPPASI svore) by the end of 16 wecks, and the proportion of patients who
demonstrated a dermatolegy life quality mdex decline of at least Spoints from the beginning. At
16 weeks, there was no statistically significant difference between the two groups in terms of m-
PPPASI scere drop, however there was a significant decline from week 0 to week 16 within the
group. The secondary efficacy measures had identical outcomes. Out of the twenty-four adverse
events documented i the methotrexate group, three individuals had abnormal liver function
tests. Out of the 19 adwerse events documented in the apremilast group, 2 patients had an
infection of the upper respiratory tractIn the treatment of moderate to severe palmoplantar
psoriasis, apremilast is just as effective as methotrexate, but it is more tolerable, Static Physician
Global Assessment, Dermatology Life Quality Index, Palmoplantar Psoriasis, Palmoplantar
Psoriasis Area and Severity Index, Apremilast

It is more likely for psoriasis to appear before the age of 30. The high expense of therapy and the
significant psychological and social effects of psoriasis have a negative effect on sufferers’
quality of life (QOL).[2]

Scalp, face, intertrigonous, genital, palmoplantar, and nail psoriasis are the many types of
psoriasis that may be found, Patients with palmoplantar psoriasis have more limited mobility and
fewer self-care options, and they also have varying re:sp@naegﬂm medicines.the thirdTopical

I
. \ T
S Y ‘ A 5"‘"‘“:_)_ "
\r_\ EFF;MM l;ﬂ;JGﬂ'NI'Pm,fAry KUMAR
= ) A i, Ph, FIG, FBas FAGE. Flcg "
SULLURPET )2 PROFESSOR & PRINCIPAL "

GOKULA KRISHNA CoLL

EGEG
SULLURPET, TiRUBA. O F PHARMACY

T 0% AP - 524121



IS5N 2277-2685

lIPSL/April. 2021/ Vol-11/Isste-2/1-11

Mrs T Swathi et, al International lournal of Pharmacetical Sclences Letters

A randomised, parallel, open-label clinical study comparing the
effectiveness and safety of apremilast with methotrexate in
individuals with moderate to severe palmoplantar psoriasis.

Mrs T Swathi , Mr. T Nagendra Kumar, Mr.M R Pavan Kumar,Mrs, Y R Anitha,Mrs.P Sukanya
Department of Pharmacology
Email ID: swathibhaskarthumma25@gmail.com,Maobile no:94946400035

GOKULA KRISHNA COLLEGEOF PHARMACY

Abstract:

Various studies have revealed varying owtcomes regarding the safety and effectivencss of
apremilast in comparison to methotrexate. Therefore; miove rescarch into the function of
Apremilast in palmoplantar psoriasis is requived.Patients with mederate 1o severe palmoplantar
psoriasis were the subjects of a randemized, prospective, parallel-group, open-label trial. For 16
weeks, they were randomly assigned to eiflier the methotrexate group (n = 19) or the apremilast
group (o = 22). Redueed scores on the modified palmoplatar psoriasis severity index
(mPPPASI) from week 0 w0 week 16 served as the primary effectiveness metric, Additional
metrics included lie percentage of patients who achieved a Static Physician Global Assessment
score of 0 (clear) or | (almost clear), the percentage of patients who achieved mPPPASITS (75%
reduction in mPPPASI score) by the end of 16 weeks, and the proportion of patients who
demonsizated a dermatolagy life quality mdex decline of at least S&points from the beginning At
16 weeks, there was no statistically significant difference between the two groups in terms of m-
PPPASI scete drop, however there was a significant decline from week 0 to week 16 within the
group. The secondary efficacy measures had identical outcomes. Qut of the twenty-four adverse
events documented im the methotrexate group, three individuals had abnormal liver function
tests. Out of the 19 adwerse events documented in the apremilast group, 2 patients had an
infection of the upper respiratory tract.In the treatment of moderate to severe palmoplantar
psoriasis, apremilast is just as effective as methotrexate, but it is more tolerable.Static Physician
Global Assessment, Dermatology Life Quality Index, Palmoplantar Psoriasis, Palmoplantar
Psoriasis Area and Severity Index, Apremilast

It is more likely for psoriasis to appear before the age of 30. The high expense of therapy and the
significant psychological and social effects of psoriasis have a negative effect on sufferers'
quality of life (QOL).[2]

Scalp, face, intertrigonous, genital, palmoplantar, and nail psoriasis are the many types of
psoriasis that may be found. Patients with palmoplantar psoriasis have more limited mobility and
fewer self-care options, and they also have varying responses to medicines.the thirdTopical
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Abstract: -

Various studies have revealed varying eutcomes regarding the safety and effectiveness of
apremilast in comparison to methotrexate, Therefare, -miose. research imto the function of
Apremilast in palmoplantar psotiasis is required.Patients with moderaie to severe palmoplantar
psoriasis were the subjects of & randemized, prospective, parallel-group, open-label trial. For 16
weeks, they were randomly assigned to eitlier the methotrexate guoup (n = 19) or the apremilast
group (n = 22). Redueed scorss on the modified palmoplantar psoriasis severity index
(mPPPAST) from week 0 to week 16 served as the primary cffectiveness mefric. Additional
metrics included the percentage of patients who achieved z Static Physician Global Assessment
score of 0 (clear) or 1 (almost clear), the percentage of patients who achieved mPPPASITS (75%
reduction in mPPPASI score) by the end of 16 weeks, and the proportion of patients who
demonstrated a dermatology life quality mdex decline of at least Sapoints from the beginning At
16 weeks, there was no statistically significant difference between the two groups in terms of m-
PPPASI scare drop, however thers was a significant decline from week 0 to week 16 within the
group. The seeondary efficacy measures had identical outcomes. Qut of the twenty-four adverse
events documented in the methotrexate group, three individuals had abnormal liver function
tests, Out of the 19 adverse evemts documented in the apremilast group, 2 patients had an
infeetion of the upper respiratory tract.In the treatment of moderate to severe palmoplantar
psoriasis, apremilast is just as effective as methotrexate, but it is more tolerable.Static Physician
Global Assessment, Dermatology Life Quality Index, Palmoplantar Psoriasis, Palmoplantar
Psoriasis Area and Severity Index, Apremilast

It is more likely for psoriasis to appear before the age of 30. The high expense of therapy and the
significant psychological and social effects of psoriasis have a negative effect on sufferers'
quality of lifs (QOL).[2]

Scalp, face, intertrigonous, genital, palmoplantar, and nail psoriasis are the many types of
psoriasis that may be found, Patients with palmoplantar psoriasis have more limited mobility and
fewer self-care options, and they also have varying responses th medicines.the thirdTopical
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Abstract:

Various studies have revealed varying outcomes regarding the safety and effectiveness of
apremilast in comparison to methotrexate. Therefore, more research into the function of
Apremilast in palmoplantar psoriasis is required. Patients with moderate to severe palmoplantar
psoriasis were the subjects of a randoimzed, prospective, parallel-group. open-label trial, For 16
weeks, they were randomly assigned to either the methotrexate group (n = 19) or the apremilast
group (n = 22). Reduced scores on the modified palmoplantar psoriasis severity index
(mPPPASIT) from week 0 to week 16 served as the primary effectiveness metric, Additional
metrics included the percentage of patients who achieved a Static Physician Global Assessment
score of 0 (clear) or 1 (almost clear), the percentage of patients who achieved mPPPASITS (75%
reduction in mPPPASI score) by the end of 16 weeks, and the proportion of patients who
demonstrated a dermatolegy life quality index decline of at least Sapoints from the beginning At
16 weeks, there was no statistically significant difference between the two groups in terms of m-
PPPASI score drop, however there was a significant decline from week 0 to week 16 within the
group. The secondary efficacy measures had identical outcomes. Out of the twenty-four adverse
events documented in the methotrexate group, three individuals had abnormal liver function
tests. Out of the 19 adverse events documented in the apremilast group, 2 patients had an
infection of the upper respiratory tract.In the treatment of moderate to severe palmoplantar
psoriasis, apremilast is just as effective as methotrexate, but it is more tolerable.Static Physician
Global Assessment, Dermatology Life Quality Index, Palmoplantar Psoriasis, Palmoplantar
Psariasis Area and Severity Index, Apremilast

It is more likely for psoriasis to appear before the age of 30. The high expense of therapy and the
significant psychological and social effects of psoriasis have a negative effect on sufferers'
quality of life (QOL).[2]

Scalp, face, intertrigonous, genital, palmoplantar, and nail psoriasis are the many types of
psoriasis that may be found. Patients with palmoplantar psoriasis hayve more limited mobility and
fewer self-care options, and they also have varying responses f; medicines.the thirdTopical
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Focus on Proteins Involved in Drug Disposition
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Absiract

Research on the physiology of intestinal cells and drug transport often makes use of Caco-2 cells.
In this study, the total protein technique was used to quantify the global proteome of filter-grown
Caco-2 cells. The results were compared with proteomes from the human colon and jejunum.
There were a total of 8096 proteins found. Thorough examination of proteins that characterize
enterocyte development, such as adherens and tight junctions, integrins, and brush-border
hydrolases, provided almost exhaustive coverage of the anticipated proteins, Oul of the 327
proteins thal were found, 112 were solute carriers and 20 were ATP-binding cassette
transporters; these proteins were involved in absorption, distribution, metabolism, and excretion.
The levels of OATP2ZB1 were sixteen times more in Caco-2 cells compared to jejunum. At
clinically relevant intestine concentrations, OATP2B1 accounted for 60%-70% of the uptake
kinetics of pitavastatin, an OATP2BI1 substrate, in Caco-2 monolayers. We aimed to understand
how this discrepancy affected in vitro-in vivo extrapoletions, Together, pitavastatin kinetics and
transporler concentrations were used to simulate the role of active transport and membrane
penetration in the jejunum. Pitavastatin absorption in vivo is mostly mediated via transmembrane
diffusion, as shown by the much decreased transporter contribution (<5%) caused by the lower
OATP2BI1 expression in the jejunum. The first comprehensive measurement of the Caco-2
proteome produced in a filter has been presented here. To comectly interpret drug transport
pathways in the human gut, we also show that transporter expression levels are very important,
The American Pharmacists Association® owns the copyright for the year 2016. This publication
is protected by copyright from Elsevier Ine.

Introduction
Borchardt and Wilson were the first to

The human colon carcinoma Caco-2 cell use Caco-2 cells to study active

line was originally iso- lated by Fogh et
al.' Zweibaum et al. introduced the use
of filter- grown Caco-2 monolayers for
studies of epithelial cell physiology and
reported on its spontaneous
differentiation to an enterocyte- like
phenotype,™ This paved the way for
scientists in the pharma- ceutical field
to apply this cell line for the study of
solute transport and absorption. *'

transport processes, including transport
of bile proteins, vitamins, amino acids,
and peptides.5,8-10 Since methods for
identifying or knocking off the target
transporter were just recently developed,
funclional studies dominated their
groundbreaking work and the subsequent
many investigations. Modern mass
spectrometry has made it feasible to map
the whole Caco-2 cell proteome.
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Abstract

Eesearch on the physiology of intestinal cells and drug transport often makes use of Caco-2 cells.
In this study, the total protein technique was used to quantify the global proteome of filter-grown
Caco-2 cells. The results were compared with proteomes from the human colon and jejunum,
There were a total of 8096 proteins found. Thorough examination of proteins that characterize
enterocyte development, such as adherens and tight junctions, integrins, and brush-border
hydrolases, provided almost exhsustive coverage of the anticipated proteins. Out of the 327
proteins that were found, 112 were solute carriers and 20 were ATP-binding cassette
transporters, these proteins were involved in absorption, distribution, metabolism, and excretion.
The levels of OATP2B1 were sixteen times more in Caco-2 cells compared to jejunum. At
clinically relevant intestine concentrations, OATPZB1 accounted for 60%-70% of the uptake
kinetics of pitavastatin, an OATP2B1 substrate, in Caco-2 monolayers. We aimed to understand
how this discrepancy affected in vitro-in vivo extrapolations. Together, pitavastatin kinetics and
transporter concentrations were used to simulate the role of active transport and membrane
penetration in the jejunum. Pitavastatin absorption in vivo is mostly mediated via transmembrane
diffusion, as shown by the much decreased transporter contribution (<5%) caused by the lower
OATP2B]1 expression in the jejunum. The frst comprehensive measurement of the Caco-2
proteome produced in & filter has been presented here. To correctly interpret drug transport
pathways in the human gut, we also show that transporter expression levels are very important,
The American Pharmacists Association® owns the copyright for the year 2016. This publication
is protected by copyright from Elsevier Inc.
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Borchardt and Wilson were the first to
The human colon carcinoma Caco-2 cell use Caco-2 cells to study active
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the whole Caco-2 cell protecine.
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Abstract

Research on the physiology of intestinal cells and drug transport often makes use of Caco-2 cells.
In this study, the total protein technique was used to quantify the global proteome of filter-grown
Caco-2 cells, The results were compared with proteomes from the human colon and jejunum,
There were a total of 8096 proteins found. Thorough examination of proteins that characterize
enterocyte development, such as adherens and tight junctions, integrins, and brush-border
hydrolases, provided almost exhaustive coverage of the anticipated proteins. Qut of the 327
proteins that were found, 112 were solute carriers and 20 were ATP-binding cassette
transporters; these proteins were involved in absorption, distribution, metabelism, and excretion.
The levels of OATP2B1 were sixteen times more in Caco-2 cells compared to jejunum. At
clinically relevant intestine concentrations, OATP2B1 accounted for 60%-70% of the uptake
kinetics of pitavastatin, an OATP2B]1 substrate, in Caco-2 monolayers. We aimed to understand
how this discrepancy affected in vitro-in vivo extrapolations, Together, pitavastatin kinetics and
transporter concentrations were used to simulate the role of active transport and membrane
penetration in the jejunum. Pitavastatin absorption in vivo i3 mostly mediated via transmembrane
diffusion, as shown by the much decreased transporter contribution (<5%) caused by the lower
OATP2B] expression in the jejunum. The first comprehensive measurement of the Caco-2
proteome produced in a filter has been presented here. To correctly interpret drug transport
pathways in the human gut, we also show that transporter expression levels are very important,
The American Pharmacisis Association® owns the copyright for the year 2016. This publication
is protected by copyright from Elsevier Inc.
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reported on its spontaneous transporter were just recently developed,
differentiation to an enterocyte- like functional studies dominated their
phenotype.™ This paved the way for groundbreaking work and the subsequent
scientists in the pharma- ceutical field many investigations. Modern mass
to apply this cell line for the study of spectrometry has made it feasible to map
solute transport and absorption. *’ the whole Caco-2 cell proteome.
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Research on the physiology of intestinal cells and drug trensport often makes use of Caco-2 cells.
In this study, the total protein technique was used to quantify the global proteome of filter-grown
Caco-2 cells, The results were compared with proteomes from the human colon and jejunum.
There were a total of 8096 proteins found. Thorough examination of proteins that characterize
enterocyte development, such as adherens and tight junctions, integrins, and brush-border
hydrolases, provided almost exhaustive coverage of the anticipated proteins, Out of the 327
proteins that were found, 112 were solute carriers and 20 were ATP-binding cassette
transporters; these proteins were involved in absorption, distribution, metabolism, and excretion,
The levels of DATP2B! were sixtecn times more in Caco-2 cells compared to jejunum, At
clinically relevant intestine concentrations, OATP2BI1 accounted for 60%-70% of the uptake
kinetics of pitavastatin, an OATP2B] substrate, in Caco-2 monolayers. We aimed to understand
how this discrepancy affected in vitro-in vivo extrapolations. Together, pitavastatin kinetics and
transporter concentrations were used to simulate the role of active transport and membrane
penetration in the jejunum. Pitavastatin absorption in vivo is mostly mediated via transmembrane
diffusion, as shown by the much decreased transporter contribution (<5%) caused by the lower
OATP2B] expression in the jejunum. The first comprehensive measurement of the Caco-2
proteome produced in a filter has been presented here. To correctly interpret drug transport
pathways in the human gut, we also show that transporter expression levels are very important,
The American Pharmacists Association® owns the copyright for the year 2016. This publication
is protected by copyright from Elsevier Inc.
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Borchardt and Wilson were the first to
The human colon carcinoma Caco-2 cell use Caco-2 cells to study active

line was originally iso- lated by Fogh et
al.' Zweibaum et al. introduced the use
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studies of epithelial cell physiology and
reported on its spontaneous
differentiation to an enterocyte- like
phenotype.™ This paved the way for
scientists in the pharma- ceutical field
to apply this cell line for the study of
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transport processes, including transport
of bile proteins, vitamins, amino acids,
and peptides.5,8-10 Since methods for
identifying or knocking off the target
transporter were just recently developed,
functional studies dominated their
groundbreaking work and the subsequent
many investigations. Modern mass
spectrometry has made it feasible to map
the whole Caco-2 cell proteome.
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Abstract

Research on the physiology of intestinal cells and drug transport often makes use of Caco-2 cells.
In this study, the total protein technique was used to quantify the global proteome of filter-grown
Caco-2 cells, The results were compared with proteomes from the human colon and jejunum.
There were a total of 8096 proteins found. Thorough examination of proteins that characterize
enterocyte development, such as adherens and tight junctions, integrins, and brush-border
hydrolases, provided almost exhaustive coverage of the anticipated proteins. Qut of the 327
proteins that were found, 112 were solute carriers and 20 were ATP-binding cassstte
transporters; these protéins were involved in absorption, distribution, metabolism, and excretion,
The levels of DATP2B1 were sixteen times more in Caco-2 cells compared to jejunum. At
clinically relevant intestine concentrations, OATP2ZB1 accounted for 60%-70% of the uptake
kinetics of pitavastatin, an OATP2B] substrate, in Caco-2 monolayers. We aimed to understand
how this discrepancy affected in vitro-in vivo extrapolations. Together, pitavastatin kinetics and
transporter concentrations were used to simulate the role of active transport and membrane
penctration in the jejunum. Pitavastatin absorption in vivo is mostly mediated via transmembrane
diffusion, as shown by the much decreased transporter contribution (<5%) caused by the lower
OATP2B] expression in the jejunum. The first comprehensive measurement of the Caco-2
proteome produced in & filter has been presented here. To correctly interpret drug transport
pathways in the human gut, we also show that transporter expression levels are very important,
The American Pharmacists Association® owns the copyright for the year 2016. This publication
is protected by copyright from Elsevier Inc.

