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CHAPTER- I: REGULATIONS

L. Short Title and Commencement

These regulations shall be called as “The Revised Regulations for the B. Pharm. Degree
Program (CBCS)of the Pharmacy Council of India, New Dellu™. They shall come into
effect from the Academic Year 2016-17. The regulations framed are subject to
modifications from time to time by Pharmacy Council of India.

2. Minimum gqualification for admission
1.1 First vear B. Pharm:

Candidate shall have passed 10+2 examimation conducted by the respective
state/central government authorities recogmzed as equivalent to 10+2 examination
by the Association of Indian Universities (AIU) with English as one of the
subjects and Physics, Chemistry, Mathemancs (P.C.M) and or Biology (P.C.B /
P.C.M.B.) as optional subjects individually. Any other qualification approved by
the Pharmacy Council of India as equivalent to any of the above examinations.

1.1. B. Pharm lateral entry (to third semester):
pass in D. Pharm. course from an institution approved by thi Pharmacy Council
f India under section 12 of the Pharmacy Act.

J. Duration ol the program
The course of study for B.Pharm shall extend over a period of eight semesters (four
academic years) and six semesters (thrée academic years) for lateral entry siudents. The
curricula and syllabi for the program shall be prescribed from time to time by Pharmacy
Council of India, New Delhi.

4. Medinm of instruction and examinations
Medium of instruction and ‘examination shall be in English.

5. Working days in each semester

Each semestershall consist of not less than 100 working days. The odd semesters shall be
conducted from the month of June/July to November/December and the even semesters
shall be conducted from December/January to May/June in every calendar year.

6. Attendance and progress

A candhdate 18 required to put 1n at least 80% attendance in individual courses considering
theory and practical separately. The candidate shall complete the prescnbed course
satisfactorily to be eligible to appear for the respectiveexaminations.
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7. Program/Course credit structure

As per the philosophy of Credit Based Semester System, cerfain quantum of academic
work viz. theory classes, tutorial hours, practical classes, ete. are measured in terms of
credits. On satisfactory completion of the courses, a candidate earns credits. The amount
of credit associated with a course is dependent upon the number of hours of instruction
per week in that course. Similarly, the credit associated with any of the other academic,
co/extra-curricular activities is dependent upon the quantum of work expected to be put
in for each of these activities per week.

T.1 Credit assignment
T.1.1 Theory and Laboratory courses

Courses are broadly classified as Theory and Practical. Theory courses consist of
lecture (L) and for tutorial (T) hours, and Practical (P) courses consist of hours
spent in the laboratory. Credits (C) for a course 15 dependent on the number of
hours of nstruction per week in that course, and is obtained by using a multiplier
of one (1) for lecture and mitorial hours, and a multiplier of half (1/2) for practical
(faborafory] hours. Thus, Tor example, a theory course having three lectures and
tutorial per week throughout the semester carries a credjit of 4. Sinularly, a
tical having four laboratory hours per week throughouf semester carries a
dit of 2.

7.2 Minimum credit requirements

The mimimum credit points required for award of a B. Pharm. degree is 208.
These credits are divided into Theory courses, Tutorials, Practical, Practice
School and Projectover the duration of eight semesters. The credits are distnbuted
semester-wise as shown an-Table IX. Courses generally progress in sequences,
building competencies and their positioning indicates certain academic mafturity
on the part of the leamers. Learners are expected to follow the semester-wise
schedule of courses given in the syllabus.

The lateral entry students shall get 52 credit points transferred from their D.
Pharm program. Such students shall take up additional remedial courses of
‘Commumicalion Skills” (Theory and Practical) and *Computer Applhcations i
Pharmacy” (Theory and Practical) equivalent to 3 and 4 credit points respectively,
a total of 7 credit pomnts to attain 59 credit points, the maximum of [ and II
semesters.

8. Academic work
A regular record of attendance both in Theory and Practical shall be maintained by the
teaching staff of respective courses.
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9. Course of study
The course of study for B. Pharm shall include Semester Wise Theory & Practical as
given in Table — I to VIIL The number of hours to be devoted to each theory, tutorial and
praciical course in any semester shall not be less than that shown in Table — 1 o' VIIL

Table-1: Course of study for semester |

Mo of Tt Credit
Course code Mame of the conrse . .
hours rial points
BP10IT Human Anatomy and Physiology I- 3 1 4
Theory
BPI1OZT Pharmaceutical Analysis [ — Theory 3 1 4
BP103T Pharmaceutics I — Theory 3 1 4
BP104T Pharmaceutical Inorgame Chemstry — 3 1 4
Theory
BPIOAT Commumication skills — Theory * 2 - 2
BPIOGEBT Remedial Biology/ . "
BPIOGREMT Remedial Mathematics — Theory® - ) -
BPLOTP Human Anatomy and Physiology — 4 ) -
Practical
BP10OXP Pharmacentical Analyeis T — Peactical 4 - 3
BPI1O9P Pharmmaceutics | — Practical 4 - 2
BP110P Pharmaceutical Inorganic Cheémmsiry — 1 i 3
Practical
BPI1IP Commumcation skills— Practical® 2 = 1
BP11ZRBFP Remedial Biology ~Practical* 2 - |
Total | 32/34%36° 4 27/129%31F

“Applicable ONLY for the students whoe have studied Mathematics | Physics [ Chemistry at HSC and
appearing for Remedial Biolosy (RB)course.
*Applicable ONLY for the students who have studied Physics / Chemistry [ Botany
appearing for Remedial Mathematics (RM oourse.
* Mon University Examination (MUE)

Loology at HSC and
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Table-11: Course of study for semester 11
¢ -|:.|-IIHE Name of the course No-of Tutorial {'r?d“
Code hours points
BP201T | Human Anatomy and Physiology Il — Theory 3 1 4
BP202T | Pharmaceutical Organic Chemustry 1 — Theory 3 1 4
BP203T | Biochemstry — Theory 3 1 4
BP204T | Pathophysiology — Theory 3 1 4
BP203T | Computer Applications in Pharmacy — Theory * 3 - 3
BP206T | Environmental sciences — Theory * 3 - 3
BPZ0TP | Human Anatomy and Physiology 11 —Practical 4 - .
BP20EF | Pharmaceutical Orgamic Chemustry 1- Practical 4 - .
BP209P | Biochemistry — Practical 4 - 2
BP210P | Computer Apphicaions in Pharmacy — Practucal® 2 - 1
Total il 4 19
it T T .hi.1'_'. Examination {NUE)
Table-111: Course of study for semester 111
Course No. of . o | Credit
NAMIE ol hE Course TuTorial .
code hours points
BP301T | Pharmaceutical Orgamc Chemustry II'- Theory 3 1 4
BP302T | Physical Pharmaceutics | — Theory 3 1 4
BP303T | Pharmaceunical Microbology < Theory 3 1 4
BP304T | Pharmaceutical Engineenng - Theory 3 1 4
BP305P | Pharmaceutical Organie Chemistry 11 — Practical 4 - .
BP306P | Physical Pharmaceunies | — Practical 4 - 2
BP307P | Pharmaceuncal Microbwology — Practical 4 - 2
BP 308F | Pharmaceuttal Engineenng —Practical 4 - .
Total | 28 4 24
5
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Table-1V: Course of study for semester 1V

Course Name of the course No. of Tutorial {.‘r!edit
code hours points
BP401T | Pharmaceutical Orgamc Chemstry 11— Theory 3 1 4
BP402T | Medicinal Chemustry 1 — Theory 3 1 4
BP403T | Physical Pharmaceutics 11 — Theory 3 ] 4
BP404T | Pharmacology 1 — Theory 3 1 4
BP405T | Pharmacognosy and Phytochemmstry I- Theory 3 1 4
BP406F | Medicinal Chemustry | — Practical 4 - 2
BP407P | Physical Pharmaceuncs 11 — Practical 4 .
BP408P | Pharmacology 1 — Practical 4 - .
BP409P | Pharmacognosy and Phyvtochemstry 1 - Practical 4 - 2
Total | 31 5 28
Table-V: Course of study for semester V
Course Name of the course No-of Tutprial {rr?d“
code hours points
BP501T | Médicinal Chepustry 11— Theory k] 4
BP502T | Industral Pharmacyl— Theory 3 1 4
BP503T | Pharmacology Il — Theory 3 1 4
BP304T | Pharmacognosy and Phvtochemmstry 11— Theory 3 1 4
BP505T | Pharmaceutical Junsprudente — Theory 3 1 4
BPS06P | Industrial Pharmacyl — Practical 4 - 2
BP507P | Pharmacology 11 — Pracucal 4 - .
BPS0EP | Pharmacognosy and Phytochemistry I - 4 - 2
Practical
Total | 27 5 26
[
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Table-V1: Course of study for semester VI

Course _ No.of | . Credit
Name of the course Tutorial .
code hours points
BP6OIT | Medicinal Chemustry 111 - Theory 3 1 4
BP&02T | Pharmacology Il — Theory 3 | 4
BP&03T | Herbal Drug Technology — Theory 3 | 4
BP604T Biopharmaceutics and Pharmacokinetics — 3 i 4
Theory
BP&053T | Pharmaceunical Biotechnology — Theory 3 | 4
BP&06T | Quality Assurance —Theory 3 1 4
BP60OTP | Medicinal chemustry 111 — Practical 4 2
BP60OEP | Pharmacology 111 — Practical | 2
BP609F | Herbal Drug Technology — Practical 4 - 2
Total K1) b 30
Table-VII: Course of study for semester VII
Course Mo, of . Credit
Mame ol the course Tutorial .
code hours points
BPTOIT | Instrumental Methods of Analysis < Theory 3 | 4
BPTOZT | Industnal Pharmacyll — Theory 3 1 4
BPTO3T | Pharmacy Practice — Theory 3 | 4
BPTMT | Novel Drug Delivery Svstem — Theory 3 | 4
BP705P | Instrumental Methods of Analysis — Practical 4 - 2
BPTO6PS | Practice School®* 12 - B
Total 18 5 24

= Non University Exafination (MUE)
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Table-VIII: Course of study for semester VIII

Course MName of the course Ne. of Tutorial ( r?ﬂ“
code hours points
BPEOIT | Biostanstics and Research Methodology 3 | 4
BPEO2ZT | Social and Preventive Pharmacy 3 1 4
BPBO3ET | Pharma Marketing Management
BPRMET | Pharmaceutical Regulatory Science
BPROSET | Pharmacovigilance
BPROGET Quality Control and Standardization of 1413 444
Herbals 1+1=2
BPSOTET | Computer Aided Drug Design f 5
BPEOBET | Cell and Molecular Brology
BPFSIRET | Cosmelic Science
BPEIOET | Expenimental Pharmacology
BPEIIET | Advanced Instrimeniation Techmogues
BPSIZET | Dietary Supplements and Nutraceuticals
BPRI3PW | Project Work 12 - b
Total 24 4 X2

Table-1X: Semester wise eredits distribution

Semester Credit Poinis
I 27129%30F
Il 29
111 26
IV 28
W 26
VI 26
WVII 24
VIl 22
Extracurricular’ Co curncular activities o1+
Total eredit points for the program 209/211%21F

* The credit points assigned for extracurmicular and or oo-curmicular activitbes shall be given by the
Prncipals of the colleges and the same shall be submitted to the University. The criteria to acquire this
credit point shall be defined by the colleges from time to time.

*Applicable ONLY for the students siudied Physics [ Chemistry | Botany / Foology at HSC and appearing
fior Remedial Mathematics course.

*Applicable ONLY for the students studied Mathematics [ Physics / Chemistry at HSC and appearing for
Remedial Biology course.
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10. Program Committee

The B. Pharm. program shall have a Program Commuittee constituted by the Head

of the institution in consultation with all the Heads of the departments.

The composition of the Program Committee shall be as follows:

A senior teacher shall be the Chairperson; One Teacher from each depariment
handling B.Pharm courses; and four student representatives of the program (one
from each academic year), nominated by the Head of the institution.

L.

Duties of the Program Commitiee:

Periodically reviewing the progress of the classes.

Discussing the problems concerning curriculum, syllabus and the conduct of

classes.

DLSCLIH]I'I.]:_ mt.h |he course |e..-]|..her$ on the nature am:l scope of assessment for
: - - - desis al the beginning of

respective semesters.
Commumicating its recommendation to the Head of the insfitution on academic
matlers.

The Program Committee shall meet at least thrice in a sepester preferably at
the end of each Sessionalexam (Infémal Assessment) pnd before the end

semester exam.

11. Examinations/Assessmenis
The scheme for internal assessment and end semester examinations is given in Table — X,

11.1 End semester examinations

The End Semester Examiations for each theory and practical coursethrough semesters |
to VIII shall beconducted by the university except for the subjects with asterix symbol (*)
in table I and II for which examinations shall be conducted by the subject experts at

college level and the marks/grades shall be submutted to the umversity.
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Tables-X: Schemes Tor internal assessments and end semester examinations semeste

Semester 1
) Infernal Assessment End Semester E
Course ) - - —
code Mame of the course Contnsous Sessiomnal I_r_:mz, Total Mark I
M Marks Diuration ’ Ry
Humagy Anatosy and c ng -
BRIOIT Physiojogy |- Theory 10 15 | Hr 25 15
e — Pharmpiceutical Analysis [ 10 15 | Hr 75 .
Ty
BPIO3T Pharmjpceutics | — Theory 1] 15 | Hr 15 75
BRI4T | Phammieesteainorsanie I 5 THr 75 75
Chemistiry — Theory
£ Communication skills £ & &
BPIOST Theory * ] 10 | Hr 13 15
BFI06RBT | Remedial Biology : 10 | Hr 15 15
BPIOGRMT | Mathematics — Theory® - ]
Bplg7p | Human Anatomy and 5 10 4Hrs 15 35
Physiology — Practical
BF0RF P]u.nqmuuu:iuul Analysis | 5 10 4 Hrs 15 15
Practical
BPF1{%P Pharmaceutics | — Practical b 10 4 Hrs 15 i3
gp1op | Pharmaccutical Inorganic 5 10 4Hrs 15 35
Chemisiry — Practical
BFI1IE Emn::nuniuu:iun zkills 5 5 7 Hrs 10 15
Practical*
Remedial Biology : : z
BPI1ZREP Practical® 2 5 2Hes 10 15
Total | TINTEE0" TS 125 130" | 232424 18E 20 2 10# AT ]
Hrs 40°

“Applicable ONLY for the students studied Mathematics / Physics |/ Chemistry at HSC and appearing for Remedial Biology (RB o

*Applicable ONLY for the students siudied Physics / Chemisiry / Botany

Ll Mon Univ

crgity ExaminationNUE)

Zoology at HSC and appearing for Remedial Mathemat

www.FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

l Firstranker's chaoice

www.FirstRanker.com www.FirstRanker.com

Semester 11

Course lmamaL.iumnpeut End Sem
MName of the conrse Continuous Sessional Exjims
cinide
Muode Marks Duration Total Marks
BP20IT Humah Anatomy and Physiology 10 15 il e 75 25
Il - Theory
Bpagat | Pharmbseutical Organic 1 5 I Hr 25 75
T Chemistry I — Theory - o

BP203T | Biochemistry — Theory 10 15 1 Hr 25 75
BP204T | Pathophysiology — Theory 10 15 1 Hr 25 75
BpagsT | Computer Applications in 10 15 I Hr 25 50

Pharmacy — Theory*®
BP206T | Environmental sciences - Theory® 10 15 | Hr 25 50
Human Anatomy and Physiology

BP2OTP 5 ; z z
Il —Practical - v 4 Hes L *
BP20KP Phammaceutical Drg-:mlc 5 10 4 Hrs 15 15
Chemastry |- Practical
BP209F | Biochemistry — Practical 5 10 4 Hrs 15 5
gp210p | Computer Applications in 5 5 2 Hrs 10 15
Pharmacy — Practical®
Total 1] 125 2 Hrs s S

* The subject experts at college level shall conduct examinations
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Semester 111
Course el ssrEsment End Sem;
Name of the course Continuous Sessional Exhms
i |
code Maode Marks s ation Total Misrks

gp3o1T | Fharmpeeutical Organic 10 15 1| Hr 25 75
Chemftry Il — Theory

BP302T | PhysichlPharmaceutics] —Theory 1 — HHr 25 75

BP303T Pharmaceutical Microbiology — 10 15 | He 25 ~:
Theory

BP304T Pharmaceutical Engineenng — 10 15 | He 13 25
Theory

BPI05P Pharmaceutical Drg:.mlc 5 10 4 He 15 13
Chemstry Il — Practical

BP}[J&P Ptl:f'!l-i.L'EIJ Fhﬂnnﬂcru{ici I — j Iu 4 fll.' Ij 3;‘
Practical )

BPI0TP Phunimu:l..'ulu.'al Microbwology — 5 10 4 He 15 13
Practical

BPI08P Phun_na:u:l..'ulu.';ll Engineenng — 5 10 4 Hr 15 15
Practical

Total il 100 20 160 4410
12
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Semester TV
) Internal Assessment End Sem
Course MName of the course Continuous Sessional Expms
Il L L [ L L
code Maode Marks Dugation Total Miarks
BP401T Pharmfpceunical Organic 10 15 il fe 15 75
Chemuptry III- Theory
BP402T | Medicinal Chemustry 1 — Theory 10 15 I|Hr 25 75
BP403T Physical Pharmaceutics 11— 10 15 | Hr 75 75
Theory
BP404T | Pharmacology 1 - Theory 10 15 | Hr 25 73
BP405T | Pharmacognosy | — Theory 10 15 | Hr 25 75
BP406F | Medicinal Chemstry [ — Practical 3 10 4 Hr 15 a5
BP40TP Ph}-'bi:L'EIJ Pharmaceunics 11 - 5 10 4 Hrs 15 15
Practical
BP40EFP | Pharmacology I - Prachical 5 10 4 Hrs 15 35
BP40SF | Pharmacognosy | —Practical 5 10 4 Hrs 15 i5
Total T 115 21 Hrs 185 515
13
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Semester W
) Internal Assessment End Sem
Course MName of the course Continuous Sessional Expms
Il - - e E -
code Maode Marks Dugation Total Miarks
BP501T | Medicinal Chemustry 11 — Theory 10 15 | Hr 25 75
BP502T | Industfial Pharmacyl- Theory 11 15 | Hr 25 75
BPS03T Phunnpcu:.lug:,- I1 - Theory 10 15 I| Hr 25 75
BP304T | Pharmacognosy I — Theory 10 15 I Hr 25 5
BPSOST Pharmaceutical Jurisprudence — 10 15 | Hr 15 75
Theory
BP506F | Industnial Pharmacyl- Practical 3 10 4 Hr 15 i5
BP307TP | Pharmacology 11 — Practical 3 10 4 Hr 15 35
BP508P | Pharmacognosy 11 - Practical 5 10 4 Hr 15 35
Total s 105 17 Hr 170 480
14
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Semester VI