Introduction

Borchardt and Wilson were the first to
The human colon carcinoma Caco-2 cell use Caco-2 cells fo study active

line was originally iso- lated by Fogh et
al.! Zweibaum et al. introduced the use
of filter- grown Caco-2 monolayers for
studies of epithelial cell physiology and
reported on its spontaneous
differentiation to an enterocyte- like
phenotype.™ This paved the way for
scientists in the pharma- ceutical field
to apply this cell line for the study of
solute transport and absorption. *7

fransport processes, including transport
of bile proteins, vitamins, amino acids,
and peptides 6,8-10 Since methods for
identifying or knocking off the target
transporter were just recently developed,
functional studies dominated their
groundbreaking work and the subsequent
many investigations, Modemm mass
spectrometry has made it feasible to map
the whole Caco-2 cell proteome.
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Highly Accurate and Reliable RP-HPLC Approach for the
Measurement of Valethamate Bromide in Pharmaceutical

Compounds
Mrs S Usha Rani,Dr.M.Soujanya,Ms.B Silpa,Mr.N Praveen Kumar,Mrs.M.Sindhuri

ABSTRACT

The developed and confirmed RP-HPLC techmique for the measurement of Valethamate bromide in
pharmaceutical formulation is presented in this paper. The method is simple, reliable, sensitive, and robust,
The mobile phase was composed of acetonitrile and water in a ratio of 20:80 % v/v, The chromatographic
system included LC 2010¢HT, Luna HPLC analytical C18 100 A®, 250 X 4.6 mm, 5 pm columns. At 200
nm, 8 PDA detector was used for detection. The half-life of valethamate bromide was 4.62 minutes. In the
5-30 pg/ml range, the method demonsirates a linear response (r2=0.9975).L0OQ was (.68 pg/ml and LOD
was 0.22 pg/ml, Following the requirements laid forth by ICH Q2 (R1), the method was verified. Linearity,
precision, specificity, accuracy, and robustness were the parameters that were validated. There was less
than a 2% RED for all of the metrics. The method's accuracy ranged from 99.67 to 100.66% after the
typical addition of the medication, A rescarch was conducted to asscss robustness using a 23-1 factorial
design. The described approach may be used to determine the concentration of Valethamate bromide in
pharmaceulical formularions.

Keywords: Fectorial Design, Validation: RP-HPLC: ICH guidefine; Valethamate bromide (VLB)

INTRODUCTION

HPTLCS technique in the literature. This

N, N-Diethyl-N-methyl-2-(3-methyl-I-oxo- research used a complete factorial design to

ﬁ'ph‘_’:i}'lp‘“,"'f"l}m “?1 , lerhanaminiui]qrn conduct a robusiness analysis and validate
e o e FAoinbel -IMle o the established technigue according fo the
valethamate bromide (VLB) (Fig.1).An ICH Q2(R1) puideline, and it used RP-

antispasmodic medication called 1-3 VLB is
used to induce labor.4 Valethamate bromide
in medicinal dose form has only been
documented 1o be estimated using the

HPLC as an alternate analytical approach for
estimating valethamate bromide in both bulk
and phanmaceutical dose form.
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ABSTRACT

The developed and confirmed RP-HPLC technique for the measurement of Valethamate bromide in
pharmagsutical formulation is presented in this paper, The method is simple, refiable, sensitive, and robust.
The mobile phase was composed of acetonitrile and water in & ratio of 20:80 % v/v, The chromatographic
system included LC 2010cHT, Luna HPLC analytical C18 100 A% 250 X 4.6 mm, 5 um columns. At 200
nm, 8 PDVA detector was used for detection. The half-life of valethamate bromide was 4.62 minutes. In the
5-30 pg/ml range, the method demonstrates a lincer response (r2=0.9975).L0OQ was 0.68 up/ml and LOD
was .22 pg/ml. Following the requirements laid forth by ICH Q2 (R1), the method was verified. Linearity,
precision, specificity, accuracy, and robustness were the parameters that were validated, There was less
than a 2% RSD for gl of the metrics. The method's accursey ranged from 99.67 to 100.66% after the
typical addition of the medication. A rescarch was conducted to assess robustness using a 23-1 factorial
design. The described approach may be used to determine the concentration of Valethamate bromide in
phermaceutical formmlations.,

Weywords: Factorial Design; Validation; RP-HPLC; ICH guideling; Valethamate bromide (VLE)

INTRODUCTION

HPTLCS technique in the literature, This

N, N-Diethyl-N-methyl-2-(3-methyl-T-oxo- research used & complete factorial design to

il-ghﬁ}:iflpﬂ{iﬁ’llhﬁ ‘;fr"] ) lemanaminili{m conduct a robustness analysis and validate

e g o Wy O ] the established technique according to the
velethamate bromide (VLB) (Fig.1).An ICH Q2(R1) guideline, and it used RP-
antispasmodic medication called 1-3 VLB is HPLC es en alternate analytical approach for
used to induce labor.4 Valethamate bromide estimating valethamate bromide in both bulk
in medicinal dose form has only been and pharmaceutical dose form,
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ABSTRACT

The developed snd confirmed RP-HPLC technique for the measurement of Valethamate bromide in
pharmacentical formulation is presented in this paper. The method is simple, relizble, sensitive, and robust.
The mobile phase was composed of acetonitrile and water in a ratio of 20:80 % v/v. The chromatographic
system included LC 2010cHT, Luna HPLC analytical C18 100 A® 250 X 4.6 mm, 5 ym columns, At 200
nm, 8 PDA detecior was used for detection, The half-life of valethamate bromide was 4.62 minutes. In the
3-30 pg/ml rangs, the method demonstrates a linear response (12=0,9975).LOQ was 0,68 pg/mi and LOD
was 0.22 pgiml. Following the requirements laid forth by ICH Q2 (R1), the method was vertfied. Lincarity,
precisior, specificity, aceuracy, and robusiness were the parameters that were validated, There was less
than & 2% RSD for all of the metrica. The method's accuracy ranged from 99.67 to 100.66% after the
typical addition of the medication. A rescarch was conductad to assess robustness vsing a 23-1 factorial
design, The described approach may be used to determine the concentration of Valsthemate bromide in

pharmacentics]l formulations.

Keywords: Factorial Design; Validation; RP-HFLC; ICH guideline; Valethamate bromide (VLB)

INTRODUCTION

N, N-Diethyl-N-methyl-2-(3-methyl-I-oxo-
2-phenylpenty!) oxyl ethanaminium
bromide is the chemical name for
valethamate bromide (VLB) (Fig.1).An
antispasmodic medication called 1-3 VLB is
used to induce labor.4 Valethamate bromide
in medicinal dose form has onmly been
documented to be estimated using the

HPTLCS technique in the litersture, This
research used a complete factorial design to
contduct a robustness analysis and validate
the established technique according to the
ICH Q2(R1l) guidelines, and it used RP-
HPLC as an alternate analytical approach for
estimating valethamate bromide in both bulk
and pharmaceutical dose form.
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ABSTRACT

The developed and confirmed RP-HPLC technique for the mensurement of Valethamate bromide in
pharmaceutical formulation is presented in this paper, The method is simple, reliahle, sensitive, and robust.
The mobile phase was composed of acetonitrile and water in 8 ratio of 20:80 % v/v. The chromatographic
system included LC 2010cHT, Luna HPLC analytical C18 100 A®, 250 X 4.6 mm, 5 um columns, At 200
nm, 2 PDA detector was used for detection. The balf-life of valethamate bromide was 4.62 minutes. In the
5-30 pg/ml range, the method demonstrates a linear response (£2=0.9975).LOQ was 0.68 pg/ml and LOD
was 0.22 pg/ml Following the requirements laid forth by ICH Q2 (R1), the method was verified, Linearity,
precision, specificity, accuracy, and robustness were the parameters thet were valideted, There was less
than a 2% RSD for gll of the metrice. The method's accuracy ranged from 99.67 to 100.66% ofter the
typical addition of the medication. A research was conducted to assess robustness using a 23-1 factorial
design. The described approach may be used to determine the concentration of Valsthemate bromide in
pharmaceutics] formulations.

Keywords: Facrorial Design; Validation; RP-HPLC; ICH guideline; Valethamate bromide (VLB)

INTRODUCTION

i - HPTLCS technique in the literature. This
N, N-Diethyl-N-meliyl-2-(3-methyl-L-oxo- ool aAc i Gt Bistortal Assiin 25
2~pha_nylpef1ty]j oxyl , sthanaminium conduct & robustness analysis and validate
bromide is the chemical name for the established technique eecording to the
valcthamate bromide (VLB) (Fig.1).An ICH Q2(R1) guideline6, and it used RP-
antispasmodic medication called 1-3 VLB is HPLC as an elternate analytical approach for

}Isad to inf]uce labor.4 Valethamate bromide estimating valethamate bromide in both bulk
in medicinal dose form has only been and pharmaceutical dase form.
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ABSTRACT

The developed and confirmed RP-HPLC technique for the measurement of Velethamate bromide in
pharmaceutical formulation is presented in this paper, The method is simple, reliable, sensitive, and robust,
The mobile phase was composed of acstonitrile and water in & ratio of 2(:80 % w'v. The chromatographic
system included L.C 2010cHT, Lupa HPLC analytical C18 100 A® 250 X 4.6 mm, 5 wm columns, At 200
nm, & PDA detector was used for defection, The half-life of valethamate bromide was 4.62 minutes. In the
5-30 pgfml range, the method demonstrates a linear response (r2=0.9975).LOQ was 0.68 pg/ml and LOD
wes 0.22 pg/ml. Following the requirements laid forth by ICH Q2 (R1), the method was verified. Linearity,
precision, specificity, accuracy, and robustness were the parameters that were validated, There was less
than a 2% RSD for all of the metrics, The method’s sccuracy ranged from 99,67 to 100.66% after the
typical addition of the medication. A research was conducted to asscss robustness using a 23-1 factordal
design. The described approach may be used to determine the concentration of Valsthamate bromide in
pharmacentical formulations,

Keywords: Factorfal Design; Validation; RE-HPLC; ICH guideline; Valethamate bromide (VLE)

INTRODUCTION

HPTLCS techmique in the literature, This
research used a complete factorial design to
conduct 2 robustmess analysis and validate
the established technique according to the
ICH Q2(R1) guidelines, and it used RP-
HPLC as an alternate analytical approach for
estimating valethamate bromide in both bulk
and pharmaceutical dose form.

N, N-Diethyl-N-methyl-2-(3-methyl-I-oxo-
2-phenylpentyl) oxyl ethanaminium
bromide is the chemical name for
valethamate bromide (VLB) (Fig.1).An
antispasmodic medication called 1-3 VLB is
used fo induce labor.4 Valethamate bromide
in medicinal dose form has only been
documented to be estimated using the
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Abstract:

Surgical-site infection (S51)-associated bacteria in underdeveloped regions are showing signs of
increasing medication resistance, which is leading to more severe complications and increased
healthcare expenses, The pattern of medication resistance in our S5I-related isolates was our aim
in this analysis. Wound swabs were treated using standard aerobic and anaerobic culture for 191
clinically confirmed SSIs (postbiliary tract and postgastrointestinal surgery) during a 2-year
period. The Epsilometer was used to determine the minimum inhibitory concentration (MIC) of
the antibiotic. According to the criteria, phenotypes of multidrug resistance were identified.
There were 5.3% SSIs, mostly caused by Klebsiella, Staphylocoecus, and Pseudomonas, wilth no
anaesrobes [ound. Nineteen percent of the Staphylococcus aureus bactenia were resistant to
methicillin, and a third of those bacteria showed an elevated macrolide minimum inhibitory
congentration (MIC). Out of all the Enterpbacteriaceae isolates, about 58.2% were found to
generate extended-spectrum beta-lactamases. We found isolates that had a higher meropenem
MIC. The dangerously increasing proportion of antibiotic resistance in S$8I patients is
accompanied with MICs that are rapidly nearing resistance in susceptible isolates. Immediate
remedial measures are required by law.

Search Terms:

Minimum inhibitory concentration, health care-associated infection, surgical-site infection,
extended-spectrum  beta-lactamase, and methicillin-resistant Staphylococcus aureus Despite
being avoidable in over half of instances, surgical-site infections (8SIs) are linked to higher rates
of patient morbidity, death, and healthcare-associated costs.Up to 30% of patients in poor and
medium income countries who have surgery are affected by surgical site infections (SSIs),
making them the most prevalent kind of healthcare-associated illness (HAT).[2] SS1 is the second
most common kind of healthcare-associated infection (HAI), accounting for up to 20% of all
HAIs in developed nations.[5]

Introduction

The average SSI rate here was 4,2%, according to a comprehensive multicentric research that
included data from six Indian cities.Bacterial isolates associated with SSIs are typically found in
healtheare settings, where medication resistance is prevalent. Drug resistance may be associated
with surgery-related variables such emergency operations and extended surgical prophylaxis.For
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Abstract:

Surgical-site infection (S51)-associated bacteria in underdeveloped regions are showing signs of
increasing medication resistance, which is leading to more severe complications and increased
healthoare expenses, The pattern of medication resistance in our 88I-related isolates wes our aim
in this analysis. Wound swabs were treated using standard eerobic and anaerobic culture for 191
clinically confirmed SSIs (postbiliary tract and postgastrointestingl surgery) during a 2-year
period. The Epsilometer was used to determine the minimum inhibitory concentation (MIC) of
the antibiotic. According to the criteria, phenotypes of multidmg resistasee were identified.
There were 5.3% S5SIs, mostly.caused by Klebsiella, Staphylocoesus, and Pseudomonas, with no
anacrobes found. Nineteen percent of the Staphylococcus aurens beacteria were resistant to
methicillin, and a third wf those bactsria showed an elevated mmerolide minimum inhibitory
concentration (MIC). Out of all the Enterabacteriaceac isoletes, about 58.2% were found to
generaie extended-spectrum beta-lactamases. We found isalawes that had a higher meropensm
MIC. The dangerously incresmng proportion of antibiotic resistance in SSI patients is
accompanied with %HCs that are rapidly nearing resistance in susceptible isolates. Immediate
remedial measures are reguived by law.

Search Terms:

Minimum inhibitory concentration, health care-associated infection, surgical-site infection,
extended-spectrumn beta-lactamase, and methicillin-resistant Staphylococcus aureus Despite
being avoidable in everhalf of instemces, surgical-site infections (SS1s) are linked to higher rates
of patient morbidity, death, and healthcare-associated costs.Up to 30% of patients in poor and
medium income countries who have surgery are affected by swgical site infections (SSIs),
making them the most prevalent kind of healthcare-associated illness (HAT).[2] SSI is the second
most common kind of healthcare-associated infection (HAI), accounting for up to 20% of all
HAIls in developed nations.[5]

Introduction

The average SSI rate here was 4.2%, according to a comprehensive multicentric research that

included data from six Indian cities. Bacterial isolates associated with 8815 are typically found in

healthcare settings, where medication resistance is prevalent. Drug resistance may be associated

with surgery-related variables such emergency operations and extended surgical prophylaxis.For
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Abstract:

Surgical-site infection (S8T)-associated bacteria in underdeveloped regions are showing signs of
increasing medication resistance, which is leading to more severe complications and increased
healthoare expenses. The pattern of medication resistance in our SSI-related isolates was our aim
in this analysis. Wound swabs were treated using standard serobic smd anacrobic culture for 191
clinically confirmed SSIs (postbiliary tract and postgastrointestingl surgery) dusimg & 2-year
period, The Epsilometer was used to determine the minimum inhibitory cencentrtion (MIC) of
the antibiotic. According to the criteria, phenotypes of multidrug resistance were identified.
There were 5.3% SSIs, mostly-caused by Klebsiella, Staphylocoeens, and Pseudomonas, with no
anasrobes found Ningteen peycent of tie Staphylococcus auress bacteria were resistant to
methicillin, and & third -of those bacteria showed an elevated mmerolide minimum inhibitory
concentration (MIC). Out af all the Enterabacteriaceas isolates, about 58.2% were found to
generate extended-spectrum beta-lactamases. We found isalares that had a higher meropenem
MIC. The dangerously increasimmg proportion of antibiotic resistance in SSI patients is
accompanied with MICs that are rapudly nearing resistance in susceptible isolates. Immediate
remedial measures are required by law.

Scarch Terms:

Minimum inhibitory concentration, health care-associated infection, surgical-site infection,
extended-spectrum  beta-lactamase, and methicillin-resistant Staphylococcus aursus Despite
being avoidable in everhalf of instamces, surgical-site infections (SSIs) are linked to higher rates
of patient morbidity, death, and healthcare-associated costs.Up to 30% of paticnts in poor and
medium income countries who have surgery are affected by surgical site infections (SSIs),
meaking them the most prevalent kind of healthcars-associated illness (HAT).[2] SSI is the second
most common kind of healthcare-associated infection (HAT), accounting for up to 20% of all
HAIs in developed nations.[5]

Introduction

The average SSI rate here was 4.2%, according to a comprehensive multicentric research that
included data from six Indian cities.Bacterial isolates associated with SSIs are typically found in
healthcare settings, where medication resistance is prevalent. Drug resistance may be associated
with surgery-related variables such emergency operations and extengded surgical prophylaxis.For
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Abstract:

Surgical-site infection (SSI)-associated bacteria in underdeweloped regions are showing signs of
increasing medication resistance, which is leading to more severe complications and increased
healtheare expenses, The pattern of medication resistance in our 88I-related isolates was our aint
in this analysis. Wound swabs were treated wsing standard serobic amd anaerohic culture for 191
clinically confirmed SSIs (postbiliary tmact and postgastrointestingl surgery) dunmg a 2-year
period. The Epsilometer was used to determine the minimum inhibitory cencentmtion (MIC) of
the antibiotic. According to the criteria, phenotypes of multidrug resistance were identified,
There were 5.3% SSIs, mostly-caused by Klebsiella, Staphylococens, and Pseudomonas, with no
anasrobes found, Ninetesn percent of the Staphylococcus aurems bacteria were resistant to
methicillin, and a third of those bacteria showed an elevated macrolide minimum inhibitory
concentration (MIC)., Out «f all the Enterabacteriaceae isolates, about 58.2% were found to
generate extended-spectrum ‘beta-lactamases. We found molates that had a higher meropenem
MIC. The dangerously increasing propertion of antibiotic resistance in SSI patients is
accompanied with MICs that are rapdly nearing resistance in susceptible isolates. Immediate
remedial measures are required by law.