) Internal Assessment End e
Course Mame of the course Continuous Sessional Exams
civile " - - — -
Maode Marks Dvimst @ tiom Total Misrks
BPoOIT | Medicinal Chemustry 111 — Theory 10 15 I|Hr 25 [
BP&02T | Pharmpcology 11 — Theory 10 15 I|Hr 25 75
BP60AT Herball Drug Technology — 10 5 e 25 25
Theory
Biopharmaceutics and
BP&OAT 5 75 75
Pharmacokinetics — Theory 1 12 FHr = )
BP&0ST Pharmaceutical Biotechnology— 10 15 | Hr 15 75
Theory
BP&06T | Quality Assurance— Theory 10 15 | Hr 25 75
BP&0TP Mudl:;:mu] chermstry 1 — 5 10 A Hrs 15 15
Praciical
BP6OEP | Pharmacology 111 — Practical 5 10 4 Hrs 15 a5
BPeoop | Herbal Drug Techndlogy — 5 10 4 Hrs 5 13
Praciical
Total 75 120 18 Hrs 195 555
15
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Semester VI
7 %
. Internal Asses.&]nenl E.m:l_.
Course E:
MName of the course s — =
code ontinuous Sessional Exams Total Marks
Mode Marks Dujration )
BPTOIT Instrymental Methods of Analysis 10 15 Hr 25 2s
— Thetesy
BPTOZT | Industnal Pharmacy — Theory L] 15 1 Hr 25 TS
BPTO3T | Pharmacy Practice — Theory 10 15 1 Hr 23 75
BPTO4T Novel Drug Delivery System — 10 15 1 Hr 75 =5
Theory
BPT05 P [n!.-TI.'LI[I'..I:'.".I'lti.'I] Methods of Analysis 5 10 4 Hrs 15 15
— Practical
BP706 PS | Practice School® 25 - . 25 125
Total 70 70 BEHrs 14 46

* The subyect experts at college level shall conduct examinations
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Semester VI

Course Internal Assessment End Sem
) Name of the course Continuous Sessional Exams i
ol
Mode Marks Duration Total Niarks
Biogtatrstresnd Research ~ . _
BPEOIT 1] 15 IIH 25 75
Methodology — Theory '
BPROOT S‘f;:t“i:_,]‘_::d Preventive Pharmacy 10 15 | e 25 73
RPROIET Phagmaceutical Marketing —
Thedry
BPROMET F]J:;'ernu-:::‘.' utical Regulatory
Science — Theory
BPBOSET | Pharmacovigilance — Theory
Quality Control and
BPREOGET | Standardization of Herbals'=
Theory 10+ 10 15+ 15 1 +1 25+ 25 75+ 75
- 20 30 2 Hrs w1l 150
BPROTET Computer Anded Drug Design —
Theory
RPROSET Cell and Molectlar Biology —
Theory
BPBORET | Cosmenc Science — Theory
BPRIOET Expenmental Pharmacology —
Theory
BPRIIET Adtﬂjﬂ:d [nstrumentation
Techmques — Theory
BPE1ZPW | Project Work - - - - 150
| Total | 4 il 4 Hrs 100 451
17
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11.2 Internal assessment: Continuous mode
The marks allocated for Continuous mode of Internal Assessment shall be awarded
as per the scheme mven below.

Table-XI: Scheme for awarding internal assessment: Continuous mode

Theory
Criteria Maximum
Marks
Attendance (Refer Table — XII) 4 2
Academic activities (Average of any 3 activities e.g. quiz, assignment, 3 1.5
open book test, field work, group discussion and seminar) )
Student — Teacher interaction 3 1.5
Total 10 5
Practical
Antendance (Refer Table — XII) 2
Based on Practical Records, Regular viva voce, etc. i
Total S
Table- X1I: Guidelines for the allotment of marks for ntten]janct
Percentage pf Attendance Theory Pradgtical
95+ 100 - Ji
20— 94 3 115
£5]— 89 2 |
Bl — 84 1 0.5
Less than 30 0 0

11.2.1 Sessional Exams
Two Sessional exams shall be esonducted for each theory / practical course as per the
schedule fixed by the college(s). The scheme of question paper for theory and practical
Sessional examinations 1$-given below. The average marks of two Sessional exams shall
be computed for internal assessment as per the requirements given in tables — X.

Sessional exam shall be conducted for 30 marks for theory and shall be computed

for 15 marks. Similarly Sessional exam for practical shall be conducted for 40 marks and
shall be computed for 10 marks.

Question paper pattern for theory Sessional examinations

For subjects having University examination

L. Multiple Choice Questions (MCQs) 10x 1= 10
OR OR
Objective Type Questons (3 x 2) 05x2=10
(Answer all the questions)
L Long Answers (Answer | out of 2) 1 x 1D=10
1. Short Answers ( Answer 2 out of 3) 2x5=10
Total 30 marks
18
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For subjects having Non University Examination

I. Long Answers (Answer | out of 2) 1 x 10= 10
II. Short Answers (Answer 4 out of 6) 4% 5 20
Total 30 marks

Question paper pattern for practical sessional examinations

L. Synopsis 10
L. Experiments 25
L. Viva voce 03
Total 40 marks

11. Promuotion and award of grades

dein a course of
B.Pharn}.program if he/she secures at least 30% marks in that particylar course including
internal pssessment. For example, to be declared as PASS and to get grade, the student has
to secune a minimum of 50 marks for the total of 100 including ¢ontinuous mode of
assessment and end semester theory examination and has to secur¢ a minimum of 25
marks for the tofal 30 ncluding iniemal assessmeni and end semester practical
examination.

13. Carry forward of marks

In case a studentfails to secure the-minimum 50% in any Theory or Practical course as
specified in 12 then he/she shalb reappear for the end semester examinationof that course.
However his‘her marks of the Internal Assessmentshallbe carried overand he/she shall be
entitled for grade obtained by him'her on passing.

14. Improvement of internal assessment

A studentshall have the opportunity to improvehisher performance only oncen the
Sessional exam component of the internal assessment. The re-conduct of the Sessional
exam shall be completed before the commencement of next end semester theory
examinaiions.

15. Re-examination of end semester examinations
Reexamination ofend semester examinationshall be conducted as per the schedule given
in table XIIL The exact dates of examinations shall be notified from time to ime.

19

Firstranker's choice

ar cam www.FirstRanker.com
L™ L™Ld



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

» FirstRanker.com

A Firstranker's choice
www.FirstRanker.com

www.FirstRanker.com

Table-X111: Tentative schedule of end semester examinations

Semester For Regular Candidates

For Failed Candidates

I I, W and WII Movember ! December

May / June

IL IV, V1 and VIII

May / June

MNovember [ December

Question paper pattern for end semester theory examinations

For 75 marks paper

L. Multiple Choice Questions(MCOs) 20x 1 20
OR OR
Objective Type Questions (10 x 2) 10x 2 20
(Answer all the questions)
II. Long Answers (Answer 2 out of 3) x 10=20
I11. Short Answers [Answer 7 out of 9) Tx 3 35
Tofal I3 marks
For 50 marks paper
I. Long Answers (Answer 2 out of 3) 2x10=20
I 8 Answers (Answer 6 out of B) 6x5 30
Total 50 marks
For 35 marks paper
I. Long Answers (Answer Lout of 2) | x 10 =10
II. Short Answers (Answer 5 out of 7) 5x5 25
Total 35 marks

Question paper pattern for end semester practical examinations

L. Synopsis 5
II. Experiments 25
III. Viva voce 5
Total A5 marks
20
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16. Academic Progression:
Mo student shall be admitted to any examination unless he/she fulfills the norms given in

6. Academic progression rules are applicable as follows:

A student shall be eligible to carry forward all the courses of L, Il and 111 semesters till the
IV semester examinations. However, he/she shall not be eligible to attend the courses of V
semester until all the courses of | and 11 semesters are successfully completed.

A student shall be eligible to carry forward all the courses of IIL, IV and V semesters till
the V1 semester examinations. However, he/she shall not be ehgble to attend the courses
of VII semester until all the courses of L IL 11 and IV semesters are successfully
completed.

A student shall be eligible to carry forward all the courses of V, VI and VII semesters till
the VIII semester examinations. However, he/she shall not be eligible to get the course
completion certificate until all the courses of L I III, IV, V and VI semesters are
successifilly completed.

A student shall be eligible to get his’her CGPA upon successful mranetiun of the courses
of 1 to V|III semesters within the stipulated time period as per the normg specified in 26.

A lateral enfry student shall be eligible to carry Torward all the courses of I IV and V
semesters ll the V1 semester exammnations: However, he/she shall not be ehgmble to
attend the courses of VII semester nmul all the courses of III and IV semesters are
successfully completed.

A lateral entry student shall be-eligible to carry forward all the courses of ¥V, VI and VII
semesters tll the VI semester examinanons. However, he/she shall not be ehmble to get
the course completion eerfificate until all the courses of IIL IV, V and V1 semesters are
successfully complesed.

A lateral entry student shall be eligible to get his'her CGPA upon successful completion

of the courses of III to VIII semesters within the stipulated time period as per the norms
specified in 26.

Any student who hasgiven more than 4 chances for successful completion of 1 / 111
semester courses and more than 3 chances for suecessful completion of 11 / IV semester
courses shall be permitted to attend V / VII semester classes ONLY dunng the
subsequent acadermic vear as the case may be. In simpler terms there shall NOT be any
ODD BATCH for any semester.
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MNote: Grade AB should be considered as failed and treated as one head for deciding
academic progression. Such rules are also applicable for those students who fail to register
for examination(s) of any course in anysemester.

17. Grading of performances

17.1 Letter grades and grade points allocations:

Based on the performances, each student shall be awarded a final letter grade at the end
of the semester for each course. The letter grades and their corresponding grade points are
gven in Table — XI1L

Table - XII: Letter grades and grade points equivalent to
Percentage of marks and performances

Percentage of Letter Grade Grade Point Performance
Marks Obtained
20.00 — 100 O 10 Outstanding
B0.00 — 89,99 A 9 Excellent
70.00 - T9.99 B ] Giood
60.00 — §9.99 C 7 Faur
50,000 — 35949 D 6 Average
Less tha11 50 F 0 Fanl
Absent AB 0 Fail

A learner who remains absent for any end semester examination shall be assigned a letter

grade of ABand a comresponding grade. powmt of zero. He/she should reappear for the said
evaluanon/examination in due course.

I18. The Semester grade point average (SGPA)

The performance of a studént in a semester is indicated by a number called ‘Semester
Grade Point Average”™ (SGPA). The S5GPA 1s the weighted average of the grade ponts
obtainedin all the courses by the student during the semester. For example, if a siudent
takes five courses{Theory/Practical) in a semester with credits C1, C2, C3, C4 and C5
and the student’s grade poantsin these courses are Gl, G2, G3, G4 and G3, respectively,
and then students” SGPA 15 equal to:

Cilsg # Calr # Calas + Cyllagt Calsse
SGPA =

Ci+Cr+ Ca+ Ca+ Cs
The SGPA 15 calculated to two decimal points.It should be noted that, the SGPA for any

semester shall take into consideration the F and ABSgrade awarded in that semester. For
example if a learner has a F or ABS grade in course 4, theSGPA shall then be computed

22
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Calan + Calaz + Calas + Co® LZERO + Calas
SGPA = —_
Ci+Ca+Ca+ Cytr Cs

19. Cumulative Grade Point Average (CGPA)

The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points
and 15 indicated in final grade report card/final transeript showing the grades of all VIII
semesters and their courses. The CGPA shall reflect the failed statusin case of F
grade(s).nll the course(s) 18/are passed. When the course(sps/are passedby obtaming a
pass grade on subsequent examination(s) theCGPA shall only reflect the new grade and
not the fail grades eamed earlier. The CGPA is calculated as:

Cila + Calz + O35 + CaSat CsSst Colat O+ Cala
CGPA =

Cir+C+ Ca+ Cyt Cet Cg+ Cr+ Cy

where Cj_ Cs Cs, _ 18 the total number of credits for semester LILIL ... and 54,52, 83,18
81 1 :

irst Class with Distinction = CGPA of. 7:50 and above
S CEPA of 6 0 a7 49

Second Class CGPA of 5.00 10 5.99

21. Project work

All the students shall undertake 4 projectunder the supervision of a teacher and submit a
report. The area of the project shall directly relate any one of the elective subject opted by
the student in semester VI The project shall be carned out in group not excesding 3 in
number. The project report shall be submutted in tnphcate (tvped & bound copy not less
than 25 pages).

The internal and external examner appomnted by the Umversity shall evaluate the project
at the time of the Practical examinations of other semesten(s). Students shall be evaluated
in groups for four hours (i.e., about half an hour for a group of five students). The
projects shall be evaluated as per the cnitena given below.
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Evaluation of Dissertation Book:

Objective(s) of the work done 15 Marks
Methodology adopted 20 Marks
Fesults and Dhscussions 20 Marks
Conclusions and Ouicomes 20 Marks
Total 75 Marks
Evaluation of Presentation:
Presentation of work 25 Marks
Communication skills 20 Marks
Duestion and answer skills 30 Marks
Total 75 Marks

Explanaffon: The 75 marks assigned to the dissertation book shall be same for all the
students( in a group. However, the 75 marks assigned for presentatign shall be awarded
based on the performance of individual students in the given critera.

22, Indystrial training (Desirable)
Every candidate shall be required to work forat-least 150 hours spread over four weeks in
a Pharmaceutical Industry/Hospatal. It uncludes Production wmt, Quality Control
department, Quality Assurance deépartment, Analviical laboratory, Chemical
manufacturing unit, Pharmaceutical~ R&D, Hospital (Clinical Pharmacy), Clinical
Research Organization, Commumty Pharmacy, ete. After the Semester — V1 and before the
commencement of Semester + VII, and shall submit satisfactory report of such work and
certificate duly signed by the authority of training organization to the head of the institute.

23. Practice School

In the VII semester, every candidate shall undergo practice school for a period of 150
hours evenly distributed throughout the semester. The student shall opt any one of the
domains for practice school declared by the program commitiee from time totime.

At the end of the practice school, every student shall submit a printed report (in triplicate)
on the practice school he/she attended (not more than 25 pages). Along with the exams of
semester VII, the report submutted by the student, knowledge and skills acquired by the
student through practice school shall be evaluated by the subject experts at college
leveland grade point shall be awarded.

24
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4. Award of Ranks
Ranks and Medals shall be awarded on the basis of final CGPA. However, candidates

who fail in one or more courses during the B.Pharm program shall not be eligible for
award of ranks Moreover, the candidates should have completed the B. Pharm program in
minimum preseribed number of vears, (four years) for the award of Ranks.

25, Award of degree
Candidates who fulfill the requirements mentioned above shall be eligible for award of
degree dunng the ensuing convocation.

26. Duration for completion of the program of study

The duration for the completion of the program shall be fixed as double the actual
duration of the program and the students have to pass within the said period, otherwise
they have to get fresh Registration.

7. dmission after break of study
Candidafe who seeks re-admission to the program after break of study has to get the

s of break up
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Semester |
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BPI0OIT. HUMAN ANATOMY AND PHYSIOLOGY-1 { Theory)

45 Hours

Scope: This subject 15 designed to impart fundamental knowledge on the structure and
functions of the various systems of the human body. It also helps in undersianding both
homeostatic mechamsms. The subject provides the basic knowledge required to
understand the vanous disciplines of pharmacy.

Objectives: Upon completion of this course the student should be able to

. Explain the gross morphology, structure and functions of various organs of the human
body.

. Descnibe the vanious homeostatic mechamsms and their imbalances.

. Identify the various tissues and organs of different systems of human body.

. Perform the various experiments related to special senses and nervous system.

. Appreciate coordinated working pattern of different organs of each system

Lt s Ll [l

. Content:
1mit § 10 hours

¢ |Introduction to human body
Definition and scope of anatomy and physiclogy, levels |of structural

organization and body systems, basic life. processes, homeostasis, basic
¢ Cellular level of organization
Structure and functions of cell transport across cell membrane, cell
division, cell junctions. General prnciples of cell communication,
intracellular  signaling_pathway activation by extracellular  signal
molecule, Forms of antracellular signaling: a) Contact-dependent b)
Paracrine ¢} Synaptic d) Endocrine

* Tissue level of organization
Classificatiofiof tissues, structure, location and functions of epithelial,
muscularand nervous and connective tissues.

Unit 11 10 hours
* Integumentary system
Structure and functions of skin
* Skeletal system
Divisions of skeletal system, types of bone, salient features and functions
of bones of axial and appendicular skeletal system
Organization of skeletal muscle, physiology of muscle contraction,
neuromuscular junction

18
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# Joints
Structural and functional classification, types of joints movements and iis
articulation
Ulmit 111 10 hours

*  Body Muids and blood

* Body fluids, composition and functions of blood, hemopoeisis, formation of
hemoglobin, anemia, mechanisms of coagulation, blood grouping, Rh factors,
transfusion, its significance and disorders of blood, Reticulo endothelial system.

* Lvmphatic system

Lymphatic organs and tissues, lymphatic vessels, lymph circulation and functions of
lymphatic system

Unit IV 08 hours
Periphéral nervous svsiem:
Classification of peripheral nervous system: Structure and fungtions of
sympathetc and parasympathetic nervous system.
Origin and functions of spinal and cranial nerves.
s |Special senses

Structure and finctions of eve ear noncegnd tongne and therr disorders.

Unit WV 07 hours

* (Cardiovascular system
Heart — anatomy of heart; blood circulation, blood vessels, structure and functions of
artery, vein and capillafies, elements of conduction system of heart and heart beat, its
regulation by autofonne nervous system, cardiac output, cardiac cyele. Regulation of
blood pressure, pulse, electrocardiogram and disorders of heart.
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BPFIOTP. HUMAN ANATOMY AND PHYSIOLOGY (Practical)

4 Hours'week

Practical physiology 15 complimentary to the theoretical discussions in physiology.
Practicals allow the venfication of physiological processes discussed in theory
classes through expenments on living tissue, intact ammals or normal human beings.
This 15 helpful for developing an insight on the subject.

—
.

- LR U

Study of compound microscope.

Microscopic study of epithelial and connective tissue
Microscopic study of muscular and nervous tissue
Identification of axial bones

Identification of appendicular bones

Introduction to hemocytometry.

Enumjeration of white blood cell (WBC) count
Enumeration of total red blood corpuscles (RBC) count
Determination of bleeding time

. Deterpnination of clotting time

. Estimation of hemoglobin content

. Determination of blood group.
. Determination of erythrocyte sedimentation rate (ESR).

. Determination of heart rate and pulse rate.

. Recording of blood pressise.

Recommended Books (Latest Editions)
1.

Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee
brothers medical publishers, New Delha.

Anatomy and Physiology in Health and Illness by Kathleen 1.W. Wilson, Churchall
Livingstone, New York
Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins
Co.Riverview M1 USA

4. Text book of Medical Physiology- Arthur C,Guyton andJohn.E. Hall. Miamisburg,
OH. U.S.A.
5. Prnciples of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA, US.A.
30
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6. Textbook of Human Histology by Inderbir Singh, Jaypee brother’s medical
publishers, New Delha.

7. Texthook of Practical Physiology by C.L. Ghai, Jaypee brother’s medical publishers,
New Delha.
8. Practical workbook of Human Physiology by K. Srinageswan and Rajeev Sharma,
Jaypee brother’s medical publishers, New Delh.
Reference Books (Latest Editions)

. Physiwological basis of Medical Practice-Best and Tanlor. Wilhams &
Wilkins Co, Riverview, MIUSA

2. Text book of Medical Physiology- Arthur C, Guyton and John. E. Hall. Miamisburg,
OH, US.A.

3. Human Physiology (vol 1 and 2) by Dr. C.C. Chatterrje . Acadenic Publishers Kolkata

31
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BPI0ZT. PHARMACEUTICAL ANALYSIS (Theory)
45 Hours

Scope: This course deals with the fundamentals of analytical chemisiry and
principles of electrochemical analysis of drugs

Objectives: Upon completion of the course student shall be able 1o
# understand the principles of volumetric and electro chermical analysis
& carryout vanous volumetne and electrochemical titrations

& develop analyncal skills

Course Content:

UNIT-1 10 Hours
(a) Pharmaceutical analysis- Definition and scope
:I_'II h . echnoues of an S1S
1) Me
) Primary and secondary standards.
) P utions- Oxalic
acl sulphunc acid,

{b) Errors: Sources of errors, types of errors, methods of minimizing errors, accuracy,
precision and significant figures
(c) Pharmacopoeia, Sources of impurities.in medicinal agents, limit tests.
UNIT-11 10 Hours
* Acid base titration: Theories-of acid base indicators, classification of acid base
titrations and theory involved in titrations of strong, weak, and very weak acids
and bases, neutralization curves

« Non agqueous titrafion: Solvents, acdimetry and alkalmetry traton and
estimation of Sodium benzoate and Ephedrine HCL

* Determination of moisture content by Karl fisher titration.
UNIT-III 10 Hours

= Precipitation titrations: Mohr’s method, Volhard's, Modified Volhard's, Fajans
method, estimation of sodium chloride.

« Complexometric titration: Classification, metal ion indicators, masking and
demasking reagents, estimation of Magnesium sulphate, and calcium gluconate.

* Gravimetry: Principle and steps involved in gravimetric analysis. Purity of the
precipitate: co-precipifation and post precipitation, Estimation of barium sulphate.

# Basic Panciples, methods and application of diazotisation titration.
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UNIT-IV 08 Hours
Redox titrations
(a) Concepts of oxidation and reduction
ib) Types of redox titrations (Principles and apphcanons)
Cenmetry, lodimetry, lodometry, Bromatometry, Dichrometry, Titraiion with potassium
odate

UNIT-V 07 Hours
Electrochemical methods of analvsis

¢ Conductometry- Introduction, Conductivity cell, Conductometric utrations,
applicanions.

* Potentiometry - Electrochemical cell, construction and working of reference
(Standard hydrogen, silver chlonde electrode and calomel electrode) and

indicator electrodes (metal electrodes and glass electrode ), methods to determine
1 1 Telii 1 pp]im'finnu

* Polaography - Principle, Ilkovic equation, construction and| working of
ing mercury electrode and rotating plannum electrode, apphcgnions

33
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2l S .

1

v

BPIOSP. PHARMACEUTICAL ANALYSIS (Practical)
4 Hours / Week

Limit Test of the following
(1) Chlonde

(2) Sulphate

(3) Iron

(4) Arsenic

Preparation and standardization of
(1) Sodium hydroxide
(2) Sulphuric acid
(3) Sodium thiosulfate
(4) Potassium permanganate
(5) Cenc ammonium sulphate

_Assay of the following compounds along with Standardization of Titrant

(1) Ammomum chlonde by acid base ttratiion
(2) Ferrous sulphate by Cenmetry

(3) Copper sulphate by lodometry

(4) Calcium gluconate by complexometry

(6) Sodium benzoate by non-aguecusttration
{7) Sodium Chloride by precipitation titration
(8) Zinc oxide by back utration
Determination of Normality by electro-analvtical methods

(1) Conductometric titeation of strong acid against strong base

(2} Conductometnc fitration of strong acid and weak acid against strong base
{3) Potentiometric titration of strong acid against strong base

Recommended Books: (Latest Editions)

A H. Beckett & J.B. Stenlake’s, Practical Pharmaceutical Chemstry Vol 1 & 11, Stahlone
Press of University of London

AL Vogel, Text Book of Quantitative Inorganic analysis

P. Gundu Rao, Inorgamic Pharmaceutical Chemstry

Bentley and Driver's Textbook of Pharmaceutical Chemistry

John H. Kennedy, Analytical chemmistry principles

Indian Pharmacopoeia.

34
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BP103T. PHARMACEUTICS- I (Theory)
45 Hours
Scope: This course 15 designed to impart a fundamental knowledge on the preparatory
pharmacy with arts and science of preparing the different conventional dosage forms.
Objectives: Upon completion of this course the student should be able to:
» Know the history of profession of pharmacy
# Understand the basics of different dosage forms, pharmaceutical incompatibilities and
pharmaceutical calculations
» Understand the professional way of handling the prescription
# Preparation of vanous conventional dosage forms
Course Content:
UNIT -1 10 Hours
. istorical background and development of profession of |pharmacy: History
f profession of Pharmacy n India in relation to pharmacy pducation, industry
orgamzation, Pharmacy as a career, Pharmacopoeas: Intfoduction to [P, BP,
ISP and Extra Pharmacopoen.

. : ' definitions

# Preseription: Definition, Parts of preseription, handling of Prescription and
Errors in prescriplion.

* Posology: Definition, Factors affecting posology. Pediatnic dose calculations
based on age, body weight and body surfacearea.

UNIT - 11 10 Hours

¢ Pharmaceutical calenlations: Weights and measures — Impenal & Metnc
system, Calculations involving percentage solutions, alligation, proof spirit and
isotonic solutions based on freezing point and molecular weight.

* Powders:- Definition, classification, advantages and disadvantages Simple &
compound powders — official preparations, dusting powders, effervescent,
efflorescent and hygroscopic powders, eutectic mixtures. Geometric dilutions.

# Liguid dosage forms: Advantages and disadvantages of liquid dosage forms.
Excipients used in formulation of higuid dosage forms. Solubility enhancement
techmques

35
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UNIT - I11 08 Hours

* Monophasic liguids: Defintions and preparations of Gargles, Mouthwashes,
Throat Pamnt, Eardrops, Nasal drops, Enemas, Syrups, Elixirs, Limiments and
Lotions.

* Biphasic liquids:

* Suspensions: Definition, advantages and disadvaniages, classifications,
Preparation of suspensions; Floceulated and Deflocculated suspension & stability
problems and methods to overcome.

* Emulsions: Definition, classification, emulsifying agent, test for the identification
of type ofEmulsion, Methods of preparation & stability problems and methods to
OVErcome.

UNIT - IV 08 Hours
* Suppositories: Definition, types, advantages and disadvantages, types of bases,
methods of preparations. Displacement value & its caleulations, evaluation of
UpposItoTIes.
* Pharmaceutical incompatibilities: Defimtion, classification physical, chemical
therapeunic incompatibilimes with examples.
UNIV -[¥ 07 Hours

* Semisolid dosage forms: Definitions, classificaion, mechanisms and factors
nfluencing dermal penetration of drugs. Preparation of ointments, pastes, creams
and gels. Excipients used in e solid dosage forms. Evaluation of semi solid
dosages forms.

36
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BPFIOP. FPHARMACEUTICSI (Practical)

1. Syrups

a) Syrup IP°66

b) Compound syrup of Ferrous Phosphate BPC ™68
2. Elixirs a) Piperazine eitrate elixar

b) Paracetamol pediatne eloar
J.Linctus a) Terpin Hydrate Linctus [P°66

b) lodine Throat Pamnt { Mandles Paint)

4. Solutions
a) Strong solution of ammonium acetate
b) Cresol with soap solunion
¢) Lugol’s solution

5. Suspgnsions

a) Calamine lotion
b) Magnesium Hydroxide muxture
¢) Alummmum Hydroxide gel

6. Eminlions a) Turpentine Lifument

b) Liguid paraffin emulsion
7. Powders and Granules
a) ORS powder (WHO)
b) Effervescent granules
¢)Dusting poveder
d)Dhvded powders
8. Suppositories
a) Glycero gelatin suppository
b} Coca butter suppository
¢) Zinc Onade suppository
9. Semisolids
a) Sulphur mntment
b) Non stamming-1odine omntment with methyl sahcylate
¢) Carbopal gel

17

3 Houirs [ week
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10.

1.

12

10. Gargles and Mouthwashes
a) lodine gargle
b} Chlorhexidine mouthwash

Recommended Books: (Latest Editions)
1.

H.C. Ansel et al., Pharmaceutical Dosage Form and Drug Delhivery System, Lippincott
Wilhams and Walkins, New Delhu.

Carter 8.1, Cooper and Gunn’s-Dispensing for Pharmaceutical Students, CBS publishers,
New Delha.

MLE. Aulton, Pharmaceutics, The Science& Dosage Form Design, Churchall Livingstone,
Edmnburgh.

Indian pharmacopoea.

British pharmacopoeia.

Lachmann. Theory and Practice of Industrial Pharmacy,Lea& Febiger Publisher, The
University of Michigan.

Alfonso(R. Gennaro Remington. The Science and Practice of Pharmacly, Lippincott
Williamg, New Delha.
Carter 5|1., Cooper and Gunn’s. Tutonal Pharmacy, CBS Publicanons| New Delh.
E.A. Raplins, Bentley’s Text Book of Pharmaceutics, English Language Book Society,
Elsevier|Health Sciences, USA.
Isaac Ghebre Sellassie: Pharmaceutical PelletiZation Technology, Marcel Dekker, INC,
MNew York.

Dilip M. Pankh: Handbook of Pharmaceutical Granulation Technology, Marcel Dekker,
INC, New York.

Francomse Nielond and Gilberte Marti-Mestres: Pharmaceunical Emulsions  and
Suspensions, Marcel Dekker, INC, New York.
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BPI04T. FPHARMACEUTICAL INORGANIC CHEMISTRY (Theory)
45 Hours

Scope: This subject deals with the monographs of inorganic drugs and pharmaceuticals.

Objectives: Upon completion of course student shall be able 1o

= Know the sources of impurities and methods to determine the impurities in
inorganic drogs and pharmaceuticals

# Understand the medicinal and pharmaceutical importance of inorganic compounds

Course Content:

UNIT 1 10 Hours

be]anbmg to the tul]aumgclasaﬁ

UNIT 11 10 Hours

o Acids, Bases and Buffers: Bufier equations and buffer capacity in general,
buffers in pharmaceutical Systems, preparation, stability, buffered isotonic
solutions, measurements of tonicity, calculations and methods of adjusting
1S0IONICITY.

« Major extra and intracellular electrolvtes: Functions of major
physiological aoms, Electrolytes used in the replacement therapy: Sodium

chlonde®, Potassiuom chlonde, Calcium gluconate® and Oral Rehvdranion Salt
(ORS), Physiological acid base balance.

« Dental produets: Dentifrices, role of fluonde in the treatment of dental
caries, Desensitizing agents, Calcium carbonate, Sodium fluoride, and Zinc
eugenol cement.

UNIT 1T 10 Hours

* (astrointestinal agents
Acidifiers: Ammonium chlonide® and Dul. HCI

Antacid: Ideal properties of antacids, combinations of antacids, Sodium
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Bicarbonate®, Aluminum hydroxade gel, Magnesium hydroxide mixture

Cathartics: Magnesium sulphate, Sodium orthophosphate, Kaolin and
Bentonite

Antimicrobials: Mechanism, classification, Potassium permanganate, Boric
acid, Hydrogen peroxide®, Chlonnated lime®, lodine and 1ts preparations
UNIT IV 08 Hours

*  Miscellaneous compounds
Expectorants: Potassium wodide, Ammonium chloride®.
Emetics: Copper sulphate®, Sodium potassium tartarate
Haematinies: Ferrous sulphate®, Ferrous gluconate
P!uigun and Antidote: Sodium throsulphate®, Activated charcoal, Sodium
mitrite

Astringents: Zinc Sulphate, Potash Alum

UNITV 07 Hours
* Radippharmaceuticals: Radio activity, Measurement of rqdicactivity,
rties of a, B, y radiations, Half life, radio isotopes and stly of radio
- Sodium iodide 1", Storage ~conditions, precputions &
. _— e e
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BPI1OP. PHARMACEUTICAL INORGANIC CHEMISTRY (Practical)
4 Hours / Week

I Limit tests for following ions
Limit test for Chlorides and Sulphates
Modified limit test for Chlondes and Sulphates
Limit test for Iron
Limit test for Heavy metals
Limit test for Lead
Limit test for Arsenic
n ldentification test
Magnesium hydroxide
Ferrous sulphate
Sodum bicarbonate
Calcum gluconate
—Eoppersuiphate
[T | Test for purity
Swelling power of Bentonite
Neutralizing capacity of aluminum hydroxide gel
Determination of potassium wodate and iodine in potassium Jodide
IV —Preparation-of-inerganic pharmacedtieats
Boric acid
Potash alum
Ferrous sulphate

Recommended Books (Latest Editions)

I. A.H. Beckett & J.B. Stenlake’s, Practical Pharmaceutical Chemmstry Vol 1 &I,
Stahlone Press of University of London, 4™ edition.

AL Vogel, Text Book of Quantitative Inorganic analysis

P. Gundu Rao, Inorgamc Pharmaceutical Chemstry, 3" Edition
M.L Schroff, Inorgamc Pharmaceutical Chemistry

Bentley and Driver's Textbook of Pharmaceutical Chemistry
Anand & Chatwal, Inorgamc Pharmaceutical Chemstry

A i

Indian Pharmacopoeia
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BP1OST. COMMUNICATION SKILLS (Theory)
30 Hours
Scope: This course will prepare the young pharmacy student to interact effectively with
doctors, nurses, dentists, physiotherapisis and other health workers. At the end of this
course the student will get the soft skills set to work cohesively with the team as a team
player and will add value to the pharmaceutical business.
Objectives:
Upon completion of the course the student shall be able to
l. Understand the behavioral needs for a Pharmacist to function effectively in the
areas of pharmaceutical operation
2. Communicate effectively (Verbal and Non Verbal)
3. Effectively manage the team as a team player
4. Develop interview skills
5. Ipevelopteadersinpquaittresamd-essentrais
Course content:
UNIT -1 07 Hours
« Communication Skills: Introduction, Definition, The Importance of Communication,
The Commumcaton Process -~ Source, Message, Encoding, Channel, Decoding,
Recever, Feedback, Context
« Barriers to communication: Physiological Barners, Physical Bamers, Cultural
Barriers, Language Bamers, Gender Barners, Interpersonal Barmers, Psychological
Barriers, Emotional barmers
# Perspectives in Communication: Introduction, Visual Perception, Language, Other
factors affecting our perspective - Past Experiences, Prejudices, Feelings, Environment
UNIT - 11 07 Hours
* Elements of Communication: Introduction, Face to Face Communication - Tone of
Vouwce, Body Language (Non-verbal commumication), Verbal Commumication, Physical
Communication
¢  Communication Styles: Introduction, The Commumcation Styles Matrix with example
for each -Direct Communication Style, Spirited Communication Style, Systematic
Communication Style, Considerate Commumication Style
41
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UNIT - I11 07 Hours
* Basic Listening Skills: Introduction, Self-Awareness, Active Listening, Becoming an
Active Listener, Listerung in Difficult Situations
¢  Effective Written Communication: Introduction, When and When Mot to Use
Written Communication - Complexity of the Topic, Amount of Discussion”
Required, Shades of Meaning, Formal Communication
*  Writing Effectively: Subject Lines, Put the Main Point First, Know Your Audience,
Orgamzation of the Message
UNIT - IV 05 Hours
# Interview Skills: Purpose of an interview, Do’s and Dont’s of an interview
¢ Giving Presentations: Dealing with Fears, Planning your Presentation, Structunng Y our
_ . P . - ivery
UNIT -V 04 Hours
¢ roup Discussion: Introducthon, Commumecation skills i grofip discussion, Do’s and
ont’s of group discussion
43
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BPLLIP. COMMUNICATION SKILLS (Practical)

2 Houirs / week

The following learning modules are to be conducted using wordsworth™ English

language lab software
Basic communication covering the following topics
Meenung People
Asking Questions
Making Friends
What did you do?

Dw’s and Dinni’s

Pronupciations covering the following topics

Pronunciation {Consonant Sounds)

Pronuniiation and Nouns

Pronunciation {Vowel Sounds)

Advanced Learning

Listeming Comprehension [ Direct and Indirect Speech
Figures of Speech

Effective Communieation

Wniting Skills

Effective Writing

Interview Handling Skalls

E-Muml enquette

Presentatvon Skalls

i
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Recommended Books: (Latest Edition)
1. Basic communication skills for Technology, Andreja. J. Ruther Ford, 2™ Edition,
Pearson Educanon, 2011
2. Commumication skills, Sanjay Kumar, Pushpalata, 1 *Edition, Oxford Press, 2011
3. Orgamzational Behaviour, Stephen .P. Robbins, 1¥Edition, Pearson, 2013
4. Bnlhant- Communication skills, Gill Hasson, 1®Edition, Pearson Life, 2011
5. The Ace of Soft Skills: Attitude, Communication and Etiquette for success, Gopala
Swamy Ramesh, 5"Edition, Pearson, 2013
6. Developing your influencing skills, Deborah Dalley, Lois Burton, Margaret, Green
hall, 1st Edition Universe of Leaming LTD, 2010
7.  Communication skills for professionals, Konar nira, 2"Edition, New armivals —
FHIL, 2011
8. Personality development and soft skills, Barun K Mitra, 1¥Edition, Oxford Press,
2011
9. etk Fring india pvilid,
10. “Edition, Mc
i
11. Effective communication, John Adair, 4*Edition, Pan Mac Milljn, 2009
12. Beasing e bt 4 peanls : els 2%Edisian M Graw Hill, 1999
45
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BP 106RBT. REMEDIAL BIOLOGY (Theory)
30 Hours

Scope: To learn and understand the components of living world, structure and functional
system of plant and animal kingdom.

Objectives: Upon completion of the course, the student shall be able to
* know the classification and salient features of five kingdoms oflife
# understand the basic components of anatomy & physiology ofplant
# know understand the basic components of anatomy & physiology animalwith
special reference to human

UNIT I 07 Hours

Living world:

wersity in the hving world
inomual nomenclature

ive kingdoms of life and basis of classification. Salient featur¢s of Monera,
otista, Fungi, Animaha and Plantae, Virus,

- & @

Morphology of Flowering plants
# Morphology of different parts of flowering plants — Root, stem, inflorescence,
flower, leaf, fruit, seed.
* General Anatomy of Root, stem,leaf of monocotyledons & Dicotylidones.