Search Terms:

Minimum inhibitory concentration, health care-associated infection, surgical-site infection,
extended-spectrum beta-lactamase, and methicillin-resistant Staphylococous aureus Despite
being avoidable in ever half of instances, surgical-site infections (S$8Is) are linked to higher rates
of patient morbidity, death, and healthcare-associated costs.Up to 30% of patients in poor and
mediumn income countries who have surgery are affected by surgical site infections ({SSIs),
making them the most prevaient kind of healtheare-associated illness (FLAT).[2] SSI is the second
most common kind of healtheare-associated infection (HAI), sccounting for up to 20% of all
HAIls in developed nations.[5]

Introduction

The average SSI rate here was 4.2%, according to a comprehensive multicentric research that

included data from six Indian cities.Bacterial isolates associated with SSIs are typically found in

healthcare settings, where medication resistance is prevalent. Drug resistance may be associated

with surgery-related variables such emergency operations and extended surgical prophylaxis.For
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Surgical-site infection (SST)-associated bacteria in underdeveloped regions are shawing signs of
increasing medication resistance, which is leading to more severe complications and increased
healtheare expenses. The pattem of medication resistance in our 88I-relaied isolates was our aim
in this analysis. Wound swabs were treated using standard aerobic and anaerobic culture for 191
clinically confirmed 8SIs (postbiliary tract and postgastrointestingl surgery) duging a 2-year
period. The Epsilometer was used to detemnine the minimum inhibitory cencemtration (MIC) of
the antibiotic. According to the criteria, phenutypss of multidug resistance were identified.
There were 5.3% 58Is, mostly-eaused by KlebsteHa, Staphylocoeeus, and Pseudomonas, with no
anaerobes found. Nineteen percent -of the Staphylococcus aurems bacteria were resistant to
methicillin, and a third of those bacteria showed an slevated smacrolide minimum inhibitory
concentration (MIC), Out of all the Enterabacteriacess isolates, about 58.2% were found to
generate extended-spectrum ‘beta-lactamases. We found 1selaves that had a higher meropensm
MIC. The dangerously increasing proportion of antibictic resistance in 8SI patients is
accompanied with ¥IC5 that are rapudly nearing resistance in susceptible isolates. Immediate
remedial measures are requived by law.

Search Terms:

Minimum indgbitory concentration, health care-asgociated infection, surgical-site infection,
extended-spectram  beta-lactamase, and methicillin-resistant Staphylococcus aursus Despite
being aveidable in wver-half of instances, surgical-site infections (S5Is) are linked to higher rates
of patient morbidity, death, and healthcare-associated costs.Up to 30% of patients in poor and
medium income countries who have surgery are affected by surgical site infections (5SIs),
making them the most prevalent kind of healthcare-associated illness (HAT).[2] SSI is the second
most common kind of healtheare-associated infection (HAI), accounting for up to 20% of all
HAIs in developed nations.[5]

Introduction

The average SSI rate here was 4.2%, according to a comprehensive multicentric research that

included data from six Indian cities.Bacterial isolates associated with SSIs are typically found in

healthcare settings, where medication resistance is prevalent. Drug resistance may be associated

with surgery-related variables such emergency operations and extendgd surgical prophylaxis.For
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ABSTRACT

Our objective was to ascertain the effects of () hydrostatic pressure alone and (ii) hydrostatic pressure
comhined with shear stress during compaction on the polymoerphie transformation (form C / A) of
chlorpropamide, a generic drug, The powder was subjected to pressures ranging from 25 to 150 MPa
using a combination of hydrostatic pressure in a pressure vessel and tablet pressing. The overall quantity
of phase changs was determined using powder X-ray diffractometry, and the distribution of phase
composition in tablets was quantified using 2D-XRD. Due to the presence of shear stress during
compaction, which was independent of pressure, the quantity of transformation that took place after
compaction excesded expectatons based on hydrostatic pressure alone. When compressed to 25 MPa,
the radical tablet surface and the core showed vastly different degrees of phase shift. This gradient
became smaller with increasing compression pressure. To mitigate the effects of compression-induced
phase change, four different approaches were considered: a cavity tablet, a ceramic-lined die, a site-
specific lubricant, and a viscoelastic excipient. The ceramic-lined die and slte-specific lubrication
effectively decreased the amount of compression-induced phase shift.

Introduction

Product efficacy may be alfected by the physical
characteristics of an APl in solid dosage form,
including its polymorphic shape, solvation state,
and degree of crystallinibnThe mest stable
physical form of an APl is chosen when
bivavailability is not a concern since it is
expected to experience minimal changes when
scaling up, processing, and storage.Z The
producdon process of & pharmaceutical drug
may Impact the formation of kinetically stahle
but thermodynamically metastable forms, as
Ostwald’s rule makes evident
3A number of processing steps may he
performed on the APl In order to create a solid
dosage form, such a tablet. Miiling, drying

wet/dry granulation, compression, and coating
are all part of these processes, In the course of
these production processes, the APl may come
Into contact with a wide range of solveats,
including granulating fluid, coating sclutions,
and even water vapour pressure and very high
temperatures. Metastable to stable polymorph
states, phase transitions (from amorphous to
crystalline, anhydrous to hydrate, and back
again), and environmental variables all have a
role In the potentdal occurrence of these
changes. Processing may create phase shifts,
which can sometimes have a major effect on
how well the end prodoct worls.4
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ABSETHRACT

Our objective was to ascertain the effects of (1) hydrostatic pressure alone and (i) hydrostatic pressure
combined with shear stress during compaction on the polymorphic transformation {form C / A) of
chlorpropamide, a generic drug. The powder was subjectsd to pressures ranging from 25 to 150 MPa
using a combination of hydrostatic pressure in a pressure vessel and tablet pressing. The overall quantity
of phase change was determined using powder X-ray diffractometry, and the distribution of phase
composition in tablets was quantified using 2D-XRD. Due to the presence of shear stress during
compaction, which was independent of pressure, the quantity of transformation that took place after
compaction exceeded expectations based on hydrostatic pressure alone, When compressed to 25 MPa,
the radical tablet surface and the core showed vastly different degrees of phase shift This gradient
became smaller with Increasing compression pressure, To mitigate the effects of compression-induced
phase change, four different approaches were considered: a cavity tablet, a ceramic-lined die, a site-
specific lubricant; and a viscoelastic exciplent. The ceramic-lined die and site-specific lubrication
effectively decreased the amount of compression-induced phase shift.

Introduction

Product efficacy may be affected by the physical wet/dry granulation, compression, and coating
characteristics of an APl in solid dosage form, are gll part of these processes. In the course of
including its polymorphic shape, solvation state, these production processes, the APl may come
and degree of crystallinity.The most stable into contact with a wide range of solvents,
physical form of an API i{s chosen when including granulating fluid, coating solutions,
bioavailabllity iz not a concern since it Is and even water vapour pressure and very high
expected to experience minimal changes when temperatures. Metastable to stable polymorph
scaling up, processing, and storage2 The states, phase transitions (from amorphous to
production process of a pharmaceutical drug crystalline, anhydrous to hydrate, and back
may impact the formation of kinetically stable apgain), and environmental varlables all have a
but thermodynamically metastable forms, as role in the potential occurrence of these
Ostwald’s rule makes evident. changes. Processing may crsate phase shifts,
3A number of processing steps may be which can sometimes have a major effect on
performed on the APl in order to create a solid how well the end product works.4

dosage form, such a tablet Milling, drying,
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ABSTRACT

Dur objectlve was to ascertaln the effects of (I} hydrostatic pressure alone and (il] hydrostatic pressure
combined with shear stress during compaction on the polymorphic transformation (form C / A) of
chlorpropamide, a generic drug. The powder was subjected to pressures ranging from 25 to 150 MPa
using a combination of hydrostatlc pressure In a pressure vessel and tablet pressing, The overall quantity
of phase change was determined using powder X-ray diffractometry, and the distoribution of phase
composition in tablets was gquantified using ZD-XRD, Due to the presence of shear stress during
compaction, which was independent of pressure, the quantity of transformation that took place after
compaction exceeded expectations based an hydrostatic pressure alone. When compressed to 25 MPa,
the radical tablet surface and the core showed vastly different degrees of phase shift. This gradient
became smaller with Increasing compression pressure, Te mitigate the effects of compression-induced
phase change, four different approaches were considered: a cavity tablet, a ceramic-lined die, a site-
specific lubricant, and a viscoelastic excipient. The ceramic-lined dle and site-specific lubrication
effectively decreased the amount of compression-induced phase shift.

Introduction

Product efficacy may be affected by the physical
characteristics of an APl in solid dosage form,
including its polvmorphic shape, solvation stats,
and degree of crysiallinity.The most stable
physical form of an APl is chosen when
bigavailability is net 2 concern sgince It ls
expected to experience minimal changes when
scaling up, processing and storage2 The
production process of a pharmaceutical drug
may impact the formation of kinetically stable
but thermodynamically metastable forms, =zs
Ostwald's rule makes evident.
3A mnumber of processing steps may be
performed on the APl in order to create a solid
dosage form, such a tabler. Milling, drving

wet/dry granulation, compression, and coating
are all part of these processes. In the course of
thesa production processes, the APl may come
into contact with a wide range of solvents,
including granulating Auld, coating solutions,
and even water vapour pressure and very high
temperatures. Metastable to stable palymorph
states, phase transitions (from amorphous to
crystallineg, anhydrous to hydrate, and back
apain), and environmental variables all have a
rale in the potential ocourrence of these
changes. Processing may create phase shifts,
which can sometimes have a major effect on
how well the end product works.4
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ABETRACT

Our objective was to ascertain the effects of (i) hydrostatic pressure alone and (i) hydrostatic pressure
comhined with shear stress during compaction on the polymorphic transformation {form € / A) of
chlorpropamlde, a generic drug. The powder was subjected to pressures ranging from 25 to 150 MPa
using a combination of hydrostatic pressure in a pressure vessel and tablet pressing. The overall guantity
of phase change was determined using powder X-ray diffractometry, and the distribution of phase
composition in tablets was quantified using 2D-XRD. Due to the presence of shear stress during
compaction, which was independent of pressure, the quantity of transformation that took place after
compaction exceeded expectations based on hydrostatic pressure alone. When compressed to 25 MPa,
the radical tablet surface and the core showed vastly different degrees of phase shift. This gradient
became smaller with increasing compression pressure. To mitigate the effects of compression-induced
phase change, four different approaches were considered: a cavity tablet, a ceramic-lined die, a site-
specific lubricant, and a viscoelastic excipient. The ceramic-lined die and site-specific lubrication
effectively decreased the amount of compression-induced phase shift.

Introeduction

Froduct efficacy may be affected by the physical
characteristics of an APl in solid dosage form,
including its polymorphic shape, solvation state,
and degree of crystallinity. The most stable
physical form of an APl is chosen when
bioavailability is not a concern since [t is
expected to experience minimal changes when
scaling up, processing, and storage2 The
production process of a pharmaceutical drug
may impact the formation of kinetically stable
but thermodynamically metastable forms, as
Ostwald's rule makes evident.
3A number of processing steps may be
performed on the APl in order to create a solid
dosage form, such a tablet. Milling, drying,

wet/dry granulation, compression, and coating
are all part of these processes. In the course of
these production processes, the APl may come
into contact with a wide range of solvents,
including granulating fluid, coating solutions,
and even water vapour pressure and very high
temperatures. Metastable to stable polymorph
states, phase transitions (from amorphous to
crystalline, anhydrous to hydrate, and back
again}, and environmental varlables all have a
role in the potential occurrence of these
changes. Processing may create phase shifts,
which can sometimes have a major effect on
how well the end product worles.4
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ABSTRACT

Qur objective was to ascertain the effects of (i) hydrostatic pressure alone and (i) hydrostatic pressure
combined with shear stress during compaction on the polymorphic ransformation (form C / A) of
chlorpropamide, a generle drug. The powder was subjected to pressures ranging from 25 to 150 MPa
using a combination of hydrostatic pressure In a pressure vessel and tablet pressing. The overall quantity
of phase change was determined using powder X-ray diffractometry, and the distribution of phase
composition in tablets was quantified using ZD-XRD, Due to the presence of shear stress during
compaction, which was independent of pressure, the quantity of transformation that took place after
compaction exceeded expectations based on hydrostatle pressure alone, When compressed to 25 MPa,
the radical tablet surface and the core showed vastly different degrees of phase shift. This gradient
became smaller with increasing compression pressure. To mitigate the effects of compression-induced
phase change, four different approaches were considered: a cavity tablet, a ceramic-lined die, a site-
specific Jubricant, and a viscoelastlc exclpient. The ceramic-lined die and site-specific lubrication
effectlvely decreased the amount of compression-induced phase shift.

Introduction

Product efficacy may be affacted by the physical
characteristics of an API In solld dosage form,
including its pelymorphic shape, solvation state,
and degree of crystallinity.The most stable
physical form of an APl {s chosen when
bioavailability is not a concern since it is
expected to experience minimal changes when
scaling up, processing, and storage The
production process of a pharmaceutical drug
may Impact the formation of kinetically stable
but thermodynamically metastable forms, as
Ostwald's rule makes evident.
34 number of processing steps may be
performed on the APl In order to create a solid
dosage form, such a tablet. Milling, drying,

wet/dry granulation, compression, and coating
areg all part of these processes. In the course of
these production processes, the APl may come
into contact with a wide range of solvents,
including granulating fluid, coating solutions,
and even water vapour pressure and very high
temperatures, Metastable to stable polymorph
states, phase transitions (from amorphous to
crystalline, anhydrous to hydrate, and back
again), and environmental variables all have a
role In the potental occurrence of these
changes. Processing may create phase shifts,
which can sometimes have a major effect on
how well the end product worls.4
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Abstract

We conducted two-dimensional quantitative strocture activity relationship (20 QSAR) reseacch on & new serles of 3-thicoyonato-
IH-indloles in &n effort to identify powerful anti-cancer drugs, variety of 3-thiocyanato-1 Heandoles were subjected o 20-QSAR
using Vlife MDS 4.3.The k-nearest neighbors (kKINN) approach, used to VIle molecular desipn suites (MDS), vielded u statistically
verified two-dimensional quantitative structure activity relationship model. Cwtotoxicity activity against the HL60 human cancer
cell line wis pssocinled with Model 3 statistical dota (g2 = 0.8000, pred 12 = 0,4082), The LOOQ approach was used for
validation.Final Thoughts: The meda] now meludes three attributes that positively comelate with the cylotoxicity activity, There is
hope that novel, more effective anticancer drugs could be dawalupﬂi using this proven 2D QSAR model.

Keywords: Z-dimensional guantum sepreh for antfcancer drugs using regression analysis, 3-thiocyanato-1H-indoles; HLAO cell
line.

Introduction

The unique capacity of the compounds produced by hetergevelic chemistry to bind reversibly 1o proteing and imitate
the structure of peptides makes it a very useful source of new molecules with various binlogical finctions (1) to four
(3) Indole. also known as benzopyrrole, is & hetsrocyclic compound with one nitrogen atom (M) substituted for one
carbon atom in the ring. As a privileged strocture that binds to several receptors with high affinity, the indole moiety
is widespread and ranks among the most prevalent hetrocycles among physiologically active natural compounds,
medicines, and zgrochemicals (5). The therapeutic implications of Indole have besn highlighted in published
publications as follows: anti-viral, anti-depressant, anti-hyperlipidemic, anti-inflarmmatory, anti-psychotic, anti-
microbial, anti-oxidams, anti-HIV, imnmnemcdulator, anti-leukemia, (19).(21-22) Natural substances with strong
pharmacodynamic Indole nuecleus activity include reserping, bufotenine, tryptophan, serctonin, vinblastine,
vincristine, tryptamine derivatives, and others,

As the second-biggest killer of umans, cancer poses a serious danget to human health.chapters 29-32) The World
Health Organization (WHO) projects that 12 million people will lose their lives to cancer by the year 2030.(33)
radiation and chemotherapy are two of the current cancer therapies, however the most ramarkable pharmaceutical
spproach to cancer would still be o combination of radiation and significant surgery. The limitations of the current
anticancer drugs, including as their toxicity to normal cells and acquired tumor resistance, persist despite ongoing
rescarch. Thus, enhancing the pharmacologica! profile and conducting cutting-edge cancer research depend on the
discavery of effective, safe, and selective anticancer agents.(34) For the purpose of predicting biological aotivities,
especially in medication design, the guantitative structure-activiry relationship (QSAR) method became very helpful
and extensively used. The premise upon which this method rests is that alterations to their biological activity may be
nssociated with changes to their chemical strucrures.places 35 and 36 Margiani et al. prepared a battery of 3-
thiocyanato-1 H-indoles and (ested their eytotoxic effects on several cancer czll lines, Anticancer activities with
impraved treatment safety and effectiveness were the goals of this work, which intended to clarify the structural
properties of I-thiocvanato-1 H-indole derivatives.(37)
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Abstract

We cenductsd two-dimensione] quantifative structure sctivity reletionship (2D QSAR) research on & new serles of I-thlocyanato-
1H-indoles in an =ffort to identify powerfiul anti-cancer drugs, varizty of 3-thiccyanato-1H-indoles were subjected to 2D-QSAR
using Viife MDS 4.3.The k-nearest neighbors (kNN epproach, used to ¥life molecnlar design suites (MDS), vielded & statlstically
verified two-dimensional quantitotive structure activity relationship model Cyweloxicity aclivity against the TTLE0 hyman cancer
cell line was sssaciated with Model 3 slatistical data (q2 = 0.8001, pred 2 = 0.4082). The LOO approach was used for
validstion.Final Thoughts: The model now includes three attributes that positivelv correlate with the cytetoxieity activity. Thers is
hope that novel, more effective anticancer drugs could be develaped using this proves 2ROSAR model,

Keywords: 2-dimensicnal quantum scarch for anticancer drugs using regression analysisy 3-thivcyanato-1¥-hmdoles; HLGD cell
Line.

Introduction i

The unique capacity of the compounds preduced by heterocyshie chemistry to bind reversibly to proteins and imitate
the straclure of peplides makes it o very usefol source of tew molecules with varibus biological fanetions.(17 to four
(3) Indole, also known as benzopyreate, 1s & hetereeyelic compound with one mitrogen atom (W) substimueed for one
carbon atom in the ring. As a privileged structure that binds to several receptoss with high affinity, the indole moiety
is widespread and ranks amomg the most prevalemd hetrocveles among physisfogically active natural compounds,
medicines, wmd agrochemicals €5). The therapeutic implications of ‘lmdole. heve been highlighted in published
publications as follews: anti-viral, anti-depressami, anti-hyperlipidessic, anti-inflammatory, anti-psychotic, anti-
microblal, ant-oxidamts, anti-HIV, immmnomodalstor, anti-leukemia, (193.(21-22) Natral substances with strong
pharmacodynamic Indole mucleus activity imelude ressrpine, bufotenine, tryptophan, serotonin, vinblastine,
vineristing, tryptamine derimtiues, and others.

As the second-biggest killer of humsns, cancer poses & serlous danger to human health.chapters 29-32) The World
Health Organiesgion (WHO) projects that 12 million peeple will lose their lives to caocer by the vear 2030.(33)
radiation and ehematharapy are two af the current catoer therapios, however the most remarkable pharmacoutical
approach to cancer wauld still be & combination of radiation and significant surgery, The limitations of the current
anticancer drugs, inclading as their toxiciy 0 normal cells and acquired tumor resistance, persist despite ongoing
tescarch, Thus, enhantng the phermacalegical profile and conducting cutting-cdge cancer research depend on the
discovery of effective, safs, and selective amticancer agents.(34) For the purposs of predicting biological activitiss,
especially in medication desiga, the quanfitative structure-activity relationship (QSAR) method became very helpful
and extensively used. The prenuse upon which this method rests is that slterations to their biological activity may be
associated with changes to their chemical structuresplaces 35 apd 3§ Margiani et al prepared a battery of 3-
thiocyanato-1H-indoles and tested their cytotoxic effects on several cancer esll lines. Anticancer activities with
improved treatment safety and effectiveness were the goals of this work, which intended to clarify the structural
properties of 3-thiscyanato- 1 H-indols derivatives.{37)
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Abstract

We condueted two-dlmensional quantitative strugturs activity relationship (2D QSAR) research on ¢ new serles of 3-thiogyanato-
1H-indoles in an effort to identify powerful anti-cancer drugs, variety of 3-thiooyansto-1H-indoles were subjecied to 2D-QSAR
using V1ife MDS 4.3.The k-neerest neighbors (KNW) approsch, used to Ylife molecular design suites (MDS), yiclded & statistically
verified rwo-dimensional quantifative structure activity relationship model. Cyeotoxicity activity against the HLG0 hwman cancer
cell |ing was sssociated with Model 3 statistical deta (g2 = 0.8001, pred 12'= 0.4082). The LOO appmnch was nsed for
validation.Final Thoughts; The model now includes thres etiributes that positively correlats with the cytotoxicity activity. Thers is
hope that novel, mare effective anticancer drugs could be develaped using this proven 2B QSAR modal.

Keywords: 2-dimensicnal quantum gearch for anticancer drogs using regression analysis; 3-thiooyanato-1¥-mdoles; HLA0 cell
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Introduction

The unique capacity of the compounds produced by meayahn qhmim 10 bind reversibly to proteing and imitate
the structure of peptides malces it o wery usefl source of new molecules with vasious biological fimations.(1) to four
(3) Indole, also known as benzopyrmale, is & heterocyclic compound with one mitrogen stom (N) substituted for one
carbon atom in the ring. As aprivileged structurs that binds to several recaptoss with high affinity, the indole moiety
is widespread and ranks among the most prevalemt hetrocycles among physiofogically active natural compounds,
medicines, and agrochemicals (). The therapewtic implications of Indeie have been highlighted in published
publications as follows: anti-viral, anti-depressamt, anti-hyperlipidemsie, anti-inflammatory, anti-psychotls, anti-
microbial, anti-oxidams, anti-HIV, imrunemodalator, anti- lmknmja, {19).(21-22) Natural substances with strong
pharmacodynamic Indole mucleus activity lmclude reserpine, bufotenine, tryptophan, serctonin, vinblastine,
vincristing, trypiamine devivatives, and othets,

As the sscond-biggest killer of munans, cancer poses a serious danger to human health.chapters 29-32) The Warld
Health Orgamization (WHO) projects that 12 million pesple will lose their lives to cancer by the year 2030.(33)
radiation and chematherapy are two af the current caticer therapies, however the most remerkable pharmaceutical
approach to cancer wauld still be & conthmation of radistion and significan: surgery, The limitations of the current
anticancer drugs, inclading as their toxicity to normal cells and acquired tumor resistance, persist despite ongoing
rescarch, Thus, enhancing the pharmacolagical profile and conducting cutting-edge cancer rescarch depend on the
discovery of effective, safe, and selective amticancer egents.(34) For the purpose of predicting blological activitiss,
especially in medication design, the quanfitative structure-activity relationship (QSAR) method became very helpful
and extensively used. The premise upon which this method rests is that alterations to their biclogical activity may be
associated with changes to their chemical structures.places 35 and 36 Margiani et gl prepared a baitery of 3-
thiocyanato-1 H-indoles and tested their cytotoxic effects on several cancer cell lines. Anticancer activities with
improved treatment safety and effectivencss were the goals of this work, which intended to clarify the strustural
properties of 3-thiocyanato-1H-indole derivatives (37)
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Abstract

We conducted two-dimensions] quantitative structure ectivity relationship (2D QSAR) rescarch on & new series of 3-thiceyanato-
TH-indoles in an effort 1o identify powecful snti-cancer drugs, varety of 3-thiocysnato-1 H-indoles were subjectzd to 2D-03AR
using Viifs MDS 4.3 The k-nearest neighbors (kNN approach, nsed to Viife-malscular desipn suites (MDS), yielded & statistically
verified two-dimenslonal quentilative structure sctivity relationship model. Cywtoloxicity activity sgainst the HLE0 human cancer
coll line was associated with Model 3 statistical date (g2 = 0.8001, pred'rd = 0.4082). The LOO spproach wus wsed for
validation.Final Thoughts: The model now includes three attritmees that positvely corrdlate with the cytotoxicity ecthvity, There s
hope that novel, mare effective anticancer drugs could be devaloped using this proven ZD.GSAR modal,

Keywords: 2-dimenaions] quantum scarch Tor enticenser drugs using regresslon anabwis; 3-thicoyanato- 1H=indoles; HLEOD cell
lime.

Introduction

The uniqus capacity of the compounds praduced by hamc}!cn: chemistry o bind reversibly to protelns and imitate
the structure of peptides mskes it a wery useful source of new molecules with various biological functions,(1) to four
(3) Indole, alse known es benzopyrrale, is a heteroeyelic compound with one mitrogen atom (N) substituted for one
carbon atom in the ring. As a privileged strocturs yimt binds to several receptors with high affinity, the indole moiety
is widespread and ranks amowp the most prevalest hetrocyeles among physislogically active natural compounds,
medicines, and agrochemicals {5). The therapeutic implications ef ‘fudels have been highlighted in published
publications as follows: anti-viral, anti-depressamt, anti-hyperlipidemic, anti-inflammatory, anti-psychotic, anti-
microbisl, anti-oxidams, anti-HIV, Immusemedalstor, anu-lmkemm.. (19).(21-22) Namral substances with sirong
pharmacodynamic Indede muclens activity imclude reserpine, bufotenine, tryptophan, serotonin, vinblasting,
vineristine, tryptamine derivatives, and others.

As the second-biggest killer ofhumans, cancer poses a serious danger to luman health.chapters 20-32) The World
Health Organization (WHO) projects that 12 milliow peaple will lose their lives to cancer by the year 2030.(33)
radiation and chemmtherapy are two 0f the current cancer therapies, however the most remarkable pharmaceutical
approach to cancer wounld still be a combination of radiation and significant surgery, The Emitations of the current
anticancer drugs, incloding as their toxicity to notmal cells and acquired tumor resistance, persist despite ongoing
rescarch. Thus, enhancing the pharmacologisal profile and conducting cutting-edge cancer rescarch depend on the
discovery of effective, sull, and selective anticancer agents.(34) For the purpose of predicting binlogical activitiss,
especially in medication design, the quanfitative structure-activity relationship (QSAR) method became very helpful
and extensively used, The premise npon which this method rests is that alterations to their biological activity may be
associated with chenges to their chemical structures.places 35 and 36 Margiani et al prepared a battery of 3-
thiocyanato-1H-indoles and tested their cytotoxic effects on several cancer cell lines. Anticancer activities with
improved treatment safety and effectiveness were the goals of this work, which intended to clarify the structural
properties of 3-thiocyenate-1H-indole derivatives.(37)
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Abstract:

The fat-soluble components of sinapis semina were
identified wusing =a fast and eagy pgas
chromatography/mass  spectrometry  (GC/MS)
analytical technique. In order to test the efficacy of
the procedure, four chemicals were selected as
marker compounds. Following an anzlysis of many
extraction methods, sonicetion extraction with
diethy] ether proved to be the most effective, After
checking the resolutions, tailing factors, and
theoretical plate number of the marker chemicals, we
were able to determine that the apparatus was
suitable for the approach, We also checksd that the
accuracy and repeatability, measured as relative
standard dsviation (RSD), were within the allowed
limits. Eight sinapis semina samples were tracked
using the approach after being acquired from Xi'an
markets, Hierarchical cluster analysis (HCA)
similarity analysis was used to examine the
fingerprints of those samples. A combination of
fingerprint and HCA allowed for the analysis of
sinapis semina from various habitats, according to
the results,

KEYWORDS : Sinapis semina, GC/MS,
fingerprinting, and hydrophilic extraction

1. Introduction

Dried Sinapis semina are the seeds of the Sinapis alba
lineage. Among the pharmacologicel effects of this
traditional Chinese medicine include anti-cancer,
analgesic, and antiviral properties [1]. Sapidus semina
relies on its fat-soluble components. Isolating and
identifying the fat-soluble chemicals is crocial for
sinapis semina study. Ges chromatography/mass
spectrometry (GC-MS) and gas chromatography have
seen extensive application for the investigatior
herbal medicines’ fat-soluble components [2,3%:53
especially applicable and trustworthy technigy

GC/MS has been used for the determination of

plant medicinal components that are fat-goluble,
because of their superior capacity for isoletion and
identification.

To ensure the efficacy of herbal medicines, quality
control is essential, and one aspect of this procedure is
regularly monitoring the amounts of chemical
ingredients [4,5]. Herbal remedies have & complicated
chemical makeup, and the quantification of
substances depends on factors such as harvest time,
storage conditions, processing techmique, and
environmental factors, A lot of places have started
growing Sinapis semina,

country. Sinapis semina's impact is associated with ils
fat-soluble components, which come from several
places.

Quantitative extraction of fat-soluble components
from herbal medicines has been accomplished using a
variety of procedures, such as steam distillation,
solvent immersion, and solid-phase extraction [6, 7.
8]. Having said that, these approaches are tedious and
time consuming. The fast extraction of herbal
medicine's fat-soluble components has been achieved
by the use of sonication extraction. Its low organic
solvent consumption and ease of operation make it 2
practical choice [9-12].

It is not sufficient to only quantify one or even many
substances in herbal medicine in order to assess the
quality of sinapis semina. One form of thorough,
quantifiable chromatographic identification approach
is the Chinese medicine chromatographic fingerprint
technique. A comprehensive analysis of the chemical
composition of Chinese herbal medicine forms the
basis of the technique. There has been a recent uptick
in interest in chromafographic fingerprint analysis of
herbal medicines [13-16]. This is becauze the

technology incorpopates the holistic and systemic
aspects of Chinese _E%s_h_mmm‘
y compaging A oW xsiTHEY A VRUSAmples  ere,
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Ahstract:

The fat-soluble components of sinapis semina were
identified wsing a fest and easy gas
chromatography/mass  spactromstry  (GC/MS)
analytical technique. In order to test the efficacy of
the procedure, four chemicals were selectsd as
markeér compounds. Following an analysis of many
extraction methods, sonication extraction with
diethvl ether proved to be the most effective. After
checking the resolutions, tailing factors, and
theoretical plate number of the marker chemicals, we
were able to determine that the apparatus was
suitable for the approach. We also checked that the
accuracy and repecatability, measured as rclative
standard deviation (RSD), were within the allowed
limits. Eight sinepis semina samples were tracked
using the approach after being zequired from Xi'an
markets. Hierarchical cluster analysis (HCA)
gimilarity analysis was used to examing the
fingerprints of those samples. A combination of
fingerprint and HCA allowed for the analysis of
sinapis saming from various habitats, according to
the results,

KEYWOQORDS : Sinapis semina, GC/MS,
fingerprinting, and hydrophilic extraction

1. Introduction

Dried Sinapis semina are the seeds of the Sinapis alba
lineage. Among the pharmacological effects of this
traditional Chinese medicine include anti-cancer,
analpesic, and antiviral properties [1]. Sapidus semina
relics on iis fat-soluble components. Isolating and
identifying the fat-soluble chemicals is crucial for
sinapis semina study, Gas chromatography/mass
spectrometry (GC-MS) and gas chromatography have
seen extensive application for the investigation of
herbal medicines’ fat-soluble components [2,3]. ;
especially applicable and trustworthy technique
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GC/MS has been used for the determination of

plent medicinal components that are fat-soluble,
bacause of their superior capacity for isolation and
identification.

To ensure the efficacy of herbal medicines, quality
control is essential, and one aspect of this procedure is
regularly menitoring the amounts of chemical
ingredients [4,5], Herbal remedies have a complicated
chemical makeup, and the quantification of
substances depends on factors such as harvest time,
storage conditions, processing technique, and
environmental factors. A lot of places have started
growing Sinapis semina.

country. Sinapis semina's impact is associated with ils
fat-soluble components, which come from several
places,

Quantitative cxtraction of fat-soluble components
from herbal medicines has been accomplished using a
variety of procedures, such as steam distillation,
solvent immersion, and solid-phase extraction [6, 7,
8] Having said that, these approaches are tedious and
time consuming. The fast extraction of herbal
medicine's fat-soluble components has been achieved
by the use of sonication extraction. Iis low organic
solvent consumption and ease of operation make it a
practical choice [9-12].

It is not sufficient to only quantify one or even many
substances in herbal medicine in order to assess the
quelity of sinapis semina. One form of thorough,
guentifiable chromatographic identification approach
is the Chinese medicine chromatographic fingerprint
technique. A comprehensive analysis of the chemical
composition of Chinese herbal medicine forms the
basis of the technigue, There has been a recent uptick
in interest in chropnptographic fingerprint analysis of

herbal medicines) [13-16]. This is becayse the
technology inco es the W}*ﬂtu:ﬂiﬂ
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Abstract:

The fat-soluble components of sinapis semina were
identificd wsing a fast and ecasy gas
chromatography/mass ~ spectrometry  (GC/MS)
analytical technique, In order to test the efficacy of
the procedure, four chemicals were selected as
marker compounds. Following an analysis of many
extraction methods, sonication extraction with
diethy] ether proved to be the most effective. After
checking the resolutions, tailing factors, and
theoretical plate number of the marker chemicals, we
were able to determine that the apparatus was
suitable for the approach. We also checked that the
accuracy and repeatability, measured as relative
standard deviation (RSD), were within the allowed
limits. Eight sinapis semina samples were tracked
using the approach after being acquired from Xi'an
markets. Hierarchical cluster analysis (HCA)
similarity analysis was used to examine the
fingerprints of those samples. A combination of
fingerprint and HCA allowed for the analysis of
sinapis semina from various habitats, according to
the results,
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1. Introduction

Dried Sinapis semina are the seeds of the Sinapis alba
lineage., Among the pharmacological effects of this
traditional Chinese medicine include anti-cancer,
analgesic, and antiviral properties [1]. Sapidus semina
relies on its fat-soluble components, Isolating and
identifying the fat-soluble chemicals is crucial for
sinapis semina smdy. Gas chromatography/mass
spectrometry (GC-MS) and gas chromatography hav.
seen extensive application for the investigation /8
herbal medicines' fat-soluble components [2,3], A
especially applicable and trustworthy technique,

GC/MS has been used for the determination of

plant medicinal components that are fat-soluble,
because of their superior capacity for isolation and
identification.

To ensure the efficacy of herbal medicines, quality
control is essential, and one aspect of this procedure is
regularly monitoring the amounts of chemical
mgredients [4,5]. Herbal remedies have a complicated
chemical makeup, and the guantification of
substances depends on factors such as harvest time,
storage conditions;, processing technique, and
environmental factors, A lot of places have started
growing Sinapis semina.

country. Sinapis semina's impact is associated with its
fat-soluble components, which come from several
places.

Quantitative extraction of fat-soluble components
from herbal medicines has been accomplished using a
variety of procedures, such as steam distillation,
solvent immersion, and solid-phase extraction [6, 7,
8]. Having said that, these approaches are tedious and
time consuming. The fast extraction of herbal
medicine's fat-soluble components has been achieved
by the use of sonication extraction. Its low organic
solvent consumption and ease of operation make it a
practical choice [9-12).

It is not sufficient to only quantify one or even many
substances in herbal medicine in order lo assess the
quality of sinapis semina., One form of thorough,
quantifiable chromatographic identification approach
is the Chinese medicine chromatographic fingerprint
technique. A comprehensive analysis of the chemical
composition of Chinese herbal medicine forms the
basis of the technigue. There has been a recent uptick
in interest in chromatbgraphic fingerprint
hérbal medicines 16]. Thisy i
ectigology incorpor the hblistie”and systemic
4cis of Chinese tr cine. In addition,
mparing how\ sinfilar two samples are,
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the results,
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1. Introduction

Dried Sinapis semina are the seeds of the Sinapis alba
lineage. Among the phannacological effects of this
traditional Chinese medicine include anti-cancer,
analgesic, and antiviral properties [1]. Sapidus semina
relies on its fat-soluble components. Isolating and
identifying the fat-soluble chemicals is crucial for
sinapis semina study. Gas chromatography/mass
spectrometry (GC-MS) and gas chromatography have
seen extensive application for the investigation-
herbal medicines' fat-soluble components [2,3 )%

especially applicable and trustworthy techniqus,

GC/MS has been used for the determination of

plant medicinal components that are fat-soluble,
because of their superior capacity for isolation and
identification.

To ensure the efficacy of herbal medicines, quality
control is essential, and one aspect of this procedure is
regularly monitoring the amounts of chemical
ingredients [4,5]. Herbal remedies have a complicated
chemical makeup, and the quanfification of
substances depends on factors such as harvest time,
storage conditions, processing technmique, and
environmental fectors, A lot of places have started
growing Sinapis semina.

country. Sinapiz semina's impact is associated with ils
fat-soluble components, which come from several
places,

Quantitative extraction of fat-soluble componsnis
from herbal medicines has been accomplished using a
variety of procedures, such as steam distillation,
solvent immearsion, and solid-phase extraction [6, 7,
8], Having said that, these approaches are tedious and
time consuming. The fast extraction of herbal
medicine's fat-soluble components has been achieved
by the use of sonication extraction. Its low organic
solvent consumption and ease of operation make it a
practical cheice [9-12].