UNIT 11 07 Hours

Body fluids and circulation
# Composition of Blood, blood groups, coagulation of blood
* Composition-and functions of lymph
* Human circulatory system
* Siructure of human heart and blood vessels
¢ Cardiac cycle, cardiac output and ECG
Digestion and Absorption
& Human almentary canal and digestive glands
# Role of digestive enzymes
* Digestion, absorption and assimilation of digested food
Breathing and respiration
*  Human respiratory system
# Mechanism of breathing and its regulation
# Exchange of gases, transport of gases and regulation of respiration
* Respiratory volumes

Ab
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UNIT 111 07 Hours

Excretory products and their elimination

* Modes of exeretion

# Human excretory system- structure and function

# Unne formation

* Renmn angotensin system
Neural control and coordination
Definition and classification of nervous system
Structure of a neuron
Generation and conduction of nerve impulse
Structure of brain and spinal cord

# Functions of cerebrum, cerebellum, hypothalamus and medulla oblongata
Chemical coordination and regulation

¢ Endocrine glands and their secretions

# Functions of hormones secreted by endocrine glands
Human reproduction

- ® & #

* Paris of female reproductive sysiem
# Rarts of male reproductive system
¢ Fpermatogenesis and Oogenesis
. enstrual cycle
UNIT I¥ 05 Hours

Planis and mineral nuirition:
# Essennal maneral, macro and macromitnents

# Nitrogen metabolism, Nitrogen eycle, biological nitrogen fixation

Photosyathesis
* Autotrophic nutrition; photosynthesis, Photosynthetic pigments, Factors affecting
photosynthesis.

UNIT YV 04 Hours

Plant respiration: Respiration, glycolysis, fermentation (anaerobic).
Plant growth and development
* Phases and rate of plant growth, Condition of growth,Introduction to plant growth
regulators
Cell - The unit of life
# Structure and functions of cell and cell organelles. Cell division
Tissues

# Definition, types of tissues, location and functions.

o
L
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Text Books
a. Text book of Biology by 5. B.Gokhale
b. A Text book of Biology by Dr. Thulajappa and Dr. Seetaram.

Reference Books
a. A Text book of Biology by B.V. Sreenivasa Naidu
b. A Text book of Biology by Naidu and Murthy
¢. Botany for Degree students By A.C.Dutta.
d.Outlines of Zoology by M. Ekambaranatha ayver and T. N. Ananthaknishnan.
e. A manual for pharmaceutical biology practical by 5.B. Gokhale and C. K. Kokate
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BP11ZR BP.REMEDIAL BIOLOGY (Practical)
30 Hours
1. Introduction to experiments in bwlogy
a) Smudy of Microscope
b) Section cutting techmques
¢) Mounting and staming
d) Permanent shde preparation
2. Study of cell and its inclusions
3. Study of Stem, Root, Leaf, seed, fruit, flower and theirmodifications
4. Detailed study of frog byusing computer models
5. Microscopic study and identification of tissues pertinent to Stem, Root
Leaf, seed, fruit and flower
6. ldentification of bones
7. Deterpunat
R. Deterpnination of blood pressure
9. Determination of tidal velume
Refer
1. Practical human anatomy and physiology: by S.R.Kale andR.R_Kale.
2. A Manual of pharmaceutical biology practical by S.B.Gokhale, C.K_Kokateand
5.P.Shnwastava.
3. Biology practical manual accordisy to National core curriculum .Biologyforum of
Karnataka. Prof .M.J.H.Shaf}
49
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BP 106 RMT. REMEDIAL MATHEMATICS (Theory)

i Hours

Scope: This 15 an introductory course in mathematics. This subject deals with the
mntroduction to Partial fraction, Loganthm, matnces and Determuinant, Analytical
geometry, Calculus, differential equation and Laplace transform.

Objectives:Upon completion of the course the student shall be able to:-

1. Know the theory and their apphication in Pharmacy
2. Solve the different types of problems by applying theory
3. Appreciate the important application of mathematics in Pharmacy

Course Contenit:

UNIT -1 06 Hours

uction, Polynomial, Rational fractions, Proper and Improper |fractions,
Partigl fraction , Resolving into Partial fraction, Application ¢f Partial
Fractjon in Chemical Kinetics and Pharmacokingtics

* Logarithms

Introduction, Definition, Theorems/Properties of logarithms, Common
logarithms, Characteristic and Mantissa, worked examples, application of
logarithm to solve pharmaceutical problems.

* Function:
Real Valued function, Classification of real valued functions,

¢ Limits and continuity:
Introduction, Limitof a function, Definition of limit of a function (e - &
definition) , lim £=2"= ng"" , lim 8108 — |,
e x—g RV

UNIT -1 06 Hours
*  Matrices and Determinant:
Introduction matrices, Types of matrices, Operation on matrices, Transpose
of a matrix, Matrix Multiplication, Determinants, Properties of determinants |
Product of determinants, Minors and co-Factors, Adjoint or adjugate of a
square matrix, Singular and non-singular matrices, Inverse of a matrix,
Solution of system of linear of equations using matrix method, Cramer’s rule,
Charactenistic equation and roots of a square matrix, Cayley—Hamilion
theorem, Application of Matrices in solving Pharmacokinetic equations

50
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UNIT = 111

& Caleulus Differentiation : Introductions, Denvative of a function, Dernvative of a
constant, Derrvative of a product of a constant and a function , Denivative of the sum
or difference of two functions, Denivative of the product of two functions (product
formula), Denivative of the quotient of two functions (Quotient formula) — Withowt
Proof, Derivative of x" wortowhere n 15 any rabonal number, Denvative of &,
Denvative of log. x , Denvative of a* Denvative of tngonometnic functions from
first principles (without Proof). Successive Differentiation. Conditions for a
function to be a maximum or a minimum at a point. Application

UNIT -1V
*  Analyvtical Geometry

Introduction: Signs of the Coordinates, Distance formula,
Straight Line : Slope or gradient of a straight line, Conditions for
parallelism and perpendicularity of two lines, Slope of a line joining two
points, Slope — intercept form of a straight line
Integration:

Introduetion, Definition, Standard formulae, Rules of integration, Method of
substitution, Method of Partial fractions, Integration by partg, definite
integrals, apphcanon

UNIT-

« Differential Equations : Some basic definitions, Order and degree, Equations
in separable form , Homogeneous equations, Linear Differential equations,
Exact equations, Application in solving Pharmacokinetic equations

# Laplace Transform : Introduction, Defimition, Properties of Laplace
transform, Laplace Transforms-of elementary functions, Inverse Laplace
transforms, Laplace transformn of denvatives, Application to solve Linear
differential equations, - Application in solving Chemical kinetics and
Pharmacokinetics equations

Recommended Books (Latest Edition)
l. Differential Caleulus by Shanthinarayan
Gowda D.H.

3. Integral Calculus by Shanthinarayan
4. Hagher Engineering Mathematics by Dr.B.5.Grewal

51
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2. Pharmaceutical Mathematics with apphcation to Pharmacy by Panchaksharappa
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BP 201T. HUMAN ANATOMY AND PHYSIOLOGY -1 (Theory)
45 Hours

Scope: This subject 1s designed to impart fundamental knowledge on the structure and
functions of the vanous systems of the human body. It also helps in understanding both
homeostatic mechamsms. The subject provides the basic knowledge required to
undersiand the various disciplines of pharmacy.

Objectives: Upon completion of this course the student should be able to:
1.

Explain the gross morphology, structure and functions of various organs of the

human body.

Describe the vanous homeostate mechamsms and their imbalances.

Identify the various tissues and organs of different systems of human body.
Perform the hematological tests like blood cell counts, haemoglobin estimation,
bleeding/cloting time etc and also record blood pressure, heart rate, pulse and
respiratory volume.

Appreciate coordinated working pattern of different organs of each system
Appreciate the interlinked mechanisms in the maintenance of normal functioning

(homeostasis) of human body

Course Content:

Umit I 10 hours

Nervous system
Oh pamzation—of mervons—systen—meurgn, meurogha—classification  and
properties of nerve fibre, electrophysiology, action potential, nerve
impulse, receptors, synapse, neurglransmilers.

Central nervous system: Meniages, ventricles of brain and cerebrospinal
fluid structure and functions of brain (cerebrum, brain stem, cerebellum),
spinal cord (gross structire, functions of afferent and efferent nerve tracts,
reflex activity)

Uimit 11 6 hours

Digestive system
Anatomy of GI Tract with special reference to anatomy and functions of stomach,

{Acid production in the stomach, regulation of acid production through
parasympathetic nervous system, pepsin role in protemn digestion) small intestine
and large intestine, anatomy and functions of salivary glands, pancreas and liver,
movements of GIT, digestion and absorption of nutrients and disorders of GIT.

Energetics
Formation and role of ATP, Creatinine Phosphate and BME.
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Umit 111
* Respiratory system 10 hours
Anatomy of respiratory system with special reference to anatomy of lungs,
mechanism of respiration, regulation of respiration
Lung Volumes and capacities transport of respiratory gases, artificial respiration,
and resuscitation methods.
* Urinary system
Anatomy of unnary tract with special reference to amatomy of kidney and
nephrons, functions of kidney and urinary tract, physiology of urine formation,
micturition reflex and role of kidneys in acid base balance, role of RAS in kidney
and disorders of kidney.
Unit IV 10 hours
* Endocrine system
Classification of hormones, mechanism of hormone action, structure and
functions of pituitary gland, thyroid gland, parathyroid gland, adrenal gland,
pancreas, pineal gland, thymus and therr disorders.
Unit ¥V 09 hours
*  Reproductivesystem
Anatomy of male and female reproductive system, Functions of male and female
reproductive system, sex hormones, physiology of menstruation, fertilization,
spermatogenesis, 0ogenesis, pregnancy and parturition
* [ntroduction to genetics
Chromosomes, genes and DNA, protein synthesis, genetic pattern of inhentance.
54
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13.
14.
15.
16,

. To denonstrate positive and negative feedback mechanism.

. Detegmination of tidal volume and vital capacity”

BP 207 P. HUMAN ANATOMY AND PHYSIOLOGY (Practical)
4 Hours'week

Practical physiology 15 comphmentary to the theorencal discussions n physiology.
Practicals allow the verification of physiological processes discussed in theory classes
through expenments on hiving tissue, ntact ammals or normal human bemngs. This 1s
helptul for developing an insight on the subject.

To study the integumentary and special senses using specimen, models.etc.,
To study the nervous system using specimen, models. etc.,

To study the endocnne system using specimen, models, etc

To demonstrate the general neurological examination

To demonstrate the function of olfactory nerve

To examine the different types of taste.

To demonstrate the visual acity

To dgmonstrate the reflex activity

Recotding of body temperature

. Study of digestive, respiratory, cardiovascular systems, urinary and reproductive

systems with the help of models, charts and specimens.
Recording of basal mass index

Study of farmilyplanning devices and pregnancy diagnosis test.
Demonstration of total blood count by cell analyser

Permanent shides of vital organs and gonads.
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Jaypee hrother’s medical publishers, New Delhi.

Recommended Books [Latest Editions)
Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee

brothers medical publishers, New Delha.
. Anatomy and Physiology in Health and [llness by Kathleen I.'W. Wilson, Churchall

Livingstone, New York
Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins

Co.Riverview M1 USA
. Text book of Medical Physiology- Arthur C,Guyton andJohn E. Hall. Miamisburg, OH,

U.5.A
Principles of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA, U.S.A.

. Textbook of Human Histology by Inderbir Singh, Jaypee brothers medical publishers,

New Delhu.

. Textbook of Practical Physiology by C.L. Ghai, Jaypee brothers medical publishers, New
Delha.
Practica jeev Sharma,

Physiolggical basis of Medical Practice-Best and Tmlor. Williams & Wilkins Co,
Raiverview, M1 USA

. Text book of Medical Physiology- Arthur €, Guyton and John. E. Hall. Miamisburg, OH,

US.A.
Human Physiology (val 1 and 2) by Dy, C.C. Chatternje . Academic Publishers Kolkata
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BP202T. PHARMACEUTICAL ORGANIC CHEMISTRY -1 (Theory)
45 Hours

Scope: This subject deals with classification and nomenclature of simple organic
compounds, structural isomerism, intermediates forming in reactions, imporiant physical
properties, reactions and methods of preparation of these compounds. The syllabus also
emphasizes on mechanisms and onentation of reactions.

Objectives: Upon completion of the course the student shall be able to
I. wnie the structure, name and the type of isomerism of the organic compound
2. wnie the reaction, name the reaction and onentation of reactions
3. account for reactivity/stability of compounds,
4. identify/confirm the identification of organic compound

Course Content:

General methods of preparation and reactions of compounds superscripted with astensk (*) to be

explamed

To emphaside on definition, types, classification, prnciples/mechanisms, applications, examples
and differendes

UNIT-I 07 Hours

Classific
Classification of Organic Compounds

Common and IUPAC systems of nomenclature of organic compounds
{up to 10 Carbons open chain and carbocyelic compounds)

Structural 1IS0meTisms n organic sompounds

UNIT-11 10 Hours

L

Alkanes®, Alkenes® and Conjugated dienes®
SP* hybridization in alkanes, Halogenation of alkanes, uses of paraffins.
Stabilities of alkenes, SP* hybndization in alkenes

Ei and E: reactions — kinetics, order of reactivity of alkyl halides, rearrangement of
carbocations, Saytzeffs orientation and evidences. E; verses E: reactions, Factors affecting E,
and E: reactions. Ozonolysis, electrophilic addition reactions of alkenes, Markowmkoff's
orientation, free radical addition reactions of alkenes, Anti Markownikoff™s orientation.

Stability of conjugated dienes, Diel-Alder, electrophilic addition, free radical addition
reactions of conjugated dienes, allylic rearrangement
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UNIT-II1 10 Hours
*  Alkyl halides®

SN and SN: reactions - kinetics, order of reactivity of alkyl halides, stereochemistry and
rearrangement of carbocations.

SN versus SNz reactions, Factors affecting SN; and SN reactions
Structure and uses of ethylchloride, Chloroform, trichloroethylene, tetrachloroethylene,
dichloromethane, tetrachloromethane and iodoform.

o Aleohols*- Qualitative tests, Structure and uses of Ethyl aleohol, Methyl alcohol,
chlorobutanol, Cetostervl alcohol, Benzyl alcohol, Glveerol, Propylene glveol

UNIT-IV 10 Hours

*  Carbonyl compounds® (Aldehydes and ketones)

Nucleophilic addition, Electromenc effect, aldol condensation, Crossed Aldol condensation,
Canmzzaro reacthion, Crossed Canmzzaro reaction, Benzom condensabion, Perkin
condensation, gqualitative tests, Structure and wses of Formaldehyde, Paraldehyde, Acetone,
Chloral hiydrate, Hexamine, Benzaldehvde, Vanihin, Cinnamaldehvde.

UNIT-V 08 Hours

*  Carboxyvllic acids®

Acidity f carboxylic acids, effect of substituents. on acidity, inductiye effect and qualitative
tests for carboxylic acids ,amide and ester

Structure and Uses of Acetic acid, Lactic a&id, Tartaric acid, Citric acid, Succinic acid. Oxalic
acyd, Salhicyhie acid, Benzowe acid, Benzyl benzoate, Dimethyl phthalate, Methyl salicylate and
Acetyl salicyhic acid

» Aliphatic amines* - Basicity, effect of substituent on Basicity. Qualitative test, Structureand
uses of Ethanolamine, Ethylénediamine, Amphetamine
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BP2OSP. PHARMACEUTICAL ORGANIC CHEMISTRY - 1 (Practical)

4 Hours [ week

Systematic qualitative analysis of unknown organic compounds like

1.

Preliminary test: Color, odour, aliphatic/aromatic compounds, saturation

and unsaturation, etc.

. Detection of elements like Nitrogen, Sulphur and Halogen by

Lassmigne’s test
Solubality test

4. Functional group test hke Phenols, Amdes’ Urea, Carbohydrates,
Ammnes, Carboxylic acids, Aldehvdes and Ketones, Alcohols, Esters,
Aromatic and Halogenated Hydrocarbons, Nitro compounds and
Ambides.

5. Melting point/Boiling pont of organic compounds

6. Identification of the unknown compound from the literjiture using
melting point’ boiling pomt.

7. Preparation of the derivatives and confirmation of the unknown
compound by melting point! boiling point.

8.

Mimimum 5 unknown organic compounds to be analysed systematically.

Preparation of suitable solid derivatives from organic compounds

Construction of molecular models

Recommended Books [Latest Editions)

Organic Chermstry by Momison and Boyd

Orgamic Chemstry by LL. Finar , Volume-1

Textbook of Organic Chemistry by B.S. Bahl & Arun Bahl.

Organic Chemstry by P.L.Som

Practical Organic Chemstry by Mann and Saunders.

Vogel's text book of Practical Organic Chemistry

Advanced Practical organic chemstry by N.K_Vishnow

Introduction to Orgamic Laboratory techmques by Pavia, Lampman and Knz.

Reaction and reaction mechamsm by Ahluwaliah/'Chatwal.
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BP203 T. BIOCCHEMISTRY (Theory)

45 Hours

Scope: Biochemisiry deals with complete understanding of the molecular levels of the
chemical process associated with living cells. The scope of the subject is providing
biochemical facts and the principles to understand metabolism of nutrient molecules in
phyvsiological and pathological condinons. It 15 also emphasizing on genetic organmzation
of mammalian genome and hetero & autocatalytic functions of DNA.

Objectives: Upon completion of course student shell able to

l. Understand the catalytic role of enzymes, importance of enzyme inhibitors in
design of new drugs, therapeutic and diagnostic apphications of enzymes.

2. Understand the metabolism of nutrient molecules in  physiological and
pathological conditons.

3. Understand the genetic organization of mammalian genome and functions of
DMA in the synthesis of RNAs and proteins.

A

% Hours

of carbohydrate,

* Bioenergetics
Concept of free energy. endergonic and exergonic reaction, Relationship between free
energy, enthalpy and entropy; Redox potential.
Energy rich compounds; classification; biological significances of ATP and cyclic
AMP

UNIT 1T 10 Hours
* Carbohydrate metabolism
Glycolysis — Pathway, energetics and significance
Citric acid cycle- Pathway, energetics and significance
HMP shunt and its significance; Glucose-6-Phosphate dehydrogenase (G6PD)
deficiency
Glycogen metabolism Pathways and glycogen storage diseases (GSD)
Gluconeogenesis- Pathway and its significance
Hormonal regulation of blood glucose level and Diabetes mellitus
* Biological oxidation: Electron transport chain (ETC) and 1ts mechamsm.
Onidative phosphorylation & its mechanism and substrate level phosphorylation.
Inhibitors ETC and oxidative phosphorylationUncowplers.