It is not sufficient to only quantify one or even many
substances in herbal madicine in order to assess the
guality of sinapis semina. Ome form of thorough,
quantifiable chromatographic identification approach
is the Chinese medicine chromatographic fingerprint
technique, A comprehensive analysis of the chemical
composition of Chinese herbal medicine forms the
basis of the technique. There has been a recent uptick
in interest in chrpmatographic fingerprint analysis of
[13-16], This iz because the
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the procedure, four chemicals were selected as
marker compounds. Following an analysis of many
extragtion methods, sonication exfraction with
diethy! ether proved to be the most effective. After
checking the resolutions, tailing factors, and
theoretical plate number of the marker chemicals, we
wers able to determine that the apparatus was
suitable for the approach. We also checked that the
accuracy and repeatability, measured as relative
standard deviation (RSD), were within the allowed
limits, Eight sinapis semina samples were tracked
using the approach after being acquired from Xi'an
markets. Hierarchical cluster analysis (HCA)
similarity analysis was used to examine the
fingerprints of those samples. A combination of
fingerprint and HCA allowsd for the analysis of
sinapis semina from various habitats, according to
the results.
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1. Introduction

Dried Sinapis semina are the seeds of the Sinapis alba
lineage. Among the pharmacological effects of this
traditional Chinese medicine include anti-cancer,
analgesic, and antiviral properties [1]. Sapidus semina
relies on its fat-soluble components. Isolating and
identifying the fat-soluble chemicals is crucial for
sinapis semina study. Gas chromatography/mass

spectrometry (GC-MS) and gas chromatography hays

seen extensive application for the investigatio
herbal medicines' fat-soluble components [2,3]. Ay an
especially applicable and trustworthy technique

GC/MS has been used for the determination of

plant medicinel components that are fat-soluble,
because of their superior capacity for isolation and
identification.

To ensure the efficacy of herbal medicines, quality
control is essential, and one aspect of this procedure is
regularly monitoring the amounts of chemical
ingredients [4,5], Herbal remedies have a complicated
chemical makeup, and the quantification of
substances depends on factors such as harvest time,
storage conditions, processing technique, and
environmental factors, A lot of places have started
growing Sinapis semina.

country. Sinapis semina's impact is associated with its
fat-soluble components, which come from several
places,

Quantitative extraction of fat-soluble components
from herbal medicines has been accomplished using a
variety of procedures, such as steam distillation,
solvent tmmersion, and solid-phase extraction [6, 7,
8], Having said that, these approaches are tedious and
time consuming. The fast extraction of herbal
medicine's fat-soluble compenents has been achieved
by the use of sonication extraction. Its low organic
solvent consumption and ease of operation make it a
practical choice [9-12].

It is not sufficient to only quantify one or even many
subgtances in herbal medicine in order to assess the
quality of sinapis semina. Omne form of thorough,
quantifiable chromatographic identification approach
is the Chinese medicine chromatographic fingerprint
technique. A comprehensive analysis of the chemical
composition of Chinese herbal medicine forms the
basis of the technique, There has been a recent uptick
in intercst in chromitographic fingerprint analysis of
erbal medicines |[13-16]. This is because the
#chnology incorp HIMS&D! and systemic
aspecis of Chinese 4l medieine—~Traddition,
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Abstract

The present study wos simed at the comparison of the
pharmacckinetics of pure chlorogeaic acid and extract of
Solantm [yraiwm Thunb, The animals were ollocated fo two
groups, and were administered chloropenic seid or exiracl of 5
Braium Thuab. at o dose of 50.0 mpkg orally, Blood samples
were collectsd up to § b post-dosing. Plasma chlorogenio scid
analyses were performed using an HPLC method with UV
detector. The pharmacokinetic parameters were evaluated
using mon-compartmantal ssscssment.  Significent differences
existed in the two groups for AUC:—, AUC;—w and CL2/F.
The reliable HPLC methed was successfully applied to the
determination of chlovogenic acid in rat plasma at dosage of
30.0 mg'kg.

1. Iwtroduetion

Selanum Iyratum Thunb {Sclanacess) {5 one of the most
valued Chinese traditlonal mediclnes, It is well known es
“"Hedrba Solanl Lyrati'' in malnland of China, which has
besn

used for regulating body immune function snd ability
[1-4]. It wes also reported to hove anticancer netivity
[5]. The plantis known to contain steroidal glucuranides,
steroidal alkaleid glucosides, coumarin and phenalic
aeid, ero. [6-10],

Chiorogenic  acid (3-C-caffcoyiquinie  sefd) is
composed of quinic acid and caffeic acid, It is the major
tetlve component of 5 [yrafum, and its emount sould
reach up o 3.0 mg/g [11]. The compound has & variety of
biological activities such as snti-microbes, anti-virus,
oxidation prevention, antistumor and enti-hypertension
[z].

Severtl HPLC methods were developed for the
pharmazo- kinetic studies of chlorogenie acid [13-18].
Ren et al. [19] reporied that the pharmacokinetic behavior
of chlorogenic acid after oral ndminigiration has ebvious
differsnce among different dossges (200, 400 mod 600
mg'kg). I is well known that the contents of active

HO {TCHH
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ingredients in traditional Chinese medicing are usually
low, so the studies of their pharmaco- kinetic behavior at
small dose (50.0 mg/kg) are important snd necessary, In
addition; other components in 8. Hrafum may chenge the
pharmacekinetics of chlorogenic acid, and there wes no
report related to this ssue,

In this study, & reliable HPLC method was established to
determineg the comcsntration of chlorogenic acid in et
plasma. The pharmasokinatic behaviora batween ehlorogenic
woid end exiract of & fyratum after orsl administration were
compared, Itis {mpartant for understanding of the synergism
of components among 5. lyratum end designing rational
dozage regimens,

2. Manterials and methods
0. Chemicals and reapents

Chlorogenic acid (Fig. 1A) end the internal standard (13),
puerarin  (Fig. 1B}, were provided by the Natlonal
Institute for the Control of Pharmaceutical und Biological
Products (Beijing, Ching), 8 Iyrarm was purchased from
Xuhui Pharmaceutical Co. Ltd, (8hanghei, China) and was
genuinely identified by Prof. Qi-Shi Sun (Shenyang
Pharmeceutical University, China). Methanol (HPLC grade)
end other analy- tieal grade reagents werse obtzined from
Yuwang Reagent Company (Shenyang, China),

22, Instruments and chromatographie condifiars

The HPLC system consisted of a Shimadzu LC-10A pump,
enSPD-10AY detector &od 6 colomn oven. Dats were
processadusing Ansstur software (Autoselence Instrument Co,
Lid., China).The separation was performed on a Diamonsil-
Cig column(250 mm 4.6 mm, 5 mm). The mobile phase wns
methanol=0.05% phosphorie acid (23:77, wv) at a flow mte
of | mL/min,
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Abstract

The present study wes simed a1 the comparison of tha
pharmacokinetics of pure chlorogenic oeid sod exiract of
Solgmum Heatum Thunb, The animals were allocsted to two
groups, and were adminisiered chlorogenic acid or extract of 5,
Beattem Thunb. al o dose of 50.0 mg/ke orally. Blood samples
were collected up to 8 b post-dosing. Plasma chlorogeaic acid
analyses were performed using an HPLC method with UV
detector. The pharmecokinetic parameters wete evalusted
using non-compartmental assessment.  Significant differences
exisied in the two groups for AUC,—, AUC;—~ and CL2/F.
The relinble HPLC method was successfully applied to the
determination of chlorogenic acid in rat plasma et dosage of
50.0mg'ke,

1. Introduction

Solanwm. iratum Thunb (Sclanncess) is one of the most
valucd Chinese traditional medigines. Tt is well known as
“Hedrba Solani Lyrati™ in mainland of China, which hes
been

wsed for regulating body immune function and ability
[1-4], It was also reported to have anticancer mctivity
[5]: The plantis known to contain steroidal glucuronides,
stercidal mlkaloid glucosides, coumarin and phenolic
aeid, ete. [6-10].

Chlorogenic acid {3-O-caffeoylguinic  ocid) s
composed of quimic acid and caffeio ocid, It is the major
selive component of S5 fwatum, and it amount could
reach up te 3.0 mg/g [11]. The conipound has a variety of
biological activities such as anti-microbes, anti-virus,
oxidation prevention, anti-tumor and anti-hypertension
[12],

Several HPLC methods were developed for the
pharmago- kinetic studies of chlorogenic seid [13-18]
Ren et al, [19] reported that the pharmacokinetic behavior
of chlorogenic acid after aral administration hos obvious
difference among different dosages (200, 400 snd 600
mg'kg). 11 i3 well known thet the contents of mctive

HO CO0R

ingredicnts in maditional Chinese medicine are usually

low, so the stodies of their pharmace- kinetic behavior at

small dosa (50.0 mgkg) are important and necessary. In
addition, other components in 8. {yranm may change the

pharmacokineties of chloregenic acid, and there waz oo

repore related to this issue.

In this study, & reliable HPLC method was established 1o
determing the cancentralien of chlorogenic acid in rat
plasma. The pharmacokinatic behaviars between chlorogenic
acid and extract of 8. fpramem after oral adminkstration wers
vompared. Itis important for understanding of the synergism
of components among §. Jywarem and designing rationa)
dosage regimeans.

2. Materials snd methods
L Chemicals and reagents

Chlorogenie acid (Fig. 1A} and the imernal standard (1S},
puerarin  (Fig. 1B}, were provided by the Natiopal
Institute for the Control of Pharmacentical and Biological
Products (Beijing, China). 8. fwatum wass purchased from
Kuhui Pharmaceutical Co, Ltd, (Shanghai, Chiva) and was
genuinely identified by Prof. Qi-8h Sun (Shenyang
Pharmaceutical University, China), Methanol (HPLC grade)
and olther analy- tical grade reagents were obiained fram
Yuwang Reagent Company (Shenyang, China).

2.2, Instrumeniz and chromategraphic conditions

The HF'LC system consisted of o Shimadzu LC-104 pump,
anSPD-10AY detector and a column oven, Data were
processedusing Anostar software {Avtoscience Instrument Co,
Ltd., China). The separation wos performed on a DHamonsil-
Cyp columni{250 mm 4.6 mm, 5 mm). The mobile phase wes
methanol-0.05% phesphoric acid (23:77, wv) at a flow rats
of 1 mL/min,
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Abstract

The presont siudy wes aimed at the compargon of the
pharmacokinetics of pure chlorogesic acld and extmaor of
Solanum lyratum Thunb, The animals wers ellocated to two
groups, and were edminisiered chlorogenic seid or extracl of §,
lyratem Thunb, at & dose of 50.0 mgkg omally. Blood samples
were collected up 10 B h post-dosing. Plasma cllorogenie acid
analyses were performed using en HPLGC method with UV
detsclor. The pharmacokinetic paremeters were evalusted
using nog-compartmental essessment.  Significant differences
eafsted in the two prowps for AUC;—, ATUC.x snd CL2/F.
The relieble HFLC method wos successfully applied to the
determination of chlorogenic asid in tat plasme st dosags of
50.0 mg'kg.

I. Introduetion

Solanum fyratum Thunb (Solassccre) iz one of the most
veloed Chinese traditiona] medicines. Tt is well known as
Y Hedrba Soland Lyrati'" in mainland of China, which has
been

used for regulating body immune function and ebility
(1-4]. It wes also reported to bave anticancer activity
[5]. The plantis known to contain steroidal glucuronides,
steroidal alkaloid glucosides, coumarin and phenalic
acid, ete. [6~10].

Chlorogenic scid  (3-G-aaffeovlquinie  seid) =
cemposed of quinic eld and caffeio acid, It is the major
active compouent of 8 Dwratum, and its emount could
reach up 1o 3.0 mg/g [11]. The compound hay & variety of
biologicel activitiss such es anti-microbes, anti-virus,
oxidation prevention, enti-tumor and anti-hypertension
[12].

Several HPLC methods were developed for the
pharmaso- kinetic studies of chlorogenic acld [13-18],
Ren el al. [19] reporrad that the phsrmacokinetic behavior
of chlorogenic acid after oral sdminisiration hae ebvious
difforence among different doseges (200, 400 and 600
mgkg). It i3 well known that the contents of active
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ingredients in traditional Chinese medicine are usually
low, so the siudies of their pharmaco- kinetic behevior ut
emall dose (50.0 mg/kg) are important and necessary. In
addition, other components in 8. Iyrafum may chenge the
pharmecokinetics of chlorogenie scld, end there was mo
report related to this jasue,

In this study, & reliable HPLC method was established to
determine the concentration of chlorogenic acid in
plasma. The pharmacokinatic behaviors between chlorogenic
noid and extract of § hrafum efter oral administration werse
compared, Itis important for understanding of the synergism
of components among 5. Myratmum end deslgning rationa!
dosage regimans.

2. Muaterials and methods
24, Chemioals gud reagents

Chlorogenic acld (Fig. 1A) and the intensl standard (15),
pucrarin. (Fig, 1B}, were provided by the Nationel
Institute for the Control of Pharmaceutical and Biological
Froduets (Beijing, Chinn)., § Iyratum wes purchased from
Xubui Fhermeceutical Co. Ltd, (Shanghat, Ching) and was
genuinely identified by Prof. Qi-8hi Sun (Shenyang
Pharmaceatical University, China), Methanol (HPLC grade)
end other snaly- tical grade reagents wers oblalned from
Yuwang Reagent Company (Shenyang, China),

2.2, Instrumenty and chromatographic conditions

The HPLC system consisted of & Shimadzu LC-10A pump,
anSPD-10AV detecior and & column oven, Data wers
processedusing Anastar software {Autosclence Ingtrument Co,
Ltd , China), The separation was performed on & Diamonsil-
Cyp column(250 mm 4.6 mm, § mm). The mobile phase was
methanol=0.05% phosphoric acid (23:77, vv) at & fow rate
of | mLimin,
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Abstract

The present study was aimed a8t the comparizon of the
pharmaecckinetics of pure chlomogenic scid snd extmet of
Solanum Hvatwm Thunb., The enimals were allocated to two
groups, and were administered chiorogenle aoid or extrast of §,
Lotatum Thonb. at a dose of 50.0 mpkg orally, Blood samples
were collected up to B b post-dosing. Plasma chlorogenic acid
enalyses were performed wiing an HPLC method with UV
detector. The pharmacokinede parameiers were evaluated
using non-compartmental asyessment  Significan! differences
existed in the two groups for AUC;—, AUC;—w and CLz'F.
Tha reliable HPLC melhod was successfully applied to the
determination of chlorogenic acld In mt plasms at dosage of
50,0 mgikp.

1. Introducton

Solanum {fpramnem Thunb (Solanscese) is one of the most
valued Chiness traditional medicines. It is well known as
""Hedrba Solanl Lyrad" in mainland of Ching, which has
besn

uged for regulating body immune funciion end ebility
[1=£]. It was also reported to heve amticancer motivity
[5]. The plantis known to contain steroidal glucuwronides,
steroidal alkaloid glucosides, coumarin end phenolic
acid, ete: [6-10].

Chloregenic  scid  (3-O-caffzoylgominic  acid) s
composed of quinic acid and caffele scid. It is the major
active component of S fyratum, and itz amount could
retch up to 3.0 mgfg [11], The compound hes a varlety of
biological activities such as anfi-microbes, enfi-viras,
oxidation prevention, antl-tumer and snt-kypertension
[12].

Severnl HPLC methods were developed for the
pharmeco- kinetic studies of chloregenie acld [13-1E]
Ben et al. [15] reported that the pharmacokinetic bohavior
of chlorogenio acid after oral admindstration hes obvious
difference among different dosages [200, 400 end 600
mg'kg), It is well known that the contents of active
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ingredients in traditional Chinese medicine are ususlly

low, go the studies of their pharmaco- kinetie behavior at

small dose (50.0 mglg) ers important and necessary, In
addition, other components in 8 Jyeres may chouge the

pharmacokinetics of ehlorogenie acid, snd there was 1o

report related to this fasae,

In this study, & relishle HPLC method was cslablished to
determine the concentration of chlorogenic acid n rat
plasma. The pharmacokinetic behaviors between chiorogenie
ecid end extract of 8, Dratwm after oral administration were
compared, Itis important for vnderstanding of the synerglsm
of components among 8. Dot and designing retional

dosage regimens.

2, Matarials and mathods
24 Chemicals and reagenis

Chlorogenic seld (Fig., 1A) and the internal standard (18),
puerarln (Fig, 1B), waore provided by the Natiopal
Institute for the Contrel of Pharmaceutical snd Biological
Products (Beijing, Chins), & lramm was purchesed from
Xubui Phermacentical Co, Ltd. (Shenghai, China) and was
genuinely identified by Prof. Qi-8hi Sun (Shenyang
Pharmaceutical University, Chine). Methanol (HPLC grede)
end other analy- tical grade reagents were obisined from
Yuweng Reagent Compeny (Shenyang, China),

4.2 Inrruments and chiromatographie conditions

The HPLC system consisted of a Shimadzu LC-104 pump,
enSPD-10AV detector and a column aven. Data were
processedusing Anastar software (Autoselence Instrument Co,
Lid., China), Tha separation was performed on a Diamonsil-
Cip colump{250 mm 4.6 mm, 5 mm). The mobile phase was
methanal-0.05% phosphorie sefd (2377, wv) at & flow rato
of | mL/min,
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Abstract

The present study wat aimed at the comparison of the
pharmacokinetics of purz chlorogenis acid and extrsct of
Solanua dyratum Tiunb, The animals wore allocsted © two
groups, and were admintslered chloragenic acid or sxtmact of &
Iyratuss Thunb. &t a dose of 50,0 mg'kg orally, Blood samples
were collectsd up to & b post-dosing., Plasma chiorogenie acid
unalyses were performed using en HPLC method with TV
detecior. The phammacokinede paremeters were evaluated
neing non-compertments]l ezscssment,  Significant differences
exiziad in the twa groups for AUC.,, AUC,—« and CLaF.
The relinble HPLC melwd was succedsfully spplied to the
determinaticn of chlorogenis celd in rat plosme at dosage of

50.0 mgkg.
1. Introdoction

Solanum bratum Thonb (Solansceae) i one of the most
valued Chinese traditional medicines. It is well known as
" MHedrba Solani Lyrati* in mainland of Chisa, which has
been

used for regulating body immune function and ability
[1=4]. It was also reported to have enticancer sctivity
[5]. The plantis known to contein stercidel glucaronides,
steroidal slkaloid glucosides, coumarin and phenaclic
aeoid, ete. [6-110].

Chlorogenie  acid [(3<O-valleoviquinic acid) is
composed of quinic wcid and coffuic acid, 1t is the major
ective component of & Iyrafum, end its emount could
reach up to 3.0 mg/g [11]. The compound hes & variety of
biological activities such as ant-microbes, -anti-virus,
oxidatipn prevention, anti-tumor end anti-hypettension
[z

Seversl] HPLC methods were developed for the
pharmise- kinetio shudies of chlorogenic acid [13-18]
Reo et al, [1%] reporced that the phermacokinesie behavior
of chlorogenic acld sfler aral sdminigtration has obvious
differsnce smong different dosages (200, 400 end 600
mg'kg). It i3 well known that the cootents of motive

HO

- -

ingredients in traditionel Chinese medicine are usually
low, go the studies of their pharmace- kinetic behavior at
smell dose (50.0 mg'kg) ere important and nacessary, In
additicn, other components in 8. [yrafum mey change the
phermecokinetics of chloregenic ocid, and there was no
report related to this fssue.

In this study, a reliable HPLC method wes establshed to
datermine the comcentration of chlorogenie acid in rat
plasma. The pharmacokinetic behaviors babween chiorogenic
ecid and extract of § byratam after oral adminlstration were
oompared, Itis important for understanding of the syoergism
of components among 8 Iyratum and designing tutions]
dosige regimeans.

2. Materials end methods
21, Chemioals and reageniz

Chlorpgenic seld (Fig, 1A) and the internal stendard (15,
pucsrarin  (Fig. 1B), were provided by the WNatjonal
Institute for the Control of Pharmaceutical and Biological
Products (Beifing, Ching), §. Iyegrum was purchaeed from
X¥uhui Pharmecentical Co, Ltd, (Shanghai, Chine) and was
genuingly [dentified by Prof. QFBh Sun  {[Bhenyang
Pharmaceutical University, China). Methanal (HPLC grade)
and other analy- tical grade reagemts wers obtained from
Yuwang Reagent Company (Shenyang, China).

22 Isrument gnd chromatographie conditions

The HPFLC system consisted of & Shimadze LC-10A pump,
anSPD-L0AY detector and & columm oven. Data were
processedusing Anastar software {Avtoscience Instrument Co,
Lid., Chinz). The separation was performed on a Diamonsil-
iy column(230 mm 4.6 tam, 5 mm). The mobile phese was
methanal=0.05% phospheric acid (23:77, v'v) at a fAow mie
of | mL/min
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A Study on the Characterization and Stability Implications of

Investigating Local Mobility in Amorphous Pharmaceuticals
Mzs. P K Devibala,Dr.B. Pavan kumar, Ms KVanithadevi MR B Kondalrao ,
Mrs Y Swaroopa

ABSTRACT: There has been 2 deluge of research on the relationship between molecular mobility
and the physical and chemical stability of amorphous drugs in recent years. Glass transition and
global mobility-related molecular movements have been the primary targets of these investigations.
There were, however, a handful of cases where the veolatility could not be explained by international
migration. The idea that b-relaxations, which occur at local scales well below the glass transition
temperature, may be impacting stability is gaining traction. One common method for determining
an amorphous pharmaceutical's mobility below the glass transition temperature (Tg) is to
extrapolate data collected above Tg. While not well-suited to pinpeinting precise local mobility, this
kind of investigation may provide data about mebllity In general. Our main goal from a
pharmaceloglcal standpaint is to prove that local movements are Important in amorphous drugs,
especially in the Johari-Goldstein relaxations. In order to highlight the possible influence of local
mobility on the stability of amorphous phases, an assessment of the coupling mode| was carried out
that linked local movements with global mobility. We took into account the effects of water and
other additives when studying the local movements In an amorphous matrix present in molecular
dispersions. In conclusion, we have offered a concise review, highlighting the advantages and
disadvantages, of the most widely used instrumental methods for characterizing local movements,
To this day, Wiley-Liss, Inc., the publisher, has all rights.

Keywords: Amorphous, solid dispersion, lyophilization, mobility, and crystallization

INTRODUCTION

Fharmaceutical companies often  produce
amorphous forms of certaln APls used in drug
formulation.1 An increasingly well-known problem
that this method solves s the slugeish pace of
dissclution caused by compounds’ poor water
solubllicg.l As @ result of their higher free
energles, amorphous states may be less physically
stable; crystallization tendencies are one indicator

of this. Reduced chemical stability may also cause
an Intolerably short starage |ife. Thus, there Is 2 lot
of focus In the field right now on predicting
stability and making amerphous pharmaceuticals,
Investigators in the pharmaceutical industry have
good cause to wonder if thera is a link between
molecular dynamics and the stability of
amarphous phases,
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A Study on the Characterization and Stability Implications of

Investigating Local Mobility in Amorphous Pharmaceuticals

Mrs. P K Devibala,Dr.B, Pavan kumar, Ms KVanithadevi MR B Kondalrao ,
Mrs Y Swaroopa

ABSTRACT: There has been a deluge of research on the relationship between molecular mobility
and the physical and chemical stability of amorphous drugs in recent years. Glass transition and
global mobility-refated molecular movements have been the primary targets of these investigations.
There were, hawever, a handful of cases where the volatility could not be explained by international
migration. The Idea that b-relaxations, which ocour at local scales well below the glass transition
temperature, may be impacting stability is gaining traction. One comman method for determining
an amorphous pharmaceutical's mobility below the glass transition temperature (Tg) is to
extrapolate data collected above Tg. While not well-suited to pinpointing precise local mobllity, this
kind of investigation may provide data about mobility In general. Our main goal from a
pharmacologlcal standpoint is to prove that local movements are important ih amorphous drugs,
especlally In the Johari-Goldstein relaxations. In order to highlight the possible Influence of local
mobility on the stabliity of amorphous phases, an assessment of the coupling model was carried out
that linked local movements with global mobllity. We took Into account the effects of water and
other additives when studying the local movements in an amorphous matrix present in molecular
dispersions. In conclusion, we have offered a concise review, highlighting the advantages and
disadvantages, of the most widely used Instrumental methods for characterizing local movements.
To this day, Wiley-Liss, Inc., the publisher, has all rights.

Keywords: Amorphous, solic dispersion, lyophilization, mobility, and crystallization

INTRODUCTION

Pharmaceutical companies often produce
amarphous forms of certaln APls used In drug
formulation.1 An increasingly well-known problem
that this method solves is the sluggish pace of
dissolution caused by compounds' poor water
solubity.l As a result of thelr higher free
energies, amorphous states may be less physically
stable; crystallization tendencles are one Indicator

of this, Reduced chemical stability may-also cause
an Intolerably short storage life. Thus, there is 2 |ot
of focus In the field right now on predicting
stabllity and making amorphous pharmaceuticals,
Investigators In the pharmaceutical Industry have
good cause to wonder If there |5 a link between
molecular dynamics and the stabllity of
amorphous phases.
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Mrs Y Swaroopa

ABSTRACT: There has been a deluge of research on the relationship between molecular mobility
and the physical and chemical stabllity of amorphous drugs in recent years. Glass transition and
global mability-related molecular movements have been the primary targets of these Investigations,
There were, however, a handful of cases where the volatility could not be explalned by international
migration. The idea that b-relaxations, which occur at local scales well below the glass transition
temperature, may be Impacting stability is gaining traction. One common method for determining
an amorphous pharmaceutical's mobliity below the glass transition temperature (Tg) Is to
extrapolate datz collected above Tg. While not well-sulted to pinpointing precisa local mobility, this
kind of investigation may provide data about mobllity In general, Our maln goal from a
pharmacological standpoint is to prove that local movements are Important ih amorphous drugs,
especlally in the Joharl-Goldsteln relaxations. In order to highlight the possible Influence of local
mability on the stability of amorphous phases, an assessment of the coupling model was carried out
that linked local movements with global mobllity. We took into account the effects of water and
other additives when studying the local movements In an amorphous matrix present In molecular
dispersions. In conclusion, we have offered a concise review, highlighting the advantages and
disadvantages, of the most widely used Instrumental methods for characterizing local movements,
To this day, Wiley-Liss, Inc., the publisher, has all rights,

Keywords: Amorphous, solid dispersion, lyophilization, mobility, and crystallization

INTRODUCTION

Pharmaceutical companies often produce of this. Reduced chemical stabllity may also cause
amarphous forms of certaln APls used In drug an Intolerably short storage Iife. Thus, there Is a lot
formulation.1 An Increasingly well-known problem of focus In the fleld right now on predicting
that this method solves Is the slugglsh pace of stability and meking amorphous pharmaceuticals,
dissolution caused by compounds' poor water Investigators In the pharmaceutical Industry have
solubility. 1 As a result of thelr higher free good cause to wonder If there Is & link between
energles, amorphous states may be less physically molecular dynamics snd the stability of
stable; erystallization tendencles are one Indicator amorphous phases,
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ABSTRACT: There has been & deluge of research on the relationship between molecular mobllity
and the physical and chemical stability of amorphous drugs In recent years. Glass transition and
global mobility-related molecular movements have been the primary targets of these Investigations.
There ware, however, & handful of cases where the volatility could not be explained by International
migration. The idea that b-relaxations, which occur at local scales well below the glass transition
temperature, may be Impacting stabliity is galning traction. One common methad for determining
an amorphous pharmaceutical's mobllity below the glass transition temperature (Tg) is to
extrapolate data collected above Tg, While not well-suited to pinpointing precise local mability, this
kind of investigation may provide data about mobility in general. Our main goal from a
pharmacological standpoint Is to prove that local movements are Impaortant |h amarphous drugs,
especially In the Johari-Goldstein relaxations. In order to highlight the possible Influence of local
maobility on the stability of amorphous phases, an assessment of the coupling model was carried out
that linked local movements with global mobllity. We took into account the effects of water and
other additlves when studying the local movements in an amorphous matrix present In molecular
dispersions. In conclusion, we have offered a2 concise review, highlighting the advantages and
disadvantages, of the most widely used instrumental methods for characterizing local movements.
To this day, Wiley-Liss, Inc., the publisher, has all rights.
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INTRODUCTION

Pharmaceutlcal companies often  produce
amorphous forms of certaln APls used In drug
formulstion,1 An increasingly well-known problem
that this method solves is the sluggish pace of
dissolution caused by compounds' poor water
solubliity.l As & result of thelr higher free
energles, amorphous states may be less physically
stable; erystallization tendencles are cne Indicator

aof thls, Reduced chemical stablifty may also cause
an Intolerably short storage life, Thus, there Is a lot
of focus In the fleld right now on predicting
stabllity and making amorphous pharmaceuticals,
Investigators In the pharmaceutlcal Industry have
good cause to wonder If there |s a link batween
molecular dynamics and the stability of
amarphous phases.
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Mrs Y Swarcopa

ABSTRACT: There has been a deluge of research on the relationship between molecular mobllity
and the physical and chemical stability of amorphous drugs in recent vears. Glass transition and
global maobility-related molecular movements have been the primary targets of these investigations.
There were, however, a handful of cases where the volatility could not be explained by International
migration. The Idea that b-relexations, which occur at local scales well below the glass transition
temperature, may be impacting stabllity Is gaining traction. One eommaon methad for determining
en amorphous pharmaceutical's mobllity below the glass transition temperature (Tg) Is to
extrapolate data collected above Tg. While not well-sulted to pinpointing precise local mobility, this
kind of investigation may provide data about mobility in general. Our main goal from a
pharmacological standpoint Is to prove that local movements are Important In amorphous drugs,
especiaily in the Joharl-Goldsteln relaxations. In order to highllght the possible Influence of local
mobility on the stability of amorphous phases, an assessment of the coupling model was carrled out
that linked local movements with global mobllity. We took Into account the effects of water and
other additives when studying the local movements In an amorphous matrix present In molecular
dispersions. In conclusion, we have offered a concise review, highlighting the advantages and
disadvantages, of the most widely used instrumental methods for characterizing local movements.
To this day, Wiley-Liss, Inc., the publisher, has all rights.
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INTRODUCTION

Pharmaceutical companies often produce
amorphous forms of certain APIs used In drug
formulation.1 An Increasingly well-known problem
that this method solves Is the slugglsh pace of
dissolutlon caused by compounds' poor water
solubilityv.1 As a result of thelr highsr free
energies, amorphous states may be less physically
stable; crystalllzation tendencles are one Indlcator

of this. Reduced chemical stabillty may zlso cause
an intolerably short storage [ife. Thus, there ls a lot
of focus In the fleld right now on predicting
stability and making ameorphous pharmaceuticals.
Investigators In the pharmaceutlcal industry have
good cause to wonder If there Is & link betwean
molecular dynemics  and the stability of
amerphous phases.
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Application of biorelevant saliva-based dissolution for optimisation of

orallydisintegrating formulations of felodipine

Dr.Balagani Pavan Kumar , Ms.P Kavitha , Mrs.P Sukanya , Mr KRSC Bharath kumar,Ms. A Manogna
Ms P Madhavi

ABSTRACT

The oral cavity is of great importance to the performance of orally retained formulations, including: orally
disintegrating tablets, taste-masked formulations, and buceal/sublingual delivery systems, With regards to i vitro
dissolution assessment of these dosage forms, human saliva should be represented by the dissolution media.
Currently there is no general consensus regarding oral cavity dissolution. In this study pooled human saliva was
characterised and utilised as dissolution media for biorelevant oral cavity dissolution studies and to assess drug
release. Lipophilie drug felodipine with challenging biopharmaceutical properties was selected for assessment in oral
cavity dissolution studies. These saliva dissolution studies investigated for the first time how biorelevant dissolution
can be implemented as a screening tool to guide the formulation development process and to predict dosage form
performance within the mouth. In this study a combination of three dissolution enhancement strategies (eryomilling,
solid dispersion, and inclusion complexation) were employed to eventually increase the concentration of felodipine in
saliva 150-fold. Using this successful formulation strategy orally disintegrating tablets of felodipine were produced.
Interestingly, the percentage release of felodipine in compendial dissalution apparatus was shown to be over 80%
after 10 min. On the other hand, saliva-based dissolution showed that percentage release of felodipine was only
0.2% after 10 min using the same formulation. This discrepancy in drug release between dissolution media
highlights the need for biorelevant dissclution apparatus for the oral cavity to reliably assess performance of
relevant desage forms in virro.

1. Introduction
such as tablets and capsules, orally retained

The oral cavity is a site for drug dissolution that is
generally over- looked in  pharmaceutical
development. Following the oral adminis- tration of
drugs there are several processes which take place
over a relatively short period of time. These processes
include; disintegration, dissolution, taste perception,
drug absorption, and drug removal via swallowing.
Compared to conventional solid oral dosage forms,

formulations can be greatly im- pacted by the time
spent within the oral cavity. The performance of orally
retained formulations such as sublingual and buccal
tablets, or- ally disintegrating tablets (ODTs), and oral
films in the oral cavity rely on disintegration and
dissolution in saliva (Baitleit and van der Voot
Manrsichalk, 2012).
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ABSTRACT

The oral cavity is of great importance to the performance of orally retained formulations, including: orally
disintegrating tablets, taste-masked formulations, and buceal/sublingual delivery systems. With regards to imwiro
dissolntion assessment of these dosage forms, human saliva should be represented by the dissolution media.
Currently there i3 no general consensus regarding oral cavity dissolution, In this study pooled human saliva was
characterised and utilised as dissolution media for biorelevant oral cavity dissolution studies and to assess drug
release. Lipophilic drug felodipine with challenging biopharmacentical properties was selected for assessment in oral
cavity dissolution studies. Thess saliva dissclution studies investigated for the first time how biorelevant dissolution
can be implemented as a screening tool to guide the formulation development process and to predict dosage form
performence within the mouth. In this study a combination of three dissolution enhancement strategies (eryomilling,
solid dispersion, and inclusion eomplexation) were employed to eventually increase the concentration of felodipine in
saliva 150-fold, Using this successful formulation strategy orally disintegrating tablets of felodipine were produced.
Interestingly, the percentage release of felodipine in compendial dissolution apparatus was shown to be over 80%
after 10 min. On the other hand, saliva-based dissolution showed that percentage release of felodiping was only
0.2% after 10 min using the same formulation. This discrepancy in drug release between dissolution media
highlights the need for biorelevant dissolution apparatus for the oral cavity to reliably assess performance of
relevant dosage forms in vitra.

1. Introduction

such as tablets and ecapsules, orally retained
formulations can be greatly im- pacted by the time
spent within the oral eavity, The performance of orally

The oral cavity is a site for drug dissolution that is
generally over- looked in  pharmaceutical

development. Following the oral adminis- tration of
drugs there are several processes which take place
over a relatively short period of ime. These processes
include: disintegration, dissolution, taste perception,
drug absorption, and drug removal via swallowing.
Compared to conventional solid oral dosage forms,

retained formulations such as sublingual and buccal
tablets, or- ally disintegrating tablets (ODTs), and oral
films in the oral cavity rely on disintegration and
dissolution in saliva (Bardeit and wvan der Voort
Maarschalk, 2o1z),
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Application of biorelevant saliva-based dissolution for optimisation of

orallydisintegrating formulations of felodipine

Dr.Balagani Pavan Kumar , Ms.P Kavitha , Mrs.P Sukanya, Mr KRSC Bharath kumar,Ms, A.Manogna
Ms P Madhawi

ABSTRACT

The oral cavity is of great importance to the performance of orally retained formulations, including: orally
disintegrating tablets, laste-masked formulations, and buceal /sublingual delivery systems, With regards to invitrc
dissolution assessment of these dosage forms, human saliva should be represented by the dissolution media
Currently there is no general consensus regarding oral cavity dissolution, In this study pooled human saliva wa:
characterised and utilised as dissclution media for biorelevant oral cavity dissolution studies and to assess drug
release, Lipophilic drug felodipine with challenging biopharmaceutical properties was selected for assessment in ora
cavity dissolution studies. These saliva dissolution studies investigated for the first time how biorelevant dissolutior
can be implemented as & screening tool to guide the formulation development process and to predict dosage form
performance within the mouth. In this study a combination of three dissolution enhancement strategies (cryomilling
solid dispersion, and inclusinn complexation) were employed to eventually increase the coneentration of felodipine ir
saliva 150-fold. Using this successful formulation strategy orally disintegrating tablets of felodipine were produced
Interestingly, the percentage release of felodipine in compendial dissolution apparatus was shown to be over 8o%
after 10 min. On the other hand, saliva-based dissolution showed that percentage release of felodipine was only
0.2% after 10 min using the same formulation. This discrepancy in drug release between dissolution medi:
highlights the need for bicrelevant dissolution apperatus for the oral cavity to reliably assess performance o
relevant dosage forms in virro.