6l
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UNIT I

* Lipid metabolism
p-Oxidation of saturated fatry acid (Palmitic acid)
Formation and utilization of ketone bodies; ketoacidosis
De novo synthesis of fatty acids (Palmitic acid)
Biological significance of cholesterol and conversion of cholesterol into
bale acids, stermd hormone and vitarmin D
Disorders of lipid metabolism: Hypercholesterolenua, atherosclerosis,
fatty liver and obesity.

*  Amino acid metabolism
General reactions of amino acid metabolism: Transamination,
deamination & decarboxylation, urea cycle and its disorders
Catabolism of phenylalanine and tyrosine and their metabolic disorders
(Ph . - . . .

sis and significance of biological substances; 5-HT, melatonjin,
dopajmine, noradrenaline, adrenaline
Catabolism of heme; hyperbilirubinemia and jaundice

UNIT IV
*  Nucleic acid metabolism and genetic information transfer
Biosynthesis of punne and pynmidine aocleotides
Catabolism of purine nucleotides and Hyperuricemia and Gout disease
Organization of mammalian genome
Structure of DNA and RNA-and their functions
DNA replication (semi gonservative model)
Transcniption or RNA synthesis
Genenc code, Translation or Protein synthesis and imnhibitors

UNITY
* Enzvmes
Introduction, properties, nomenclature and IUB classification of enzymes
Enzyme kinetics (Michaehs plot, Line Weaver Burke plot)
Enzyme imnhibitors with examples
Regulation of enzymes: enzyme induction and repression, allosteric

enFymes regulation
Therapeutic and diagnostic applications of enzymes and isoenzymes

Coenzymes —Structure and biochemical functions

61
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e AR ol

BF 209 P. BWMCHEMISTRY (Practical)
4 Hours / Week

1. Qualitative analysis of carbohydrates (Glucose, Fructose, Lactose, Maliose,
Sucrose and starch)

2. Identification tests for Proteins (albumin and Casen)

3. Quantitative analysis of reducing sugars (DNSA method) and Proteins
{ Biuret method)

4. Qualitative analysis of urine for abnormal constituents
3. Determination of blood creatinine
6.  Determination of blood sugar

1. Determination of serum total cholesterol

8. Freparanion of buller solufion and measurement ol pH
9. | Study of enzymatic hydrolysis of starch

10. | Determination of Salivary amylase activity

11. v e effect of 1 emperalire on Salivary amy ascactivi

12.  Study the effect of subsirate contentration on salivary amylase activiry.

Recommended Books (Latest Editions)

Principles of Biochemisiry by Lehninger.

Harper’s Biochemistry by Robert K. Murry, Daryl K. Granner and Victor W. Rodwell.
Biochemstry by Stryer.

Brochemstry by D. Satyanarayan and U.Chakrapam

Textbook of Biochemisiry by RamaRao.

Textbook of Biochemistry by Deb.

Outlines of Biochemistry by Conn and Stumpf

Practical Biochemstry by E.C. Gupta and 5. Bhargavan.

Introduction of Practical Biochemistry by David T. Plummer. {3rd Edition)

10. Practical Biochemistry for Medical students by Rajagopal and Ramaknshna.
11. Practical Biochermstry by Harold Varley.
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BP 2MT.PATHOPHYSIOLOGY (THE(ORY)
45Hours

Scope: Pathophysiology is the study of causes of diseases and reactions of the body to
such disease producing causes. This course 15 designed to impart a thorough knowledge of
the relevant aspects of pathology of various conditions with reference to its
pharmacological applications, and understanding of basic pathophysiological mechanisms.
Hence it will not only help to study the syllabus of pathology, but also to get baseline
knowledge required to practice medicine safely, confidently, rationally and effectively.

Objectives: Upon completion of the subject student shall be able to -
1. Describe the etiology and pathogenesis of the selected diseasestates;
2. Name the signs and symptoms of the discases; and

3. Mention the complications of the diseases.

Course content:

10 Hours

tdback systems,
pndrial damage,

re—da e s e : Aaptive changes
[Atn:-ph!.r H:,’p-:rtn:-ph:.r h}]:l:rp-]asm. M:lapl.um Dg,'s]:llaslaﬁ L:II swelling, Intra cellular
accumulation, Calcification. Enryme leakage and Cell Death Acidosis & Alkalosis,
Electrolyte imbalance.

* Basic mechanism involved in the process of inflammation and repair:
Introduction, Clinical signs of inflammation, Different types of Inflammation Mechamsm of
Inflammation — Alteration® in vascular permeability and blood flow, migration of

WBC s Mediators  of .inflammation.Basic principles of wound healing in  the
skin,Pathophysiology of Atherosclerosis

Umit 11 10 Hours
*  Cardiovascular System:
Hypertension, congestive heart failure, ischemic heart disease (angina, myocardial
infarction, atherosclerosis and arteriosclerosis)
* Respiratory system: Asthma, Chronic obstructive airways discases.
* Renal system: Acute and chronic renal failure

63
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Umit 111

10 Hours
Haematological Diseases:
lron deficiency, megaloblastic anemia (Vit B12 and folic acid), sickle cell anemia,
thalasemma, hereditary acquired anerma, hemophihia
Endocrine system: Diabetes, thyroid diseases, disorders of sex hormones

L]
*  Nervous system: Epilepsy, Parkinson’s disease, stroke, psychiatne disorders:
depression, schizophrema and Alzheimer’s disease.
* (astrointestinal system: Peptic Ulcer
Umit IV & Hours
* Inflammatory bowel diseases, jaundice, hepatitis (A,B,C,D,E F) alcoholic liver
disease.
* Disease of bones and joints: Rheumatod arthritis, osteoporosis and gout
# Cancer: Classification, etiology and pathogenesis of cancer
Unit ¥ 7 Hours
* Infectious diseases: Meningitis, Typhoid, Leprosy, Tuberculosis, Unjpary tract infections
*  Sexually transmitted discases: AIDS, Syphilis, Gonorrhea
64
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Recommended Books {Latest Editions)

Vinay Kumar, Abul K. Abas, Jon C. Aster; Robbins &Cotran Pathologic Basis of

Dhsease; Sowth Asia editon; India; Elsevier; 2004,

Harsh Mohan; Text book of Pathology; 6* edition; India; Jaypee Publications; 2010.

Laurence B, Bruce C, Bjom K. ; Goodman Gilman's The Pharmacological Basis of

Therapeutics; 12* edition; New York; MeGraw-Hill; 2011.

Best, Charles Herbert 1899-1978; Taylor, Norman Burke 1885-1972; West, Johm B

{John Bumard); Best and Taylor's Physiological basis of medical practice; 12th ed;

united states;

William and Wilkins, Baltimore; 1991 [ 1990 printing].

Micki R. Colledge, Bnan B. Walker, Stuart H. Ralston; Davidson’s Principles and Practice

of Medicine; 21* edition; London; ELBS/Churchill Livingstone; 2010.

Guyton A, John E Hall; Textbook of Medical Physiology: 12" edition; WB Saunders

Company: 20110

Joseph DiPiro, Robert L. Talbert, Gary Yee, Barbara Wells, L. Michael Posey;

Pharmacotherapy: A Pathophysiological Approach: g edition: London; McGraw-Hill
weal- 31ld

. Kumar, R. 8. Cotran and S. L. Robbins; Basic Pathology; 6* ¢dition; Philadelphia;

B Saunders Company; 1997.

10. Roger Walker, Clive Edwards; Clinical Pharmacy and Therapeutics} 3™ edition; London;

hurchill Livingstone publication; 2(003.

Recommended Journals
1. The Journal of Pathology. ISSN: 1096-98%6(Online)

2. The Amencan Journal of Pathology. ISSN: (002-9440

3. Pathology. 1465-3931 (Onlinc)

4. International Journal of Physiology, Pathophysiology and Pharmacology. ISSN: 1944-8171
{Omline)

5. Indian Journal of Pathologyand Microbiology. ISSN-0377-4929.
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BP205 T. COMPUTER APPLICATIONS IN PHARMACY (Theory)
30 Hrs (2 Hrs/'Week)

Scope: This subject deals with the introduction Database, Database Management system,
computer application in clinical studies and use of databases.

Objectives: Upon completion of the course the student shall be able to
I. Know the various types of application of computers in pharmacy

2. Know the various types of databases
3. Know the various applications of databases in pharmacy

Course content:
UNIT =1 6 hours

i e LT B

Numhg ;
numbgr system, Hexadecimal number systems, conversion decimal to

requirement and feasibility analysis, data flow dragrams, process specifications,

mput'output design, process life cycle, planming and managing the project

UNIT -1 06 hours
Web technologies: Introduction to HTML, XML,CSS and Programming

languages. introduction teweb servers and Server Products

Introduction to databases, MYSQL, MS ACCESS, Pharmacy Drug

database

UNIT - 111 06 hours

Application of computers in Pharmacy — Drug information storage and
retneval, Pharmacokinetics, Mathemantcal model in Drug design, Hospatal
and Chmical Pharmacy, Electromie Prescribing and discharge (EP) systems,
barcode medicine identification and automated dispensing of drugs, mobile
technology and adherence monitoning

Dhagnostic  System, Lab-diagnostic System, Patent Momtoring System,
Pharma Information System

s
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UNIT - IV 06 hours
Bioinformaties: Introduction, Objective of Bioinformatics, Bioinformatics
Databases, Concept of Bioinformatics, Impact of Bioinformatics in Vaccine

Mscovery

UNIT-V 06 hours
Computers as data analysis in Preclinical development: Chromatographac
dada analysis (CDS), Laboratory Information management System (LIMS)

and Text Information Management System(TIMS)
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BPZIOP. COMPUTER APPLICATIONS IN PHARMACY (Practical)
Design a questionnaire using a word processing package to gather information
about a particular disease.

Create a HTML web page to show personal information.

Retrieve the information of a drug and its adverse effects using onlinetools

Creating mailing labels Using Label Wizard , generating label in MSWORD

Create a database in MS Access to store the patient information with the required
fields Using access

Design a form in MS Access to view, add, delete and modify the patient record in
the database

Generating report and printing the report from patient database

reating imvoice table using — M35 Access
g information storage and retrieval using MS Access
reating and working with querics in MS Access
Efcporting Tables, Queries, Forms and Reports to web pages

Exporting Tables, Quenies, Forms and Repons to XML pages

Recommended books (Latest edition):

Computer Applhication in Pharmacy — Willham E.Fassett —Lea and Febiger, 600
South Washington SquarecUSA, (215) 922-1330.

Computer Apphcation i Pharmaceutical Research and Development —Sean Ekins—
Wiley-Interscience, A John Willey and Sons, INC., Pubhication, USA
Bioinformatics (Cencept, Skills and Applications) — 5.C. Rastogi-CBS Publishers and
Dhstributors, 4596/1- A, 11 Darya Gam, New Delln — 110 002(INDIA)

Microsoft office Access - 2003, Application Development Using VBA, SQLServer,
DAP and Infopath —  Cary N.Prague — Wiley Dreamtech India (P) Ltd., 4435/7,
Ansan Road, Daryagam, New Della - 110002
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BF 206 T. ENVIRONMENTAL SCIENCES (Theory)

30 hours

Scope: Environmental Sciences is the scientific study of the environmental system and the
status of its inherent or induced changes on organisms. It includes not only the study of
physical and biological characters of the environment but also the social and cultural
factors and the impact of man on environment.

Objectives: Upon completion of the course the student shall be able to:

Create the awareness about environmental problems among leamers.

Impart basic knowledge about the environment and 1ts alhed problems.

Develop an attitude of concern for the environment.

Motrvate learner to participate 1n environment protection and environment

Improvement.

5. Acquire skills to help the concerned individuals in identifying and solving
environmental problems.

6. Strive to attain harmony with Nature.

Lol ol

Course content:

Umit-1 10hours

The Multidisciplinary nature of environmental studies
Maturafl Resources
Renewable and non-renewable resources:
MNatural resources and associated problems
a) Forest resources; b) Water resources; c) Mineral resources; d) Food
resources; ¢) Energy resources;{) Land resources: Role of an individual in
conservation of natural resources,

Unit-11 10hours

Ecosystems
* Concept of an ecosystem.
=  Structure and function of an ecosystem.
* Introduction, types, characteristic features, structure and function of
the ecosystems: Forest ecosvstem: Grassland ecosystem; Desert
ecosystem; Aquanc ecosystems (ponds, streams, lakes, rivers, oceans,
esfuaries)
Umit- 111 10hours
Environmental Pollution: Air pollution; Water pollution; Sol pollution
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Recommended Books (Latest edition):

I. Y.K. Smg, Environmental Science, New Age International Pvt, Publishers,
Bangalore

2. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Lid. Bikaner.

3.  Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt. Lid,
Ahmedabad — 380 013, India,

4. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hall Inc. 480p

5.  Clark R.5., Marine Pollution, Clanderson Press Oxford

6. Cunmngham, W.P. Cooper, T.H. Gorham, E & Hepworth, M.T. 2001,
Environmental Encyclopedia, Jarico Publ. House, Mumba, 11%p

7. De AK. Environmental Chemstry, Wiley Eastern Lid.

8. Dgwn of Earth, Cenire for Science and Environment

70
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2
k3
4

UNIT

UNIT

write the struciure, name and the type of isomerism of the organic compound

Objectives: Upon completion of the course the student shall be able to

wrte the reaction, name the reaction and onentation of reactions

account for reactivity/stability of compounds,

prepare organic compounds

*  Benzepe and s derivatives

A,

D.
11

Course Content:

Analynical, synthetic and other evidences in the denvation of structure
of benzene, Orbital picture, resonanee in benzene, aromatic characters,
Huckel’s rule

Reactions of benzene -/ pitration, sulphonation, halogenation-
reactivity, Friedelcrafts alicyvlation- reactivity, limitations, Friedel crafis
acylation.

. Substituents, effeet” of substituents on reactivity and orientation of

mono  substiiited benzene compounds towards  electrophalic
substiiution feaction
Structure dnd uses of DDT, Saccharin, BHC and Chloramine

T2

P30IT. PHARMACEUTICAL ORGANIC CHEMISTRY ~II (Theory)
45 Hours

Scope: This subject deals with general methods of preparation and reactions of some
organic compounds. Reactivity of organic compounds are also studied here. The syllabus
emphasizes on mechanisms and orientation of reactions. Chemistry of fats and oils are
also included in the syllabus.

General methods of preparation and reactions of compounds superscripted with asterisk (*) to be
explamned
To emphasipe on definition, types, classification, principles/mechanisms, ppplications, examples
and differerjces

10 Hours

1y Hours

* Phenols® - Acidity of phenols, effect of substituents on acidity, qualitative tests,
Structure and uses of phenol, cresols, resorcinol, naphthols
*  Aromatic Amines* - Basicity of amines, effect of substituents on basicity, and
synthetic uses of aryl diazonium salis
* Aromatic Acids* —Acidity, effect of substituents on acidity and important reactions
of benzoic acid.
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UNIT I 10 Hours

*  Fats and Oils
a. Famy acids — reactions.
b. Hydrolysis, Hydrogenation, Saponification and Rancidity of oils, Drying oils.
¢. Analvtical constants — Acid value, Sapomtfication value, Ester value, lodine value,
Acetyl value, Reichert Meissl (RM) value — significance and principle involved in their
determunation.
UNIT IV 08 Hours
+  Polynuclear hyvdrocarbons:
a. Synthesis, reactions
b. Structure and medicinal uses of Naphthalene, Phenanthrene, Anthracene,
Dnphenylmethane, Trphenylmethane and thewr denvatives
UNITV 07 Hours
o Cyclo alkanes®
Stabilities — Baeyer's strain theory, limitation of Baeyer’s strain theory, Coulson and
Moffif’s modification, Sachse Mohr's theory (Theory of strainlesq rings). reactions of
cyvclopropane and cyclobutane only.

73
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BP3IDSP. PHARMACEUTICAL ORGANIC CHEMISTRY -11 (Practical)
4 Hrs/'week

1 Expenments involving laboratory techmques
« Recrystalhzanon
* Steam distillabion
I Determination of following oil values (including standardization of
reagents)
*  Aqd value
* Saponification value
¢ |odine value
Il Preparation of compounds
* Benzanilide/Phenyl benzoate/Acetanilide from Aniline’ Phenol
fAmbhine by acvlation reaction.
s 24 6-Tribromo aniline/Para bromo acefanilide from Aniline/
Acetanihde by halogenation (Brominahon) reaction.
5-Nitro salicylic acidMeta di nitro benzene from Salicylic acid /
Mitro benzene by mitration reaction.
# Benzoic acid from Benzyl chloride by oxidation reactiop.
* Benzoic acid’ Salicylic acid from alkyl benzoate/ alkyl galicylate by
hvdrolysis reaction.
#  |-Phenyl azo-2-napthol from Aniline by diazotization
reactions.

coupling

1 T T TITOI.
Dibenzal acetone from Benzaldehyde by Claison Schmidt reaction

Cinnamumie acid from Benzaldehyde by Perkinreaction
¢  P-lodo benzoic acid fram P-amino benzoic acid

Recommended Books (Latest Editions)

Organic Chemistry by Marfison and Boyd

Orgamic Chermstry by LL. Finar , Volume-1

Textbook of Organie Chemistry by B.S. Bahl & Arun Bahl.

Orgamic Chemstry.by P.L.Som

Practical Organie Chemstry by Mann and Saunders.

Vogel's text book of Practical Organic Chemistry

Advanced Practical organic chemstry by N.K_Vishno.

Introduction to Orgamic Laboratory techmques by Pavia, Lampman and Knz.

B0 ) Gh b g e P
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BP302T. PHYSICAL PHARMACEUTICS-1 (Theory)
45Hours

Scope: The course deals with the vanous physica and physicochermcal properties, and
principles involved in dosage forms/formulations. Theory and practical
components of the subject help the student to get a better insight into various
arcas of formulation research and development, and stability studies of
pharmaceutical dosage forms.

Objectives: Upon the completion of the course student shall be able to
I. Understand various physicochemical properties of drug molecules in the
designing the dosage forms
2. Know the principles of chemical kinetics & to use them for stability testing nad
determination of expiry date offormulations
3. Demonsirate use of physicochemical properties in the
formulation development and evaluation of dosage forms.

¢ Content:

UNIT-1 10 Hours
States of Matter and properties of matter: State of matter, changes i} the state of matter,
latent hdats, vapour pressure, subhimation criical point, eutectic mixtufes, gases, agrosols
relative humidity, liquid complexes, liquid crystals, glassy states, solid- crystalline,

T

Physicochemical properties of drug molecules: Refractive index, optical rotation,
dielectric constant, dipole moment, | dissociation constant, determinations and
apphcations

UNIT-II 10Hours
Solubility of drugs: Solubility expressions, mechanisms of solute solvent interactions,

ideal solubility parameters, solvation & association, quantitative approach to the factors

nfluencing solubility-of drugs, diffusion principles in biological systems. Solubility of
gas in liquids, solubility of liquids in liquids, (Binary solutions, ideal solutions)

Raoult’s law, real solutons. Partally muscible hquids, Crincal solution temperature and

apphcations. Distnbution law, 1ts hmatations and apphcations

UNIT-I11 08 Hours
Surface and interfacial phenomenon: Liquid interface, surface & interfacial tensions,
surface free energy, measurement of surface & interfacial tensions, spreading
coefficient, adsorption at liguid interfaces, surface active agents, HLB Scale,
solubilisation, detergency, adsorption at solid interface.