1. Introduction
such as tablets and capsules, orelly retaine

The oral cavity is a site for drug dissolution that is formulations can be greatly im- pacted by the tim
generally over- looked in  pharmaceutical spent within the oral eavity. The performance of orall
development. Following the oral adminis- tration of retained formulations such as sublingual and buco
drugs thers are several processes which take place tablets, or- ally disintegrating tablets (ODTs), and or
over a relatively short period of time, These processes films in the oral cavity rely on disintegration an
include: disintegration, dissolution, taste perception, dissolution in saliva {Bartlett and van der Voo
drug absorption, and drug removal vie swallowing. Marrechalk, 2012),

Compared to conventional solid oral deosage forms,
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Application of biorelevant saliva-based dissolution for optimisation of

orallydisintegrating formulations of felodipine

Dr.Balagani Pavan Kumar , Ms.P Kavitha , Mrs,P Sukanya , Mr KRSC Bharath kumar,Ms.A. Manogna
Ms P Madhavi

ABSTRACT

The oral cavity is of great importance to the performance of orally retained formulations, including: orally
disintegraling tablets, taste-masked formulations, and buccal/sublingual delivery systems, With regards to fnvitro
dissolution assessment of these dossge forms, human saliva should be represented by the dissclution media.
Currently there iz no general consensus regarding oral cavity dissclution. In this study pooled human saliva was
characterised and utilised as dissolution media for biorelevant oral cavity dissolution studies and to assess drug
release. Lipophilic drug felodipine with challenging bicpharmaceutical properties was selected for assessment in oral
cavity dissolution studies. These saliva dissolution studies investigated for the first time how biorelevant dissolution
can be implemented as a screening tool to guide the formulation development process and to predict dosage form
performance within the meuth. In this study a combination of three dissolution enhancement strategies (cryomilling,
solid dispersion, and inclusion complexation) were emplayed to eventually increase the concentration of felodipine in
saliva 150-fold. Using this successful formulation strategy orally disintegrating tablets of felodipine were produced.
Interestingly, the percentage release of felodipine in compendial disselution apparatus was shown to be over 80%
after 10 min, On the other hand, saliva~based dissolution showed that percentage release of felodipine was only
0.2% after 10 min using the same formulation. This discrepancy in drug release between dissolution media
highlights the need for biorelevant dissclution apparatus for the oral cavity to reliably assess performance of
relevant dosage forms in vitra.

1. Introduction
such as tablets and capsules, orally retainec

The oral cavity is a site for drug dissolution that is formulations can be greatly im- pacted by the tims
generally over- looked in  pharmaceutical spent within the oral cavity. The performance of orally
development. Following the oral adminis- tration of retained formulations such as sublingual and bucca
drugs there are several processes which take place tablets, or- ally disintegrating tablets (ODTs), and ora
over a relatively short period of time, These processes films in the oral cevity rely on disintegration anc
include: disintegration, dissolution, tests perception, dissolution in saliva (Bartleit and wan der Voor
dmg absorption, and drug removal via swallowing, Masrschall, 2o12).

Compared to conventional solid oral dosage forms,
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Application of biorelevant saliva-based dissolution for optimisation of

orallydisintegrating formulations of felodipine

Dr.Balagani Pavan Kumar , Ms.P Kavitha , Mrs,P Sukanya , Mr KRSC Bharath kumar, Ms/A Manogna
Ms P Madhavi

ABSTRACT

The oral cavity is of great importance to the performance of orally retained formulations, including: orally
disintegrating tablets, taste-masked formulations, and buceal/sublingual delivery systems, With regards to inwitro
dissolution sssessment of these dosage forms, human saliva should be represented by the dissolution media.
Currently there is no general consensus regarding oral cavity dissalution, In this study pooled human saliva was
characterised and utilised as dissolution media for biorelevant oral cavity dissolution studies and to assess drug
release, Lipophilic drug felodipine with challenging biopharmaceuntical properties was selected for assessment in oral
cavity dissolution studies. These saliva dissolution studies investigated for the first time how biorelevant dissolution
can be implemented as a screening tool to guide the formulation development process and to predict dosage form
performance within the mouth. In this study & combination of three dissolution enhancement strategies (eryomilling,
solid disparsion, and inclusion complexation) were employed to eventually inerease the concentration of felodipine in
saliva 150-fold. Using this successful formulation strategy orally disintegrating tablets of felodipine were produced.
Interestingly, the percentage release of felodipine in compendial dissolution apparatus was shown to be over 8o%
after 10 min., On the other hand, saliva-based dissolution showed that percentage release of felodipine was only
0.2% after 10 min using the same formulation, This diserepancy in drug release between dissolution media
highlights the need for biorelevant dissolution apparatus for the oral cavity to relisbly assess performance of
relevant dosage forms in vitro.

1, Introduction )
such as tablets and capsules, ocrally retainec

The oral eavity is a site for drug dissclution that is formulations can be greatly im- pacted by the tim:

generally over- locked in  pharmaceutical
development. Following the oral adminis- tration of
drugs there are several processes which take place
over a relatively short period of time, These processes
include: disintegration, dissolution, taste perception,
drug absorption, and drug removal via swallowing.
Compared to conventional solid orzl dosage forms,

spent within the oral cavity. The performance of orall
retained formulations such as sublingual and bucca
tablets, or- ally disintsgrating tablats (ODT's), and ora
films in the oral cavity rely on disintegration anc
dissolution in saliva (Bartleit and van der Voorl
Masrschalk, 2012).
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Application of biorelevant saliva-based dissolution for optimisation of

orallydisintegrating formulations of felodipine

Dr.Balagani Pavan Kumar , Ms.P Kavitha , Mrs.P Sukanys , Mr KRSC Bharath kumar, Ms. A Masiogna

ABSTRACT

The oral cavity is of great importance to the performance of orelly retained formulations, including: ora
disintegrating tablets, taste-masked formulations, and buceal/sublingual delivery systems, With regards to v
dissolution assessment of these dosage forms, humen saliva should be represented by the dissclution med
Currently there is no general consensus regarding oral cavity dissolition. In this stndy poaled human saliva w
characterised and utilised as dissolution media for blorelevant oral cavity dissolution studies and to assess dr
release. Lipophilic drug felodipine with challenging biopharmaceutical properties was selected for assessment in o
cavity dissolution studies, These saliva dissolution studies investigated for the first time how biorelevant dissohis
can be implemented as a sereening tool to guide the formulation development process and to predict dosage for
performance within the mouth, In this study a combination of three dissolution enhancemsnt strategies (cryomillic
solid dispersion, and inclusion complexation) were employed to eventuslly increase the concentration of felodipine
saliva 150-fold. Using this successful formulation strategy orally disintegrating tablets of felodipine were produce
Interestingly, the percentage release of felodipine in compendial dissolution apparatus was shown to be over 8¢
efter 10 min, On the other hand, saliva-based dissohution showed that percentage release of felodipine was on
0.2% after 10 min using the seme formulation. This discrepancy in drug release between dissclution med
highlights the need for blorelevant dissclution upparatus for the oral cavity to relisbly assess performance

relevant dosage forms in vitro,

1. Introduction
such a5 tablets and capsules, orally retain
The oral cavity is & gite for drug dissolution that is formulations can be greatly im- pacted by the
genmerally over- looked in  pharmacsutical spent within the oral cavity, The performance of ora
development. Following the oral adminis~ tration of retained formulations such as sublingusal and bus
drugs there are several processes which teke place tablets, or- ally disintegrating tablsts (ODTs), and o
over a relatively short period of time, These processes films in the oral cavity rely on disintegration a
include: disintegration, dissclution, taste perception, dissolution in saliva (Bartlett and van der Vo
drug abscrption, and drug removal via swallowing, Maarschalk, 2o12).

Compered to conventonal sclid oral dosage forms,
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A thorough analysis of Thymus serpyllum's traditional uses,
phytochemistry, pharmacology, and toxicity

‘Ms AR SridevijMs.B.Geethanjali Bai.,Mr C G Bhaskar,Ms.A. AksaAnvija,Ms B silpa
Department of pharmacology
Email ID: stidevipharma93/@email.com , Mobile no: 9182727657
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Abstract:

The Lamiaceae family's understudied perennial plant Thymus serpyllom L, has a fong history
of use ii the weatment of gastrvintestinal and respiratory disorders in the higher foothills of
India. Owr present understanding of T. sevpyllum's traditional applications, phvtochemistry,
ahd pharmacology is not well-rounded. and that is the goal of this review Gathering up-to-
date knowledge on this plant is our fop priority, as is promoting more in vive and in vitro
studies to back up local claims. Due to its varied pharmacelogical qualities, such as
antioxidative, antibacterial, anti-inflammatory, and anticancer activity the essential oil
extracted from T. serpyllum has garneved substantial interest as a plant-derived product, When
it comes to creating novel medications 10 tackle a wide vange of health sector issues,
ethnomedicinal research has shown that T. serpyllum has a lot of potential, Pharmacological
investigations alone are insufficient to support the widespread usage of T. serpyllum. In most
cases, researchers use either in vitro or i vivo methods. To evaluate these medical assertions,
more research is needed in the form of carefully orchestrated pharmacological trials. The
findings of this evaluation will serve as a springboard for more studies. Despite T. serpyllum's
extensive traditional usage, there has been a dearth of pharmacological vesearch, with the
mafority of investigarions conducted in either in vitro or in vivo settings. Important topics to
explore include further chemical isolation, thorough pharmacological study, and potential
enlingry uses,

Keywords:

Pharmacological properties, phytochemistry, Thymus  serpyllum, toxicity, traditional
applications

Introduction :

The contemporary world is responsible for improving immune responses and achieving excellent
health via the use of medicinal herbs. For generations, from 4000 to 5000 B.C., people have
turned to traditional remedics as a cost-effective and easily accessible means of illness treatment.
The first known medicinal formulation derived from herbs was acquired by the Chinese. The first
text on the use of plants as medicines in India was found in the Rig-Veda, which dates back to
1600-3500 B.C. Traditional Indian medicine has long made use of herbs for their therapeutic
properties.[| | New medicinal treatments may be derived from pla:ﬁs
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. Ms. A R Sridevi et. al International Journal of Pharmacetical Sclances Letters

A thorough analysis of Thymus serpyllum's traditional uses,
phytochemistry, pharmacology, and toxicity

Ms A R Sridevi,Ms.B.Geethanjali Bail,Mr C G Bhaskar,Ms.A.AksaAnvija,Ms B silpa
Department of pharmacology
Bmail ID; sridevipharma93@gmail.com , Mobile no: 9182727657
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Abstract:

The Lamiaceae family'’s understudied perennial plant Thynus serpyllum L. has a long history
of use in the treatment of gastrointestinal and vespiratory disorders in the higher foothills of
India. Our present understanding of T. serpyllum’s traditional applications, phytochemisiry,
and pharmacology is not well-rounded, and that is the goal of this review. Gathering up-to-
date knowledge on this plant is eur iop priority, as is promoting more in vivo and in vifro
studies to back up local claims. Due to ity varied pharmavelogical quafities, such as
antioxidative, amtibacterial, anti-inflammatory, and .anticancer activity, the essential oil
extracted from T. serpyllum has garnered swbstantial imerest as-a plant-derived product. When
it comes ta creating novel medications to tackle a wide range of health sector issues,
ethnomedicinal research s shown thar I, serpyllum has a lotof potential. Pharmacological
investigations alone are tnsufficient to suppori the widespread wsage of T. serpyllum. In most
cases, researchers use eitherin vitro or # vivo methods. Tpevaluate these medical assertions,
tmove research s needed im the form of carefully orchestrated pharmacological trials. The
findings of this evaluation will sarve as @ springboard for more studies. Despite T, serpyllum's
extensive traditional usage, theve hay been a dearth of pharmacological research, with the
mafority of investigations conducted in gither in vifro or in vivo seltings. Importani topies 1o
explore include further chentical isolation, thorough pharmacological study, and potential
culinary uses.

Keywords:

Pharmacological properties,. phytochemistry, Thymws serpyllum, toxicity, traditional
applications .

Introduction ;

The contemporary world is responsible for improving immune responses and achieving excellent
health via the use of medicinal herbs. For generations, from 4000 to 5000 B.C., people have
turned to traditicnal remedies as a cost-cifective and easily accessible means of illness treatment.
The first known medicinal formulation derived from harbs was acquired by the Chinese, The first
text on the use of plants as medicines in India was found in the Rig-Veds, which dates back to
1600-3500 B.C. Traditional Indian medicine has long made use of herbs for their therapeutic
properties.[1] New medicinal treatments may be derived from plants.
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A thorough analysis of Thymus serpyllum's traditional uses,
phytochemistry, pharmacology, and toxicity

Ms A R Sridevi,Ms.B.Geethanjali Bai.,Mr C G BhaskagMs.A.AksaAnvija,Ms B silpa
Department of phammacology
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Abstract:

The Lamiaceae family'’s understudied perennial plant Thymus serpyllum L, has a long history
of use in the treatment of gastrointestinal and respiratory disorders in the higher foothills of
India. Our present understanding of T. sevpyllum's tradittonal applications, phytochemistry,
and pharmacology is not well-rounded, and whaz is the goal af this review. Gathering up-to-
date knowledge on this plant is our top priority, as iy promoting more in vivo and in vitro
studies to back up local claims. Due to its varied pharmacological quulities, such as
antioxidative, antibacterial, amti-inflammatory, and anticancer activity, the essentlal oil
extracted from 1. serpyllum has garnered siebstantial intgrest az a plan-dertved product. When
it comes fto creating novel medications to tackle a wide range of health sector issues,
ethnomedicinal research has shown that T, serpyllum has a lotof potential. Pharmacological
investigations alone ave msufficient to suppori the widespread usage of I. serpyllum, In maost
cases, researchers use eithearin vitro or i wivo methods. To-evaluate these medical assertions,
more research s needed in the form of carefully orchesmrated pharmacological trials. The
findings of this evaluation will serve as & springboard for more studies. Despite T, serpylium's
extensive iraditional usage, theve has been a dearth of pharmacological vesearch, with the
majority of investigations corducted in either in vitro or in vivo settings. Important topics to
explare imclude further chemical isolation, thorough pharmacological study, and potential
culinary uses.

Keywords:

Pharmacological properties,. phytochemistry, Thymus serpyllum, toxicity, traditional
applications :

Introduction

The contemporary world is responsible for improving immune responses and achieving excellent
health via the use of medicinal herbs, For generations, from 4000 to 5000 B.C., people have
turned to traditional remedies as a cost-effective and easily accessible means of illness treatment.
The Erst known medicinal formulation derived from herbs was acquired by the Chinese. The first
text on the use of plants as medicines in India was found in the Rig-Veds, which dates back to
1600-3500 B.C. Traditional Indian medicine has long made use of herbs for their therapeutic
properties.[1] New medicinal treatments may be derived from plants.
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Abstract:

The Lamiaceae family's understudied perennial plamt Thymus serpyllum L. has a long history
of use in the treatmient of gastrointestingl and respiraiory disorders in the higher foothills of
India, Our present understanding of T. serpyllum's traditional applications, phytochenistry,
and pharmacology is not well-rounded, and thay is the goal of this review. Gathering up-to-
date knowledge on this plant is our top priority, as is promoting more in vivo-and in vitro
studies to back up local clalms. Due o its varied pharmacelogical qualities, such as
antivxidative, antibacterial, anti-inflarumatory, and anticancer activity, the essential oil
extracted from T. serpyllum has garnered substantial interest as a plant-derived product. When
it comes to creating novel medications to tackle a wide range of health sector issues,
ethnomedicinal research sias shiown thar T. serpyllum has a lotaf potential, Pharmacological
investigations alone are insufficient to support the widespread usage of T, serpyllum. In most
cases, reseqrohers use eftherin vitro or a8 wivo methods, Tp-evaluate these medical assertions,
more research is needed in the form of earefully orchestrated pharmacological trials. The
findings of this-evaluation will serve as a springboard for move studies. Despite T, serpyllum's
extensive traditional usage, there has been a dearth of pharmacological research, with the
majority of investigations canducted in either in vitro or in vivo settings. Important topics to
explare include further cuewical isolation, thorough pharmacological study, and potential
culinary uses.

Keywords:

Pharmacological properties,. phytochemistry, Thymus serpyllum, toxicity, traditional
applications

Introduction :

The contemporary world is responsible for improving immune responses and achieving excellent
health via the use of medicinal herbs, For generations, from 4000 to 5000 B.C., people have
turned to traditional remedies as a cost-effective and easily accessible means of illness treatment.
The first known medicinal formulation derived from herbs was acquired by the Chinese. The first
text on the use of plants as medicines in India was found in the Rig-Veda, which dates back to
1600-3500 B.C. Traditional Indian medicine has long made use of herbs for their therapsutic
properties.[1] New medicinal treatments may be derived from plants,
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Abstract:

The Lamiaceae family's understudied perennial plant Thymus serpyllum L, has a long history
of use in the treatment of gastrointestinal and réspiraiery disorders in the higher foothills of
India. Our present understanding of T. serpylium’s traditional applications, phytochemistry,
and pharmacology is not well-rounded, and that is the goal af this review. Gathering up-to-
date knowledge on this plant is our fop priority, as is promating more in vivorand in vitro
studies to back up local claims. Due fo its varled pharmacological qualities, such as
anifexidative, antibacterial, anti-inflarmmatory, and anticancer activiyy, the essentfal oil
extracted from T. sergyllum has garnered subsiartial interest as a planz-dertved product. When
it comes to creating novel medications to tackle a wide range of health sector issues,
ethnomedicinal research fias shiown thar T. serpyilum has a lotof potential. Pharmacological
investigations alone are insufficient to support the widespread usage of T, serpyllan. In most
cases, researchers use eitlier-in vitro or in wivo methods. To-evaluate these medical assertions,
more rvesearch is needed i the form ef carefully orchestrated pharmacological trials, The
findings of this evatuation will serve as a springboard for move studies. Despite T, serpyllum's
extensive traditional usage, theve has been a dearth of pharmacological research, with the
majority of investigations conducted in either in vitro or in vive settings. Important topics to
explore include further cheniical isolation, thorough pharmacological study, and potential
culinary uses
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Introduction !

The contemporary world is responsible for improving immune responses and achieving excellent
health via the use of medicinal herbs. For generations, from 4000 to 5000 B.C., people have
turned to traditional remedies as a cost-effective and easily accessible means of illness treatment.
The first known medicinal formulation derived from herbs was acquired by the Chinese, The first
text on the use of plants as medicines in India was found in the Rig-Veda, which dates back to
1600-3500 B.C. Traditional Indian medicine has long made use of herbs for their therapeutic
properties.[1] New medicinal treatments may be derived from plants,
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A four-strain probiotic exerts positive immunomodulatory effects by

enhancing colonic butyrate production in vitro
s P Kavitha ,Mr.K.R.S.C Bharath kumar, Mrs. M. Sindhuri ,Ms P Madhavi , Mr. Y Naveenkumar

ABSTRACT - The purpose of this contribution is to evaluate the cytotoxicity and apoptosis inducing ability
of structurally diverse anthraguinones to establish a relationship between structure and foxicity, Besides the
wide spread use of anthraquinones in pharmacological drugs for constipation and non-prescription dictary
supplements for weight loss, extracts are still commercialized as crude extracts and long-term side effects are
still relevant, In this work we developed 8 methed to quantify the cascarosides isolated from Rhamnus
purshlana (Cascara Sagrada) using LC-MS/MS and evaluated the effects of this extract and isolated
compounds on cellular viability using NOK-SI, HeLa, and T98G cell lineages. Apoptosis inducing ability was
also analyzed via evaluating key-proteing invelved in apoptosis pathways. Using cascarosides isolated from
bark extracts, we found that the presence of glucose moieties in the chemical structure reduced the toxieity.
This communication reviewsd the mechanisins of sction, toxicity of anthraquinones and correlated the toxigity
with chemical struchires of cascarosides. Results indicate that cascarosides-enriched cascarn extract, as well
as glycosylated anthraguinones, may have some bengficial effects for laxative action of herbal medicinss,
Considering our results, a cascarosides-enrchment in cascara extract is recommended.