75
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UNIT-IV 08Hours
Complexation and protein binding: Introduction, Classification of Complexation,
Applications, methods of analysis, protein binding, Complexation and drug action,
crystalline structures of complexes and thermodynamic treatment of stability constants.

UNIT-V 07 Hours
pH. buffers and Isotonic solutions: Sorensen’s pH scale, pH determunation
(electrometric and calonmetric), applications of buffers, buffer equation, buffer capacity,
buffers in pharmaceutical and biological systems, buffered 1sotonic solutions.
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i ol i ol

9.
10

oI

BPID6F. FHYSICAL PHARMACEUTICS - I(Practical)
4 Hrs/week
Determination the solubility of drug at room temperature.

Determination of pKa value by Half Neutralization’ HendersonHasselbalch

equation.

Determination of Partition co- efficient of benzoic acid in benzene and water.
Determination of Partition co- efficient of Iodine in CCls and water

Determination of % composition of NaCl in a solution using phenol-water systemby

CST method.

Determination of surface tension of given liquids by drop count and dropweight

method.

Determination of HLB number of a surfactant by saponification method.

Deteqmination of Freundlich and Langmuir constants using activatefd char coal.

Detegmination of eritical micellar concentration of surfactants.

. Detegmination of stability constant and donor acceptor ratio of PABA-Caffeine

Determination of stability constant and donor acceptor ratio of Cupric-Glycine

complex by pH titration method.
Recommended Books: (Latest Editions)

Physical Pharmacy by AlfredMartin

Experimental Pharmaceutics by Eugene, Parott.

Tutonal Pharmacy by Cooper and Gunn.

Stocklosam J. Pharmaceutical Calculations, Lea &Febager, Phaladelphia.

Liberman H.A, Lachman C., Pharmaceutical Dosage forms, Tablets, Volume-11o 3,
MarcelDekkar Inc.

Liberman H.A, Lachman C, Pharmaceutical Dosage forms. Disperse systems,
Volume 1. 2, 3. Marcel Dekkar Inc.

Physical Pharmaceutics by Ramasamy C and ManavalanR.

Laboratory Manual of Physical Pharmaceutics, C.V.5. Subramanyam, J. Thimma
seftee

Physical Pharmaceutics by C.V.5. Subramanyam

. Test book of Physical Phramacy, by Gaurav Jain & Roop K. Khar
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B 303 T. PHARMACEUTICAL MICROBIOLOGY (Theory)

45Hours
Scope:

* Siudyof all categones of microorganisims especially for the production of alchol
antibiolics, vaccines, Vilamins enZymes elc..

Objectives: Upon completion of the subject student shall be able to;

1. Understand methods of identification, cultivation and preservation of
VAMNOUS MICTO0rZAnIsms
To understand the importance and implementation of sterlization 1n
pharmaceutical processing and industry.
Leam sterility testing of pharmaceutical products.
Carried out microbiological standardization of Pharmaceuticals.
Understand the cell culture technology and s applhcatons n
pharmaceutical industries.

I-Jd

e

{Course contenit:

Umit I 10 Hours

Introdudtion, history of microbiology, its branches, scope anfl s
Impo e.

Introduction to Prokaryvotes and Eukaryotes
Study of ultra-structure and morphological classification of bacteria,
nutritional requirements, raw materials pSed for culture media and physical
parameters for growth, growth curye, solation and preservation methods
for pure cultures, cultivation of janaerobes, quantitative measurement of
bactenal growth (total & wiable sount).

Study of different types of-phase constrast microscopy, dark field
microscopy and electron microscopy.

Imit 11 11l Hours

Identification of bacteria using staining techniques (simple, Gram’s &Acid
fast staining) and biochemical tests (IMViC).

Study of principle, procedure, merits, dements and applications of physical,
chemical gaseous radiation and mechanical method of sterilization.

Evaluation of the efficiency of stenilization methods.
Equipments employed in large scale stenihzaton.

Stenlity indicators.
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Uimit 111 10 Hours

Study of morphology, classification, reproduction/replication  and
cultivation of Fungi and Viruses.

Classification and mode of action of disinfectants

Factors influencing disinfection, antiseptics and their evaluation. For
bacteriostatic and bactencidal actions

Evaluation of bactericidal & Bactenostatic.

Sterility testing of products (solids, liquids, ophthalmic and other sterile
products) according to IP, BP and USP.

Umit IV 08 Hours

Designing of aseptic area, laminar flow equipments; study of different
sources of contamination in an aseptic area and methods of prevention,
clean area classification.

Principles and methods of different microbiological assay. Methods for

=

OTHours

of spoilage, factors affecting the .microbial spoilage of
pharmadeutical products, sources and fypes of microbial contamjnants,
assessment of microbial contamination and spoilage.

Preservation of pharmaceutical products” using antimicrobial agents,
evaluation of microbial stability of formulations.

Growth of ammal eells in culimrey’ general procedure for cell culture,
Primary, established and transfofmed cell cultures.

Apphcation of cell culiures ihpharmaceuncal industry and research.
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BP 307 P. PHARMACEUTICAL MICROBIOLOGY (Practical)
4 Hrs/wieek

Introduction and study of different equipments and processing, e.g., B.0.D. ncubator,
laminar flow, asepiic hood, autoclave, hot air sterilizer, deep freezer, refrigerator,
microscopes used in expenmental microbiology.

Sterilization of glassware, preparation and sterilization of media.

Sub culuring of bacteria and fungus. Nutrient stabs and slants preparations.

Staining methods- Simple, Grams staining and acid fast staining { Demonstration with
praciical).

Isolation of pure culture of micro-organisms by multiple streak plate techmgue and other
techmques.

Microbiological assay of antibiotics by cup plate method and other methods

Moulity determunation by Hanging dropmethod.
Sterility testing of pharmaceuticals.

wflogical analysis of water

1cal test.

Recommended Books (Latest edition)

W.B. Hugo and A.D. Russel: Pharmaceutical Microbiology, Blackwell Scientific
publications, Oxford London.

Prescott and Dunn., Industrial Microbielogy, 4® edition, CBS Publishers & Distributors,
Delha.

Pelczar, Chan Kreig, Microbology, Tata MoGraw Hill edn.

Malcolm Harris, Balliere Tindall and Cox: Pharmaceutical Microbiology.
Rose: Industrial Microbiology.

Probisher, Hinsdill et al: Fundamentals of Microbiology, 9th ed. Japan
Cooper and Gunn’s: Tutonal Pharmacy, CBS Publisher and Dhstribution.
Peppler: Microbial Technology.

LP., B.P., U.5.P.- latest ediions.

. Ananthnarayan : Text Book of Microbiology, Orient-Longman, Chennai
11.
12,
13.

Edward: Fundamentals of Microbiology.
MN.K.Jain: Pharmaceutical Microbwology, Vallabh Prakashan, Dellu
Bergeys manual of systematic bacteniology, Williams and Wilkins- A Waverly company
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BP 304 T. PHARMACEUTICAL ENGINEERING (Theorv)

45 Hours

Scope: This course 15 designed to impart a fundamental knowledge on the art and science
of various unit operations used in pharmaceutical industry.

Objectives: Upon completion of the course student shall be able:

. To know vanous umt operabions used in Pharmaceuncal industries.

2. To understand the material handling techmques.

3. To perform various processes involved in pharmaceutical manufacturing process.
4. To carry out vanous tests to prevent environmental pollution.
5

To appreciate and comprehend significance of plant lay out design for optimum

use of resources.
6. To appreciate the various preventive methods used for corrosion control in
Pharmaceutical industnes.
Course content:
UNIT-1 10 Hours

* Flow of fluids: Types of manometers, Reynolds number dnd its significance,
ulli’s theorem and its applications, Energy lossgs, Onfice meter,
Ventunimeter, Pifof fube and Fofometer.

* Size Reduction: Objectives, Mechanisms & Laws governing size reduction,
factors affecting size reduction, principles, construction, working, uses, merits and
demerits of Hammer mill, ball mill, fluid energy mill, Edge runner mill & end
runner mall.

* Size Separation: Objectives, applications & mechamsm of size separation,
official standards“of powders, sieves, size separation Principles, construction,
working, uses, vmerits and demerits of Sieve shaker, cyclone separator, Air
separator, Bag filter & elutriation tank.

UNIT-I1 10 Hours

# Heat Transfer: Objectives, applications & Heat transfer mechanisms. Fournier's
law, Heat transfer by conduction, convection & radiation. Heat interchangers &
heat exchangers.

# Evaporation: Objectives, applications and factors influencing evaporation,
differences between evaporation and other heat process. principles, construction,
working, uses, mernts and demerits of Steam jacketed kettle, honzontal tube
evaporator, climbing film evaporator, foreed circulation evaporator, multiple
effect evaporator& Economy of multiple effect evaporator.

# Distillation: Basic Prnciples and methodology of simple distillation,flash
distillation, fractional distillation, distillation under reduced pressure, steam
disnllation & molecular disuillation

Bl
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UNIT- 111 08 Hours

# Drying: Objectives, applications & mechanism of drying process, measurements
& applications of Equilibrium Moisture content, rate of drying curve. principles,
construction, working, uses, merits and demerits of Tray dryer, drum dryer spray
dryer, flusdized bed dryer, vacuum dryer, freeze dryer.

* Mixing: Objectives, applications & factors affecting mixing, Difference between
solid and liquid mixing, mechamsm of solid mixing, liquids muxing and
semsolds muixing. Principles, Construction, Working, uses, Ments and Demenits
of Double cone blender, twin shell blender, nbbon blender, Sigma blade mixer,
planetary mixers, Propellers, Turbines, Paddles & Silverson Emulsifier.

UNIT-IV 08 Hours

# Filtration: Objectives, applications, Theories & Factors influencing filtration,
filier aids, filier medias. Principle, Construction, Working, Uses, Meriis and
' lter, Meta filter &

artridge filter, membrane filters and Seaidtz filter.

# (Centrifugation: Objectives, principle & applications of Centriffugation, principles,
truction, working, uses, merits and demenits of Perforateld basket centrifuge,
on-perforated basket centrifuge, semi continuous centnfuge & super centrifuge.
UNIT-V 07 Hours

«  Materials of pharmaceutical plant construction, Corrosion and its prevention:
Factors affecting during materials selected for Pharmaceutical plant construction,
Theories of corrosion,. types of corrosion and there prevention. Ferrous and
nonferrous metals, morganic and organic non metals, basic of material handling
systems.
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Recommended Books: (Latest Editions)

Introduction to chemical engineening — Walter L Badger & Julus Banchero, Latest
edition.

Sold phase extraction, Principles, techmques and applications by Nigel J.K. Simpson-
Latest edition.

Unit operation of chemical engineering — Mcabe Smuth, Latest edition.

Pharmaceutical engineering principles and practices — C.V.S Subrahmanyam et al., Latest
edition.

Remington practice of pharmacy- Martin, Latest edition.

Theory and practice of industrial pharmacy by Lachmann., Latest edition.
Physical pharmaceutics- C.V.5 Subrahmanvam et al., Latest edition.
Cooper and Gunn’s Tutonal pharmacy, 5.1. Carter, Latest edibion.

83
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BP3DBP - PHARMACEUTICAL ENGINEERING (Practical)
4 Hours/week
L  Determination of radiation constant of brass, iron, unpainted and painted glass.
Il.  Steam distillation — To calculate the efficiency of steam distillation.
IL To determine the overall heat transfer coefficient by heat exchanger.
IV. Construction of drying curves (for calcium carbonate and starch).
V. Determination of moisture content and loss on drying.
VL  Determination of humidity of air — 1) From wet and dry bulb temperatures —use of
Dew poimnt method.
VIL. Description of Construction working and application of  Pharmaceutical
Machinery such as rotary tablet machine, fluidized bed coater, fluid energy mill, de
urmrdilier.

VIIL ize analysis by sieving — To evaluate size distribution of tpablet granulations —
onstruction of various size frequency curves including arithipetic andloganthmic
robability plots.

X Size reduction: To wvenfy the laws of size reduction using ball mull and

determining Kicks, Rittinger's, Bond's coefficients, power requirement and critical
speed of Ball Mill.

X Demonstration of collod nill, planetary mixer, fludized bed dryer, freeze dryer

and such othermajor equipment.

XL  Factors affecting Rate of Filtration and Evaporation (Surface area, Concentration

and Thickness! viscosity.

XII.  To study the effect of time on the Rate of Crystallization.

X  To calculate the uniformity Index for given sample by using Double Cone Blender.

B4
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BP401T. PHARMACEUTICAL ORGANIC CHEMISTRY 111 {Theory)
45 Hours

Scope: This subject imparts knowledge on stereo-chemical aspects of organic compounds
and organic reactions, important named reactions, chemistry of important hetero cyelic
compounds. It also emphasizes on medicinal and other uses of organic compounds.

Ohbjectives: At the end of the course, the student shall be able to
I. undersiand the methods of preparation and properties of organic compounds

2. explain the stereo chemical aspects of organic compounds and stereo chemical
reactions

3. know the medicinal uses and other applications of organic compounds

Course Content:
Note: To emphasize on definition, types, mechanisms, exam ples, uses/applications

UNIT-1 10 Hours

Stereo [ISomerism
Optical 1somensm —

Optical activity, enantiomensm, diasterecisomen sm, meso compounds

Elemenis of symmetry, chiral and achiral molecnles

DL system of nomenclature of optical isomers, sequence rules, RS system of
nomenclature of optical isomers

Reactions of chiral molecules

Racemic modification and resolution of racemic mixture.

Asymmetnc synthesis: partidl and absolute

UNIT-1I 10 Hours
Geometrical isomerism

Nomenclature of geometrical isomers (Cis Trans, EZ, Syn Anti systems)

Methods of determination of configuration of geometrical isomers.

Conformational 1somerism in Ethane, n-Butane and Cyclohexane.

Stereo isomerism in biphenyl compounds ( Atropisomensm) and conditions for optical
activity.

Stereospecific and stereoselective reactions.

86
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UNIT-111 10 Hours
Heterocyclic compounds:

Nomenclature and classification
Synthesis, reactions and medicinal uses of following compounds/denvatives

Pyrrole, Furan, and Thiophene
Relative aromaticity and reactivity of Pyrrole, Furan and Thiophene.

UNIT-1V 08 Hours

Synthesis, reactions and medicinal uses of following compounds/derivatives
Pyrazole, Imidazole, Oxazole and Thiazole.

Pyridine, Quinoline, Isoquinoline, Acridine and Indole. Basicity of pyridine
Synthesis and medicinal uses of Pyrimidine, Purine, azepines and their

derivatives,

UNIT-Y 07 Hours

Reactipns of synthetic importance
Metal hydride reduction (NaBHs and LiAlHy), Clemmensen r¢duction, Birch

reduction, Wolff Kishner reduction
Oppenaver-oxidanion and Dakin reaction.

Beckmanns rearrangement and S¢hrdt rearrangement.

Claisen-Schmidt condensation.

Recommended Books (Latest Editions)
Orgamc chemasiry by LL. Finar, Volume-1 & IL
A text book of organic chemistry — Arun Bahl, B.S. Bahl.

1
2
3. Heterocyche Chemustry by Ray K. Bansal
4 Orgamic Chermistry by Momson and Boyd
5

Heterocychie Chemistry by T.L. Galchnist
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BP402T. MEDICINAL CHEMISTRY - I (Theory)

45 Hours

Scope: This subject is designed to impart fundamental knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasizes on structure activity
relationships of drugs, importance of physicochemical properties and metabolism of
drugs. The syllabus also emphasizes on chemical synthesis of important drugs under each
class.

Objectives: Upon completion of the course the student shall be able to
1. understand the chemistry of drugs with respect to their pharmacological activity

2. understand the drug metabolic pathways, adverse effect and therapeutic value of
drugs

3. know the Structural Activity Relationship (SAR) of different class of drugs

4. wnite the chemical synthesis of some drugs

Conrse Coantent:

Study of the development of the following classes of drugs, Clagsification, mechanism of
action, pses of drugs mentioned in the course, Structure activity relationship of selective
class of drugs as specified in the course and synthesis of drugs supgrscripted (*)

UNIT- I 10 Hours

Introduction to Medicinal Chemisiry
History and development of medicinal chemistry
Physicochemical properties in relation to biological action

lonization, Solubility, Paftition Coefficient, Hydrogen bonding, Protein
binding, Chelation, Bisisosternism, Optical and Geometrical isomerism.

Drug metabolism
Dirug metabolism principles- Phase I and Phase 11
Factors affecting drug metabolism including stereo chemical aspects.

UNIT-11 10 Hours

Drugs acting on Autonomic Nervous System

Adrenergic Neurotransmilters:
Biosynthesis and catabolism of catecholamine.

Adrenergic receptors (Alpha & Beta) and their distnbution.

Svmpathomimetic agents: SAR of Sympathomimetic agents
Durect acting: Nor-epinephnne, Epinephrine, Phenylephrine®, Dopamine,

B
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Methyldopa, Clomdine, Dobutamine, Isoproterenol, Terbutahne,
Salbutamol®, Bitolterol, Naphazoline, Oxymetazohne and Xylometazohne.

¢ Indirect actng agents: Hydroxyamphetamine, Pseudoephednne,
Propylhexedrine.

o Agents with mixed mechamsm: Ephedrine, Metaraminol.

Adrenergic Antagonists:

Alpha adrenergic blockers: Tolazoline®, Phentolamine,
Phenoxybenzamine, Prazosin, Dihydroergotamine, Methysergde.

Beta adrenergic blockers: SAR of beta blockers, Propranolol®,
Menbranolol, Atenolol, Betazolol, Bisoprolol, Esmolol, Metoprolol,
Labetolol, Carvedilol.

UNIT-1II 10 Hours

Cholinergic neurotransmitters:

Iy :
Methacholne, Pilocarpine.

Indirect acting/ Cholinesterase. inhibitors (Reversible & Irreversible):
Physosngmine, Neostigmine® Pyndostgmine, Edrophomum chlonde,
Tacnne hydrochloride, Ambenenium chlonde, Isofluorphate, Echothiophate
iodide, Parathione, Malathion.

Cholinesterase reactivator: Prahdoxime chlonde.

Cholinergic Blocking agents: SAR of cholinolvtic agents

Solanaceous alkaleoids and analogues: Atropine sulphate, Hyoscyamine
sulphate, Scopolammne  hydrobrormde, Homatropine  hydrobromide,
Ipratropium bromde®.

Svanthetic cholinergic blocking agents: Tropicamde, Cyvclopentolate
hydrochlonde, Chdimmum  bromade, Dicyclomme  hydrochlornde®,
Glycopyrmolate, Methantheline brormde, Propantheline bromuide, Benztropine
mesylate, Orphenadrine citrate, Bipendine hydrochlonde, Procychdine
hydrochlonde®, Tridihexethyl chlonde, Isopropamide odide, Ethopropazine
hydrochlonde.

&
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UNIT-1V 08 Hours

Drugs acting on Central Nervous System
A. Sedatives and Hypnotics:

Benzodiazepines: SAR of Benzodiazepines, Chlordiazepoxide, Diazepam®,
Oxazepam, Chlorazepate, Lorazepam, Alprazolam, Zolpdem

Barbiturtes: SAR of barbiturates, Barbital*, Phenobarbital, Mephobarbital,
Amobarital, Butabarbital, Pentobarbital, Secobarbatal

Miscelleneous:

Amdes & mmdes: Glutethmide.

Alcohol & their carbamate denvatives: Meprobomate, Ethchlorvynol.
Aldehyde & their derivatives: Triclofos sodium, Paraldehyde.

B. Antipsychotics

Phenothiazeines: SAR of Phenothiazeines - Promazine hydrochlonde,
Chjorpromazine hydrochloride®, Tnflupromazine, 1wordazine
hyfirochlonde, Piperacetazine hvdrochlonde, Prochlorperazipe maleate,
Trifluoperazine hydrochloride.

Ring Analogues of Phenothiazeines: Chlorprothixene, Thiothixgne,
Lojapine succinate, Clozapine.

Flure buterophenones: Halopendol, Dropendol, Rispendone.
Beta amino ketones: Molindone hydrochloride.

Benzamides: Sulpiende.

C. Anticonvulsants: SAR of Anticonvulsants, mechamsm of anticonvulsant
action

Barbiturates: Phenobarbitone, Methabarbatal.

Hydanteins: Phenyton®, Mephenyton, Ethotom
Oxazolidine diones: Tnmethadione, Paramethadione
Succinimides: Phensuximide, Methsuximide, Ethosuxamide®
Urea and monoacylureas: Phenacermde, Carbamazepine®
Benzodiazepines: Clonazepam

Miscellaneouns: Pnmidone, Valprowc acid , Gabapentin, Felbamate

bl
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UNIT -V

Drugs acting on Central Nervous System
General anesthetics:

Inhalation  anesthetics: Halothane*, Methoxyflurane, Enflurane,
Sevoflurane, lsoflurane, Desflurane.

Ultra short acting barbitutrates: Methohexital sodmm®, Thiamylal sodium,
Thiopental sodium.

Dissociative anesthetics: Ketamine hydrochlonde.®

Narcotic and non-narcotic analgesics

Morphine and related drugs: SAR of Morphine analogues, Morphine
sulphate, Codemne, Mependine hydrochlonde, Amlerdine hydrochlonde,
Dhphenoxylate hydrochloride, Loperamide hydrochlonde, Fentanyl citrate®,
Methadone hvdrochlonde®, Propoxyphene hydrochlonde, Pentazocine,

Levorphanol tartarate.

Narcotic antagonists: MNalorphine hydrochlonde, Levall
Najoxone hvdrochlonde.

Anfti-inflammatory agenis: Sodium salicylate, Aspirin, Mefeamic acid®,
Mdclofenamate, Indomethacin, Sulindac, Tolmetin, Zomepriac, Diclofenac,
Keforolac, Ibuprofen®, Naproxen, Piroxicain, Phenacetin, Acdtaminophen,
Anhpynne, Fhenylbulazone.

91
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Br406F. MEDICINAL CHEMISTRY - I (Practical)

| Preparation of drugs/ intermediates

| |.3-pyrazole

2 | 3-oxazole
3 Benmimdazole
4 Benrtriazole

5 2.3- diphenyl quinoxahne

6 Benzocaine

7 Phenytoin

f Phenothiazine

E Barbiturate

11 Assav of drugs

| Chlorpromazine
2 Phenobarbitone

i Atropine

4 Ibuprofen

5 Aspinn

i Furosemide

1 Determination of Partition coefficient for any two drugs

92
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Recommended Books (Latest Editions)
1. Wilson and Giswold’s Orgamic medicinal and Pharmaceutical Chermstry.

I-J

. Foye's Principles of Medicinal Chemistry.

. Burger’s Medicinal Chemstry, Vol Lo IV,

. Introduction to principles of drug design- Smith and Williams.

. Rerngton’s Pharmaceutical Sciences.

. Martindale’s extra pharmacopoeia.

. Orgamc Chemstry by LL. Finar, Vol. IL

. The Orgamc¢ Chermstry of Drug Synthesis by Ledmcer, Vol. 1-5.

WSS =] & n e Ll

. Indian Pharmacopoea.
10. Text book of practical orgamc chemistry- AL Vogel.

93
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BPF 403 T. PHYSICAL PHARMACEUTICS-I1 (Theory)

45Hours
Scope: The course deals with the vanous physica and physicochermcal properties, and
principles involved in dosage forms/formulations. Theory and practical
components of the subject help the student to get a betiter insight into various
arcas of formulation research and development, and stability studies of
pharmaceutical dosage forms.

Objectives: Upon the completion of the course student shall be able to
l. Understand vanous physicochemical properties of drug molecules in the
designing the dosage forms
2. Know the principles of chemical kinetics & to use them for stability testing nad
determination of expiry date offormulations
3. Demonsirate use of physicochemical properties in the
formulation development and evaluation of dosage forms.

Course Content:
UNIT-1 07 Hours
Colloidgl dispersions: Classification of dispersed systems & their geperal characteristics,
size & shapes of colleidal pariicles, classification of colloids & parative account of
their ge Tes: reat;emet ' ' ect of electrolytes,
coacervahion, peplizationd protective action.

UNIT-I1 10 Hours

Rheology: Newtonian systems, law of flow, kinematic viscosity, effect of temperature,
non-Newtoman  systems, pseudoplastic, dilatant, plastic, thixotropy, thixotropy n
formulation, determination of viscosity, capillary, falling Sphere, rotational viscometers

Deformation of selids: Plastic and elastic deformation, Heckel equation, Stress, Strain,
Elastic Modulus

UNIT-111 10 Hours

Coarse dispersion: Suspension, interfacial properties of suspended particles, setiling in
suspensions, formulation of flocculated and deflocculated suspensions. Emulsions and
theones of emulsification, microemulsion and multiple emulsions; Stability of emulsions,
preservation of emulsions, rheological properties of emulsions and emulsion formulation
by HLB method.
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UNIT-IV 10 Hours

Micromeretics: Particle size and distnbution, mean particle size, number and weight
distnibution, particle number, methods for determining particle size by different methods,

counting and separation method, particle shape, specific surface, methods for determining
surface area, permeability, adsorption, derived properties of powders, porosity, packing
arrangement, densities, bulkiness & flow properties.

UNIT-V 10 Hours

Drug stability: Reaction kinetics: zero, pseudo-zero, first & second order, units of basic
rate constants, determination of reaction order. Physical and chemical factors influencing
the chemical degradation of pharmaceutical product: temperature, solvent, ionic strength,
dielectric constant, specific & general acid base catalysis, Simple numerical problems.
Stabilization of medicinal agents against common reactions like hydrolysis & oxidation.
Accelergied stability testing in expiration dating of pharmaceutjcal dosage forms.
Photolytic degradation and its prevention.

com www.FirstRanker.com



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

BP 407F. PHYSICAL PHARMACEUTICS- 11 (Practical)
J Hrs/week

l. Determination of particle size, particle size distribution using sieving method.
Determination of particle size, particle size distribution using Microscopic method.

Determination of bulk density, true density and porosity.

== W

Determine the angle of repose and influence of lubricant on angle of repose.

Determination of viscosity of liquid using Ostwald’s viscometer.
6. Determination sedimentation volume with effect of different suspending agent.
7. Determination sedimentation volume with effect of different concentration of

single suspending agent.

ination of viscosity of semisolid by using Brookfieldviscometer.

ination of reaction rate constant first order.
ination of reaction rate constant second order.

ted stabality studies.

Recommended Books: (Latest Editions)
1.

Physical Pharmacy by Alfred Martin, Sixthedition

Expenimental pharmaceutics by -Eugene, Parott.

Tutonal pharmacy by Cooper and Gunn.

Stocklosam J. Pharmaceutical calculanons, Lea & Febager, Pluladelphia.

Liberman H.A, Lachman C., Pharmaceutical Dosage forms, Tablets, Volume-1 to 3,
Marcel Dekkar Inc.

Liberman H.A, Lachman C, Pharmaceutical dosage forms. Disperse systems, volume |,
2, 3. Marcel Dekkar Inc.

Physical Pharmaceutics by Ramasamy C, and ManavalanR.
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3

4.
3.

BF 404 T. PHARMACOLOGY -1 (Theory)
45 Hrs

Scope: The main purpose of the subject is to understand what drugs do to the living
organisms and how theirr effects can be applied to therapeutics. The subject covers the
mformation about the drugs like, mechanism of action, physiological and biochemical
effiects (pharmacodynamics) as well as absorption, distribution, metabolism and excretion
{pharmacokinetics) along with the adverse effects, climical uses, interactions, doses,
contraindications and routes of administration of different classes of drugs.

Objectives: Upon completion of this course the student should be able 1o

1.
2

Understand the pharmacological actions of different categories of drugs
Explain the mechanism of drug action at organ system/subcellular/
macromolecular levels.

Apply the basic pharmacological knowledge in the prevention and treatmentof
various diseases.

Observe the effect of drugs on animals by simulated expenments

r - e T O - O P R R e e e S SO LeTICES

08 howrs

Infroduction to Pharmacology- Definition,  historical landmprks and scope of
pharmacology, nature and source of drugs, essential drugs concept and routes of
drug admimstraiion, Agomsts, antagomsts{ competiive and non compentive), spare
receptors, addiction, tolerance, dependence, tachyphylaxis, wdosyncrasy, allergy.
Pharmacokinetics- Membrane (ransport, absorption, distnbution, metabohism and
excretion of drugs .Enzyme nduction, enzyme inhibition, kinetics of elimination

UNIT-II 12 Hours
General Pharmacology

Pharmacodynaimics- Principles and mechanisms of drug action. Receptor theories
and classification of receptors, regulation of receptors. drug receptors interactions
signal transduction mechamsms, G-protein—coupled receptors, 1on channel receptor,
transmembrane enzyme linked receptors, transmembrane JAK-STAT hinding
receptor and receptors that regulate transcription factors, dose response
relationship, therapeutic index. combined effects of drugs and factors modifying
drug action.

. Adverse drug reactions.
¢. Drug interactions (pharmacokinetic and pharmacodynamc)

Drug discovery and clinical evaluation of new drugs -Drug discovery phase,
preclinical evaluation phase, clinical trial phase, phases of clinical tnals and

pharmacoviglance.
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UNIT-I11 10 Hours
Pharmacology of drugs acting on peripheral nervous system

a. Organization and function of ANS.

b. Neurohumoral transmission,co-transmission and classification of neurotransmitters.
¢. Parasympathomimetics, Parasympatholytics, Sympathomimenics, sympatholytics.
d. Neuromuscular blocking agents and skeletal muscle relaxants ( penpheral).

¢. Local anesthetic agents.

f. Drugs used in myasthenia gravis and glavcoma

UNIT-1V 08 Hours
Pharmacology of drugs acting on central nervous system

a. Neurohumoral transmission in the C.N.5.special emphasis on importance of various
neurotransmiters hike with GABA, Glutamate, Glycine, serotomin, dopamine.

b. Geneqal anesthetics and pre-anesthetics.
c. Sedatjves, hypnotics and centrally acting muscle relaxants.
d. Anti-¢pleptics

e. Alcoblols and disulfiram

UNIT-V 07 Hours
Pharmacology of drugs acting on central nervous system

a. Psychopharmacological agents: Antipsychotics, antidepressants, anti-
anxiefyagenis, anti-manics and hallucinogens.

b. Drugs used in Parkinsons disease and Alzheimer’s disease.
¢. CNS stimulants and nooftropics.

d. Opand analgesics-and antagonists

e. Drug addiction, drug abuse, tolerance and dependence.
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9.

10.
1.
12.
13.
14.
15.

BF 408 P.PHARMACOLOGY -1 (Practical)

4Hrs/Week
Introduction to expenmental pharmacology.

Commonly used instruments in expenimental pharmacology.
Study of common laboratory animals.
Maintenance of laboratory animals as per CPCSEA guidelines.

Common laboratory techmques. Blood withdrawal, serum and plasma separation,
anesthetics and euthanasia used for animal studies.

Study of different routes of drugs administration 1n mice/rats.

Study of effect of hepatic microsomal enzyme inducers on the phenobarbitone sleeping
time 1n mice.

Effect of drugs on ciliary motility of frogoesophagus
Effect of drugs on rabbit eye.

Effects of skeletal muscle relaxants using rota-rod apparatus.

Effect of drugs on locomotor activity using actophotometer.
Anticonpulsant effect of drugs by MES and PTZ method.

Study of stereotype and anti-catatonic activity of drugs onrats/mice.

Study of anxiolytic activity of drugs usingrats/mide.
Study of local anesthetics by differentmethods

Note: All laboratory technigues and animal experiments are demonstrated by simulated

gxperiments by softwares and videos

Firstranker's choice
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7.
8.
9.
10. Kulkarn} SK. Handbook of expenimental pharmacology. VallabhPrakaghan,

Recommended Books (Latest Editions)
1.

Rang H. P., Dale M. M., Rutter J. M., Flower B. J., Rang andDale’s
Pharmacology..Churchil Livingstone Elsevier

Katzung B. G., Masters 5. B., Trevor A. 1., Basic and chmcal pharmacology, Tata Me
Graw-Hall

Goodman and Gilman’s, The Pharmacological Basis of Therapeutics

Marry Anne K. K., Lloyd Yee Y., Bnan K. A., Robbin L.C., Joseph G. B., Wayne A. K.,
Bradley R.W., Applied Therapeutics, The Clinical use of Drugs, The Point Lippincott
Wilhams & Wilkins

Mycek M.J, Gelnet 5.B and Perper M.M. Lippincott’s [llustrated Reviews-
Pharmacology.

K.D.Tripathi. Essentials of Medical Pharmacology, JAYPEE Brothers Medical
Publishers (P) Ltd, New Delh.

Sharma H. L., Sharma K. K., Prnnciples of Pharmacology, Paras medical publisher
Modem Pharmacology with chimcal Applications, by Charles R.Crmpg& Robert,

Ghosh MIN. Fundamentals of Experimental Pharmacology. Hilton & Cpmpany, Kolkata.
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BP 405 T.PHARMACOGNOSY AND PHYTOCHEMISTRY I (Theory)
45 Hours
Scope: The subject involves the fundamentals of Pharmacognosy like scope, classification of
crude drugs, their identification and evaluation, phytochemicals present in them and their
medicinal properties.

Objectives: Upon completion of the course, the student shall be able
l. to know the techniques in the cultivation and production of crude drugs
2. 1w know the crude drugs, their uses and chemical nature
3. know the evaluation techmques for the herbal drugs
4. to carry out the microscopic and morphological evaluation of crudedrugs

Course Content:

UNIT-I 10 Hours
Introduction to Pharmacognosy:
ia) Definition, history, scope and development of Pharmacognosy

I'II|1II1'|.'

1red drugs, unorgamized drogs (dred latex, dned juces, dried extracts, gums and
i, oleoresins and oleo- gum -resins).

Quality control of Drugs of Natural Origin:
Adulteration of drugs of natural ongin. Evaliation by organoleptic, microscopic, physical,
chemical and biological methods and properties.

Quantitative microscopy of crude drugs including lveopodium spore method, leafconstants,
camera lucida and diagrams. o0 microscopic objects 1o scale with camera lucida.

UNIT-I 10 Hours
Cultivation, Collection, Processing and storage of drogs of natural origin:
Cultivation and Callection of drugs of natural origin

Factors influencing cultivation of medicinal plants.

Plant hormones and their applications.

Polyploidy, mutation and hybndization with reference to medicinal plants

Conservation of medicinal plants

LNIT-11 07 Hours
Plant tissue culture:

Historical development of plant tissue culture, types of cultures, Nutriional requirements,
growth and their maintenance.

Applications of plant tissue culture in pharmacognosy.

Edible vaccines

101
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INIT IV 10 Hours
Pharmacognosy in various systems of medicine:

Role of Pharmacognosy in allopathy and traditional systems of medicine namely, Ayurveda,
Unami, Siddha, Homeopathy and Chinese systems of medicime.

Introduction to secondary metabolites:
Definition, classification, properties and test for identification of Alkalmds, Glycosides,
Flavonmds, Tannins, Valatile o1l and Besins.

UNITV 08 Hours
Study of biological source, chemical nature and uses of drugs of natural ongin containing
following drugs

Plant Products:

Fibers - Cotton, Jute, Hemp

Hallucinogens, Teratogens, Natural allergens

NER_NLY BLAp AL 3 L ace 1 | L] ] <1l

" = roes, preparation,
, preservation, storage, therapeutic used and commercial utility as Pharmaceutical

Proteing Papain, bromelain,

—Bees Wax
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BP408 P. PHARMACOGNOSY AND PHYTOCHEMISTRY I (Practical)

4 Hours™Week
Analysis of crude drugs by chemical tests: (1)Tragaccanth (1) Acacia (m)Agar (1v)
Gelatin (v) starch (vi) Honey (vu1) Castor ol
Determination of stomatal number and index
Determination of vein islet number, vein islet termination and paliside ratio.
Determination of size of starch grains, caleium oxalate crystals by eve piece
micromeler
Determination of Fiber length and width
Determination of number of starch grains by Lycopodium sporemethod
Determination of Ash value
Determination of Extractive values of crude drugs
Determination of moisture content of crude drugs

0. Determination of swelling index and foaming

Recommended Books: (Latest Editions)

W.C.Evans, Trease and Evans Pharmacognosy, |6 editton, W.B. Sounders & Co.,
London, 2009,

R th-Edn.. Leaand
febiger, Philadelphia, 1988.
ext Book of Pharmacognosy by T.E. Wallis
ammad Ali. Pharmacognosy and Phytochemistry, CBS Publighers&
Mistribution, New Delhi.
ext book of Pharmacognosy by C.K. Kokate: Purohit, Gokhlae (2007),37a Edition,
Wiralh Prakashan, New Delha.
Herbal drug industry by B.D. Choudhary {1996), 1. Edn, Eastern Publisher, New
Delhi.
Essentials of Pharmacognosy, DEESH. Ansan, lind edition, Birla publications, New
Delhi, 2007
Practical PharmacognosysC. K. Kokate, Purchit, Gokhlae
Anatomy of Crude Drugsby MLA. lvengar
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BPSOIT. MEDICINAL CHEMISTRY - I {Theory)
45 Hours

Scope: This subject is designed to impart fundamental knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasizes on structure activity
relationships of drugs, importance of physicochemical properties and metabolism of
drugs. The syllabus also emphasizes on chemical synthesis of important drugs under each
class.