INTRODUCTION

Anthraguinones are extensively present in
nature, found in plants, bacteria, fmgi, and
insects. They are widely used as phanmacological
drugs for constipation and s non-prescriplion
dietary supplements for weight loss. Currently,
these compounds are used fo freat a variety of
conditions bhecause of their wide ranging
biological activites, ncluding anti-
inflammatory, aotifongal, antibacterial, antiviral,
and antiarthritic actions {1}

Due o the cytotoxic action of some
anthraquinone  components, a8 doxorubicin
(natural), daunerubicin (zatural) and valmbicin
(semisynthetic), several medicines have been
developed to treat cancar (1-3). One important
mechanism of action for eytotoxic agents used in
cancer weatment is  apoplosis  induction.
However, apoptosis is also responsible for the
long-term sideeffects — a5 mucosa darkening — of
anthraguinene- rich plants,

The mucosa darkening, also known as
pseudo- melanosis coli, is & lipofuscin-like
pigment found in macrophages fiom colonic
lamina proprien.. The melanosis coli has heen
linked to the chronic use of laxative/plrgative

anthranoid-rich plants (4, 5), Desplte effective
laxative action of anthraquinome- rich plants,
clinical studies demonstrated that 73.4% of
patients who chronically wsed anthranoids
laxatives had melanosis coli, showing a clear
association between anmthraguinones and ecolon
darkening (6}, Histological studies have shown
that a large number of spopiotic bodies are not
caused by natural renewal, but by laxative action,
suggesting that melanic subslances are formed
by the actlon ofanthraquinones (7). Chen et al
(8) proposed a melanosis-forming mechanism
that comelated the accumulation of pigments lo
the long-term use of thess natural compounds,
When such compounds enter the colon. they
produce & laxative effect and damage the
epithelial cells: These celle release TNF- o for the
cell renewal induction mechanism via triggering
apoptosis. Furthermore, damaged epithelial cells
are phagocytized by macrophages, which
migrnte to feming prapria of the spithelium, In
the laming propria, the apoptotic bodies become
lipofuscin, giving rise to black patches that
darken the colon,

Department of pharmacsutics,

Email ID: kavithaph ¥l » Mobile no: 9393835500
GOKULA KRISHNA COLLEGE OF PHARMACY

|
_ ] y.

A
A B
& \

o SULLURPET

-\ 524121 =
NEN, :
s

il Bl

[0

5% FAGE 7lie
PROFESSOR & PRINCEAL



ISSN : 2347 - 224

www.iajib.com
Email : editor@iajlb.com or iajlib.editor@eamil.com

CLLEGE J
PET, TIRUPATI Dt A o 5




IS8N 2347-224 3 wwnw.iafib.com

Indo-dm. J. of LifeSe & Bt 2018 Vol 15, Issue. 3. July 2018

LA indo-American Journal of ife Sciences and Biokechnology

A four-strain probiotic exerts positive immunomodulatory effects by

enhancing colonic butyrate production in vitro
Ms.P Kavitha MrK.R.S.C Bharath kumar, Mrs.M, Sindhuri ,Ms P Madhavi, MrY Naveenkumar

ABSTRACT - The purpoge of this contribution is to evaluate the cytotoxicity and apoptosis inducing ability
of structurally diverss anthraquinones to establish a relstionship between structure and toxicity, Besides the
wide spread use of anthracquinones in pharmacological drugs for constipation and non-prescription dietary
supplements for welght loss, extracts are still commercialized as crode extracts and long-term side effects are
stll relevant, [n this work we developed & method fo quantify the cascarosides isolated from Rhamnus
purshiana (Cascara Ssgrada) using LC-MS/MS and evalusted the effects of this extracl and isolated
compounds on cellular viability using WOK-81, HeLa, and T98G cell lineages. Apoptosis inducing ability was
also analyzed via evaluating key-proteins involved in epoptosis pathways, Using cascarosides isolated from
bark extracts, we found that the pressnce of glucose moieties in the chemical structure reduced the toxicity.
This communication reviewed the mechanisms of sofion, Toxioity of anthraquinones and correlated the toxioity
with chemical structures of cascarpsides, Results indicate that cascarosides-enriched cascara extract, as well
as glycosylated anthrequinones, may hove some beneficial effects for lexative action of herbal medicines,

Considering our results, a cascarosides-anrichment in cascara extract is recommended.

INTRODUCTION

Anthraquinones are extensively present in
nature, found in plants, becleria, fmgl, snd
insecie. They are widely uced as pharmacological
drugs for constipation and as Donsprescription
dietary supplements for weight loss. Currently,
these compounds are used to treat a variety of
conditions becanse of their wide renging
biological  sctivities,  including  anti-
inflasamatory, anotifungal, amtibacterlal, antiviral,
end antiarthritic petions {1).

Due to the cytotoxic action of some
authraquinone  components, as  doxorubicin
(natural), deunorubicin (natursl} and valrobicin
(semisynthetic), seweral medicines have been
developad to treat cancer (1-3). One important
mechanism of action for cytotoxic agents used in
cancer trestment 158  apoplosis  induction,
Howsever, apoptosis is also responsible for the
long-term sideeffects — as mucesa darkening —of
anthraquinone- rich plants,

The mucosa darkening, also lknown as
pseudo- melanosia coli, is & lipofiscin-like
pigment found in macrophages from colonic
laming proprie. The melenosis coli has been
linked to the chronic use of laxative/purgative

enthranoid-rich plants (4, 5). Despite effective
laxative nction of anthraquinome- rich plants,
clinical studies demonstraled that 73.4% of
patients who chronically wused anthrancids
laxatives bad melanosis cold, showing & clear
association bDetween anthraquinones end colon
darkening (6). Histological studies have shown
that a large number of apopiotic bodiss are not
ceused by natural renewal, but by laxative action,
suggesting thet melanic substances sre formead
by the action of anthraquinones (7). Chen ef al,
(#) proposed & melanosis-forming mechanizm
that correlated the accumulation of pigments to
the long-term use of these matural compounds.
When such compounds emter the colon, they
produce a laxefive effect and damage the
epithelial cells, These cells release TNF- o for the
eell rengwal Induction mechanism via triggering
spoptosis. Furthermore, damaged epithelial cells
are phagocvtized by macrophages, which
migrate to famina propria of the epithelium, Tn
the lamina proprig, the spoptotic bodies beoome
lipofusein, giving rise to black patches that
darken the colon.
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Ms.P Kavitha ,Mr.K.R.S.C Bhorath kumar MrsM.Sisahuci;Ms P Madhavi , Mr.Y Naveenkumar

ABSTRACT - The purpose of this contribution is to evaluate the cytotoxicity and apoptosis inducing ability
of structurally diverse anthraquinones to establish a relationship between structure end toxicity. Besides the
wide spread pze of anthraquinones in pharmacclogical druge for constipstion and non-prescription dietary
supplements for weight loss, extracts are still commercialized s crude extracts and long-term side effects are
still relevant, In this work we developed a method to quantify the cascarosides izolated from Rhammus
purshigna (Cascara Sagrada) using LC-MS/MS and evaluated the effects of this exirmet and isclated
compounds on celluler viability using NOK-SI, HeLa, and T98G cell lineages. Apoptosia inducing ability was
alsp analyzed vis evalusting key-proteing involved in apoptosis pathways, Using cascarosides isolated from
bark extracts, we found that the presence of glucoss moieties in the chemical structure reduced the toxicity,
This communication reviewed the mechanisms of action, toxicity of anthraquinenes and correlaled the toxicity
with chemical structures of cascarcsides, Results indicate that cascarosides-enriched cascara extract, as well
a5 glycosyinted anthragquinones, may have some beneficial effeces for laxative action of herbal medicines.

Considering our results, a cascarosides-enrichment in cascara extract {s recommended.

INTRODUCTION

Anthraquinonss are extensively present in
natire, found in planis, bacteria, fungi, and
insects. They are widely used as pharmacological
drugs for constipstion and es non-prescription
dietary supplements for weight loss, Currently,
these compounds are used to treat a variety of
conditions because of thelr wide ranging
biclogical activites, ncluding anti-
inflammatory, autifungal, antibacterial, antviral,
and antiarthritic setions (1),

Due to the cylotoxic action of somes
anthraquinone components, as doxorubicin
{natural), deunomibicin (natoral) and valrubicin
{semisynthetic), several medicines have been
developed to treat caneer (1-3), One importznt
mechanism of action for cytotoxic sgents used in
cancer ‘tealment 15 epoptosis  Induction,
However, apoptosis is also responsible for the
long-term sideeffects — us mucosa darkening — of
anthraquinons- rich plants:

The mucoss darkening, also known as
pseudo- melanosis coll, is a lipofiascin-like
pigment found in macrophages from colonie
lamina propria. The melanosis coli has been
linked to the chronic use of laxative/purgative

anthranoid-rich plants (4, 5). Despite effective
laxstive sction of anthraguinone- rich planis,
clinical studies demonstrated that 73.4% of
patients who chronically used anthranoids
laxatives had melanosis ocoli, showing & clear
assoclation between anthraquinones and colon
darkening (6). Histological studies have shown
that & larpe oumber of apoplotlc bodies are not
caused by natural repewal, but by laxative action,
suggesting that melanic substances are formed
by the action of anthraquinones (7). Chen &t al,
{8) proposed & melenosiz-forming mechanism
that correlated the accumulation of pigments to
the lomg=term use of these natural compounds.
When soch compounds enter the colom, they
prodoce & laxetive effect and damage the
epithelial cells, These cells release TNF- a for the
cell renews| induction mechanism via triggerng
apoptosis, Furthermore, damaged epithelial cells
are phagooytized by macrophages, which
migrate to faming propria of the eplthellum. In
the lamina propriz, the apoptotic bodies become
lipofuscin, giving rise to black patches that
darken the eolon.
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A four-strain probiotic exerts positive immunomodulatory effects by

enhancing colonic butyrate production in vitro
Ms.P Kavitha Mr.K.R.S.C Bharath lamar, Mrs.M. Sindhuri ,Ms P Madhavi§ Mr, Y Naveeuknmar

ABSTRACT - The purpose of this contribution is to evaluate the eytotoxicity and apoptosis inducing ability
of structurelly diverss anthraquinonss o establish s relstionship between structure and toxicity, Besides the
wide spread use of anthraguinones in pharmacelogical drugs for constipation and non-prescription dietary
supplements for weight loss, extracts are still commervialized os crude extracts and long-term side effiects are
gtill relevant. In this work we developed & method to quantify the cascarosides isolated from Rhamaus
purshiana (Cascara Sagrada) using LC-MS/MS snd evaluated the effects of this cxtmet and isolated
commpounds on cellular viability using WOK-51, HeLa, and T98G cell lineages. Apoptosis inducing ability was
also analyzred via evaluating key-proteing invelved in apoptosis pathways. Using casoarosides isolated from
bark extracts, we found that the prescnce of ghicose moleties in the chemical structure reduced the toxicity.
This communication reviewed the mechanisms of action, toxicity of anthraguinones and correlated the toxicity
with chemical structures of cascarosides, Results indicate that cascarosides-enriched cascarn extract, ns well
s glvcosylaled anthragquinones, may have some beneficial effects for laxative action of herbal medicines,

Considering our results, 8 cascarosides-enrichment in cascara sxtract is recommended,

INTRODUCTION

Anthraquinonss are sxtensively present in
nature, found in plants, bacteria, fungd, and
insects, They are widely used as pharmacaological
drugs for copstpation and &% non-prescription
dietary supplements for weight loss. Currently,
these compounds ere used to treat a variety of
conditions because of their wide ranging
biologleal activites, including ant-
inflamimeatory, antifimgal, antibactarial, antiviral,
and antiarthritie actions (1),

Due to the oytotoxie action of soms
anthraquinene components, as doxorubicin
(natural), deunorubicin (netural) end velrubicin
(semisynthetic), several medicines have been
developed (o treat cancer (1-3). One important
mechanism of agtion for cytotoxic sgents used in
pancor  bestment 8 epoptosis  induction,
However, apoptosis is also responsible for the
long-term sideefTects — as mucoss datkening — of
anthraquinone- rich plants,

The wmucoss darksming, also known as
pseudo- melenosis coli, 8 a lipofuscin-like
pigment found in macrophages from colonic
lamine propria. The melancsis coli has been
linked to the chronic use of laxstive/purgative

anthranoid-rich plants (4, 5). Despite effective
laxative actlon of anthraquinonme- rich plants,
clinical studies demonstrated that 73.4% of
patientse who chromically used anthranoids
laxatives had melanosis coli, showing a clear
association betwesn anthraquinones and colon
darkening (6). Histological stodies have shown
thet a larpe number of apoptotic bodies are not
caused by natural renewal, bur by laxetiva action,
suggesting thet melanic substances are formed
by the action ofanthraquinones (7). Chen &t al,
(8) proposed a melanosis-forming mechanism
that comrelsted the sccummlation of pigments to
the lomg-term use of these natural compounds,
When such compounds enter the colon, they
produce a laxative effect and damage the
epithelial colls, These cells relepzse TNF- o for the
cell renewal induction mechanism via triggering
upoptosis, Furthermore, damaged epithelial cells
are phagooytized by macrophages, which
migrate to fgming propria of the epithelium.In
the laming propria, the apoptotic bodies become
lipofiscin, giving rise to bleck patohes that
darken the colon.
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A four-strain probiotic exerts positive immunomodulatory effects by

enhancing colonic butyrate production in vitro
Ms.P Kavitha Mr.K.R.8.C Bharath kumar,Mrs.M.Sindhuri Ms P Madhavi , Mr ¥ Naveenkumaf

ABSTRACT - The purpose of this contribution is to evaluate the eytotoxicity and spoptosis inducing ability
of structurally diverse anthraquinones to establizh a relationship between attucture and toxicity. Besides the
wide spread use of anthraquinones in pharmacological drugs for constipation and non-prescription dietary
supplemenits for weight loss, extracts are still commercialized as orude extracts and long-term side effects are
still relevant, In this work we developed a8 method to quantify the cascarosides isolated from Rhamnus
prirshiong (Cascara Sagrada) wsing LC-MS/MS and evaluated the effects of this extract and isolated
compounds on celiular viability using NOK-81, HeLa, and T98G cell lineages. Apoptosis inducing ebility was
also analyzed via evaluating key-proteins involved in apoptosis pathways, Using cascarosides isolated from
bark extracts, we found that the presence of glucose moieties in the chemical structure reduced the foxicity.
This communication reviewed the mechanisms of action, toxicity of anthraguinones and correlated the toxicity
with chemical structures of cascarosides, Results indicate that cascarosides-enriched cascern extract, as well
as glycosylated anthroquinones, may have some beneficial effects for laxative action of herbal medicines,

Considering our results, B cascarosides-enrichment in cascara extract 18 recommaended.

INTRODUCTION

Anthraquinones ara extensively presemt in
nature, found in planis, bacteria, fungi, and
insects. They are widely used as pharmacological
drugs for constipation and as non-prescription
dietary supplements for weight loss. Currently,
these compounds are used to treat & variety of
conditions becsuse of ftheir wide ranging
biologleal actvites, including anti-
inflammneatory, antifungel, artibactarial, antivirsl,
and antiarthritic actions (1),

Due to the ocytotoxie action of some
anthraquinone components, & doxorubicin
(nanmal), deunorubicin (netural) and valmubicin
(semisynthetic), several medicines have been
developad to treat cancer (1-3). One important
mechanism of action for eytotoxic agents used in
cancer trestment 18 spoptosis  induction,
However, apoptosis is also responsible for the
long-term sideeffects — as mucosa darkening —of
anthraquinone- rich plaats,

The mucoga darkening, also known as
psoudo- melznosis coli, i8 a lipofuscin-like
pigment found in macrophages fram colonic
lamina propria. The melancsis coli has been
linked to the chronic use of laxative/purgative

anthrancid-rich plants (4, 5). Despite effective
luxative sctlon of anthraguinome- rich plants,
clinical studies demonsirated that 73.4% of
patients  who chrondeally wused anthranoids
laxatives had melanosis coli, showing a clear
gssociation between anthrequinones and oolon
darkening (6). Histological stodies have shown
that a large number of apoptotic bodies are not
caused by natural renewal, but by laxative action,
suggesting that melanic substences are formed
by the action ofanthraquinones (7). Chen et al
(8) proposed a melanosls-forming mechanism
that comrelated the accumulation of pigments to
the long-term use of these patural compounds.
When such compounds enter the colom, they
produce & laxative eoffect and damage the
epithelial cells, These cells release TNF- o for the
cell renewal induetion mechanism via triggering
apoptosis. Furthermore, damaged epithelial cells
are phagocytized by macrophages, which
migrate to famina propria of the epithelium, Tn
the lamina propria, the spoptotic bodies become
lipofuscin, giving rise to black pafches that
darken the colon.
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ABSTRACT: A number of PK/PD models have been established, building on various
classical pharmacology foundations; these models are based on the principles of
pharmacological action and the primary physiological processes that limit or turnover the
drugs effectiveness. You can design better PK/PD or small system models by adding
complexity to many fundamental models; tolerance is only one of many such additions.
We demonstrate all of these concepts in our corticosteroid models, along with features
of the horizontal and vertical integration of molecular to whole-body processes. The
potential advantages and disadvantages of moving PK/PD towards systems models are
outlined here. The paper "J Pharm Sci 102:2930-2940" was published in 2013 and was
written by Wiley Periodicals, Inc. and the American Pharmacists Association. Words like
‘pharmacodynamics,” "systems pharmacol-ogy,” “"mathematical models,” “dosage
response,” and "indirect response models” are utilized.

INTRODUCTION

The areas of pharmacokinetics and
pharmacodynamics (PK/PD) emerged from a
long history of understanding basic
pharmacological principles, mostly in
relation to static or in vitro methods. A
wide variety of small-to-large systems
models have evolved to capture drug
actions at various levels of biological
structure, and several basic PK/PD models
for in vivo drug effects have evolved into

more complicated ones. This review will go
over the various areas that have embraced
pharmacometrics and PK/PD, highlight key
aspects of popular PK/PD models,
demonstrate how to construct models that
enhance PK/PD and small systems models,
and highlight the difficulties in creating
more accurate quantitative approaches for
larger systems models.
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