Objectives: Upon completion of the course the student shall be able to
. Understand the chemstry of drugs with respect to their pharmacological activity

2. Undersiand the drug metabolic pathways, adverse effect and therapeutic value of
drugs

3. Know the Structural Activity Relationship of different class ofdrugs
4. Smudy the chemical synthesis of selected drugs

L ourse Uontent:

Study pf the development of the following classes of drugs, Classification,
mechanism of action, vses of drugs mentioned in the course, Structure activity
relationghip of selective class of drugs as specified in the coursg and svnthesis of
drugs syperseripted (%)

UNIT-1 10 Hours

Antihistaminic agents: Histamine . receptors and thewr disinbution mn  the
humanbody

Hi-antagonists: Diphenhydramine hydrochlonde®, Dimenhydnnate, Doxvlamine
succinate, Clemastine fomarate, Diphenylpyraline hydrochloride, Tripelenamine
hydrochloride, Chlorcyelizine hydrochloride, Meclizine hydrochloride, Buclizine
hydrochlonde, Chlorpheniramine  maleate, Tnprohdine  hydrochlonde®,
Phemindamine tarfarate, Promethazine hydrochlonde®, Tnmeprazine tartrate,
Cyproheptadine.“hydrochlonde, Azatidine maleate, Astermzole, Loratadine,
Cetnzine, Levocetrazine, Cromolyn sodium.

H:-antagonists: Cimetidine®, Famotidine, Ramitidine

Gastric Proton pump inhibiters: Omeprazole, Lansoprazole, Rabeprazole,
Pantoprazole, esomeprazole

Anti-neoplastic agents:

Alkylating agents: Meclorethamine®, Cyclophosphamide, Melphalan, Chlorambaucil,
Busulfan, Thiotepa

Antimetabolites: Mercaptopunne®, Thioguamne, Fluorouracil, Floxundine,
Cytarabine, Methotrexate®, Azathioprine

Antibiotics: Dactinomycin, Daunorubicin, Doxorubicin, Bleomycin
Plant products: Etoposide, Vinblastun sulphate, Vincnstun sulphate
Miscellaneous: Cisplatin, Mitotane.
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UNIT =11 10 Hours

Anti-anginal:

Vasodilators: Amyl mtnte, Nitroglycenn®, Pentaerythritol tetramitrate, Isosorbade
dimitrite®, ipyridamole.

Calcium channel blockers: Veraparml, Bepridil hyvdrochlonde, Diloazem
hydrochlonde, Nifedipine, Amlodipine, Felodipine, Nicardipine, Nimodipine.

Diuretics:
Carbomic anhydrase inhibitors: Acetazolarmde®, Methazolamide,
Dichlorphenanude.

Thiazides: Chlorthiazide®*, Hydrochlorothiazide, Hydroflumethiazide, cyclothiazide,

Loop diuretics: Furosemde®, Bumetamde, Ethacrymie acid.
Potassium sparing Dhuretics: Spironolactone, Tnamterene, Amilonde.
Osmotic Dretics: Manmitol

Anti-hypertensive Agents: Timolol, Captopril, Lisinopril, Enalgprl, Benazepnl
lonide, Quinapnl hydrochlonde, Methvldopate hydrochlofide.* Clomdine
londe, Guanethudine monosulphate, Guanabenz etate, Sodium
mitroprusside, Diazoxide, Minoxadil, Reserpine, Hydralazine hydrochlonde.

UNIT- 11 10 Hours

Anti-arrhythmic Drogs: Qumdine . splphate, Procamamude hydrochlonde,
Disopyramide phosphate®, Phenyioin sodiom,  Lidocaine  hydrochloride,
Tocaimde hydrochlonde, Mexilenne hvdrochlonide, Lorcaimde hyvdrochlonde,
Amiodarone, Sotalol.

Anti-hyperlipidemic ageats: Clofibrate, fenofibrate, gemfibrozil, Atorvastatin,
Rosuvasiatin, Lovastatin, Simvastatin, Cholesteramine and Cholestipol.

Coagulant & Amnticoagulants: Menadione, Acetomenadione, Warfann®,
Anisindione, clopidogrel.

Drugs used -in Congestive Heart Failure: Digoxin, Digitoxin, Nesiritide,
Bosentan, Tezosentan.
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UNIT-1V 08 Hours
Drugs acting on Endocrine system
Nomenclature, Stereochemistry and metabolism of steroids

S5ex hormones: Testosterone, Nandralone, Progestrones, Oestnol, Oestradiol,
Oestrone, Dhethylsulbestrol.

Drugs for erectile dysfunction: Sildenafil, Tadalafil.
Oral contraceptives: Mifepristone, Norgestnl, Levonorgestrol

Corticosteroids: Corisone, Hydrocortisone, Predmisolone, Betamethasone,
Dexamethasone

Thyroid and antithyroid drogs: L-Thyroxine, Troodothyromne,
L-Thyrommne, Propylthiouracil, Methimazole.

LNIT = 07 Hours

Sulfipnyl ureas: Tolbutamide®, Chlorpropamide, Glipizide, Glimepjnde,
Glibenclamide.

Biguanides: Metformin.

Thiazohdinediones: Proghtazone, Rosightazone.

Meghtumdes: Repaghmde, Naieghnide.

Glucosidase inhibitors: Acrabose, Voglhbose.

Local Anesthetics: SAR of Local anesthetics

Benzoic Acid derivatives; Cocaine, Hexylecaine, Meprylcaine, Cyclomethycaine,
Piperocaine.

Amino Benzoic acid derivatives: Benzocaine®, Butamben, Procaine®, Butacaine,
Propoxycaine, Tetracaine, BenoxXinate.

Lidocaine/Anilide derivatives: Lignocamne, Mepivacaine, Prilocaine, Endocaine,
Bupivacaine

Miscellaneous: Phenacaine, Dhperodon, Dibucaine. ®
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Recommended Books (Latest Editions)

I. Wilson and Giswold™s Orgamc medicinal and Pharmaceutical Chemstry.
. Foye’s Principles of Medicinal Chemustry.

. Burger’s Medicinal Chemstry, Vol [ to IV.

. Introduction to pnnciples of drug design- Smith and Williams.

. Remington’s Pharmaceutical Sciences.

. Martindale’s extra pharmacopoeia.

e I = I W T UV E A

. Orgamic Chermstry by LL. Finar, Vol. IL
8. The Organic Chemisiry of Drug Synthesis by Lednicer, Vol. lto 3.
9. Indian Pharmacopoeia.

10. Text book of practical organic chemistry- A.LVogel.
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BI* 502 T. Industrial Pharmacy I (Theory)
45 Hours

Scope: Course enables the student to understand and appreciate the influence of
pharmaceutical additives and various pharmaceutical dosage forms on the performance of
the drug product.

Objectives: Upon completion of the course the student shall be able to

. Know the various pharmaceutical dosage forms and their manufacturing
techmques.

2. Know various considerations in development of pharmaceutical dosage forms

3. Formulate solid, ligmd and semisolid dosage forms and evaluate them for their
quality

Course conbent:

3 howurs! week
07 Hours

Prefornpulation Studies: Introduction to preformulation, goals and oljjectives, study of

a. Physical properties: Phiysical Torm [crysial dc amorphous |, particie size, shape, flow
properties, solubility profile (pKa, pH, partition coefficient), polymorphism

b. Chemical Properties: Hyvdrolysis, oxidanon, reduction, racemisation, polymenzalon
BCS classification of drugs & its significant

Application of preformulation considerations in the development of solid, liguid oral and
parenteral dosage forms and {is impact on stability of dosage forms.

UNIT-I0 10 Hours
Tablets:

a. Introduction, ideal characteristics of tablets, classification of tablets. Excipients,
Formulation of tablets, granulation methods, compression and processing problems.
Equipments and tablet tooling.

b. Tablet coating: Types of coating, coating materials, formulation of coafting
composition, methods of coating, equipment employed and defects incoating.

¢. Quality control tests: In process and finished product tests
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UNIT-I11 08 Hours
Capsules:

a. Hard gelatin capsules: Introduction, Production of hard gelatin capsule shells. size
of capsules, Filling, finshing and special techniques of formulation of hard gelatin
capsules, manufacturing defects. In process and final product quality control tests
for capsules.

b. Soft gelatin capsules: MNature of shell and capsule content, size of capsules
Jdmportance of base adsorption and minim/gram factors, production, in process and
final product quality control tests. Packing, storage and stability testing of soft gelatin
capsules and thewr apphications.

Pellets: Introduction, formulation requirements, pelletization process, equipments for
manufacture of pellets

UNIT-IV 10 Hours
Parenteral Producis:

a. Defigition, types, advantages and limitations. Preformulation factork and essential
ents, vehicles, additives, importance of isotonicity

tion procedure, production facilities and controls, aseptic processing

ulation of injections, sterile powders; large volume pprenterals and

lyop
d. Containers and closures selection, filling and sealing of ampoules, vials and
infusion fluids. Quality control tests.of parenteral products.

Ophthalmic Preparations: Introduction, formulation considerations; formulation of eye
drops, eye omiments and eye'Jonwons: methods of preparation; labeling, containers;
evaluation of ophthalmic prepatations

Ligquid orals: Formulation. and manufactunng consideration of syrups and elixirs
suspensions and emulsions; Filling and packaging; evaluation of liquid orals official in

pharmacopoeia

UNIT-V 10 Hours

Cosmetics: Formulation and preparation of the following cosmetic preparations: lipsticks,
shampoos, cold cream and vamishing cream, tooth pastes, hair dyes and sunscreens.

Pharmaceutical Aerosols: Definition, propellanis, containers, valves, types of aerosol
systems; formulation and manufacture of aerosols; Evaluation of aerosols; Quality control
and stabihity studies.

Packaging Materials Science: Matenals used for packaging of pharmaceutical products,
factors influencing choice of containers, legal and official requirements for containers,
stability aspects of packaging materials, quality control tests.
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Recommiended Books: (Latest Editions)
1.

BI* 506 P. Industrial Pharmacyl (Practical)
4 Hours/week

Preformulation studies on paracetamol/asparin/or any otherdrug
Preparation and evaluation of Paracetamol tablets

Preparation and evaluation of Aspirin tablets

Coating of tablets- film coating of tables/granules

Preparation and evaluation of Tetracycline capsules

Preparation of Caleium Gluconate injection

Preparation of Ascorbic Acid injection

Qulaity control test of (as per IP) marketed tablets and capsules

o B LB L

Preparation of Eye drops/ and Eye ointments

=

. Preparation of Creams (cold / vanishing cream)

v o
[=]

. Evaluation of Glass containers {as per IP)

Pharaceutical dosage forms - Tablets, volume-1 <3 by H.A. Liberthan, Leon
Lachimamr&3-B-Schwartz:

. Pharmaceutical dosage form - Parenteral medication vol- 1&2 by Liberman &

Lachman.

3. Pharmaceutical dosage form disperse system VOL-1 by Liberman & Lachman.
4. Modern Pharmaceutics by Gilbert 5. Banker & C.T. Rhodes, 3rd Edition.
5. Remington: The Science and Practice of Pharmacy, 20th edition Pharmaceutical

Science (RPS).

. Theory and Practice of Industrial Pharmacy by Liberman & Lachman.
. Pharmaceutics- The science of dosage form design by M.E Aulton, Churchill

hvingstone, Latest edition.

Introduction to Pharmaceutcal Dosage Forms by H. C_ Ansel, Lea &Febiger,
Philadelphia, $%edition, 2003,

Drug stabality - Principles and practice by Cartensen & C.J. Rhodes, 3rd Edihon,
Marcel Dekker Senes, Vol 107.
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BPS03.T. PHARMACOLOGY-11 (Theory)
45 Hours

Scope: This subject 15 intended to impart the fundamental knowledge on various aspects
(classification, mechanism of action, therapeutic effects, clinical uses, side effects and
contraindications) of drugs acting on different systems of body and in addition,emphasis
on the basic concepts of bicassay.

Objectives: Upon completion of this course the student should be able to

l. Understand the mechanism of drug action and iis relevance in the treaimentof
different diseases
2. Demonstrate isolation of different organs/tissues from the laboratory animals by

simulated experiments
3. Demonstrate the vanous receptor actions using 1solated tissue preparation
4. Appreciate correlation of pharmacology with related medical sciences

Course Content:

UNIT-1 10hours

AT LI 1 [ % TEELTE]LL

4 Introduction to hemodynamic and electrophysiology of heart|
. Drugs used in congestive heart failure
. Anti-hypertensive drugs.
. Anti-anginal drogs.

d. Anti-arthythme drugs.

f. Anti-hyperlipidemic drugs.

UNIT-11 10hours
1. Pharmacology of drugs acting on cardio vascular system

a. Drug used in the therapy ofshock.

b. Hematimics, coagulants.and anticoagulants.

c. Fibrinolytics and anu-platelet drugs

d. Plasma volume expanders
2. Pharmacology of drugs acting on urinary system

a. Dhurenics

b. Anti-dinretics.

UNIT-I11 10hours
3. Autocoids and related drugs

a. Introduction to autacoids and classification

b. Histarmine, 5-HT and their antagomsts.

c. Prostaglanding, Thromboxanes and Leukotrienes.

d. Angotensin, Bradykimin and Substance P.

e. Non-steroidal anti-inflammatory agents

f. Anti-gout drugs

g. Antirheumatic drugs
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UNIT-IV (8hours
4. Pharmacology of drugs acting on endocrine system

a. Basic concepts in endocrine pharmacology.

b. Anterior Piimitary hormones- analogues and therr inhibators.

¢. Thyrod hormones- analogues and their inhabitors.

d. Hormones regulating plasma calcium level- Parathormone, Calcitomn and

Vitamin-D.
d. Insulin, Oral Hypoglycemic agents and glucagon.
€. ACTH and corticosteroads.

UNIT-V 0Thours
5. Pharmacology of drugs acting on endocrine system

a. Androgens and Anabolic steronds.

b. Estrogens, progesterone and oral contraceptives.

¢. Drugs acting on the uterus.
6. Bioassay

a. Principles and apphcations of bioassay.

b. Types of bioassay

c—Biocassay of insulin. oxytocia, vasopressin. ACTH, d-ubocugarine, digitalis,

histamine and 5-HT.
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BF 507 P. PHARMACOLOGY-11 (Practical)
4Hrs/Week

Introduction to in-vitro pharmacology and physiological salt solutions.
Effect of drugs on isolated frog heart.

Effect of drugs on blood pressure and heart rate of dog.

Study of diuretic activity of drugs usingrats/mice.

DRC of acetylcholine using frog rectus abdominis muscle.

Effect of physostigmine and atropine on DRC of acetylcholine using frogrecius
abdomims muscle and rat illeumn respectively.

7. Bioassay of histamine using guinea pig ileum by matchingmethod.

8. Bioassay of oxytocin using rat uterine horn by interpolation method.

9. Bioassay of serotonin using rat fundus sirip by three pointbioassay.
10.Bioassay of acetylcholine using rat ileum/colon by four pointbicassay.
11.Determination of PA: value of prazosin using rat anococcygeus muscle (by
Schalds plot method).

R e

13.Effect ﬂfﬁpﬂﬁmﬂgﬁnf‘. and spasmolytics using ml:nl:ut_]qu.num
14. Afiti-inflammatory activity of drugs using carrageenan induced paw-edema

15 Agalgesic activity of drug using central and peripheral methods

Nove: All laboratory technigues and animal experiments are demonstrated by simulated

experiments by softwares and videos

Recommended Books (Latest Editions)

Rang H. P., Dale M. M., Ruter]. M., Flower R. 1., Rang and Dale’s Pharmacology.
Churchul Livingstone Elsévier

2. Katzung B. G., Masters 5. B., Trevor A. 1., Basic and chmcal pharmacology, TataMc
Graw-Hall.

3. Goodman and Gilinan’s, The Pharmacological Basis of Therapeutics

4. Marry Anne KoK, Lloyd Yee Y., Bnan K. A, Robbin L.C., Joseph G. B., Wayne A.
K., Bradley R.W_, Applied Therapeutics, The Clinical use of Drugs, The Point
Lippincott Wilhams & Wilkins.

5. Mycek M1, Gelnet 5.8 and Perper MLM. Lippincott’s [llustrated Reviews-
Pharmacology.

6. K.D.Tripathi. Essentials of Medical Pharmacology, , JAYPEE Brothers Medical
Publishers (P) Ltd, New Delha.

7. Sharma H. L., Sharma K. K., Prnciples of Pharmacology, Paras medical publisher

8. Modem Pharmacology with climcal Applhications, by Charles R.Crag& Robert.

9. Ghosh MN. Fundamentals of Experimental Pharmacology. Hilton & Company,
Kolkata.

10. Kulkarni SK. Handbook of expernimental pharmacology. Vallabh Prakashan.

114
i af.com www.FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

» FirstRanker.com

l Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

BP5SM T. PHARMACOGNOSY AND PHYTOCHEMISTRY I (Theory)
45Hours
Scope: The main purpose of subject is to impart the students the knowledge of how the
secondary metabolites are produced in the crude drugs, how 1o 1solate and identify and
produce them industnally. Also this subject involves the study of producing the planis and
phyvtochemicals through plant tissue culture, drug interactions and basic principles of
traditional system of medicine
Objectives: Upon completion of the course, the student shall be able
l. to know the modem extraction techniques, characterization and identification of the

herbal drugs and phytoconstituents
to understand the preparation and development of herbal formulation.
o understand the herbal drug interactions

to carryout solation and dentification of phytoconstituents

ol

Course Content:
UNIT-I T Hours
Metabolic pathwavs in higher plants and their determination
a) Brief study of basic metabolic pathways and formation of different secondary metabolites
ﬂimugh these puthwa:.-x— Sh:lk:lm:lL a-;.:ld palhwuy Acetale pulllwa}'s anv;l Amino acid pathway.
: Btepenetic studies.

14 Hours

Steroids, Cardiac Gly tn:illlﬂ & Tn‘l.l’.‘l'pl:lll]ld:i LLqu:JrH:: Dioscorea, Dngitalis
Volatile oils: Mentha, Clove, Cinnamon, Fennel, Conander,

Tannins: Catechu, Pterocarpus

Resins: Benroin, Guggul, Ginger, Asafoetida, Myrrh, Colophony

Glycosides: Senna, Aloes, Bitter Almond

Iridoids, Other terpenoids & Naphthaguinones: Gentian, Artemisia, taxus, carotenoids

UNIT-I11 06 Hours
Isolation, ldentification.and Analysis of Phyloconstituents

a) Terpenoids: Menthol, Citral, Artemisin

b) Glycosides: Glycyrhetimc acid & Rutin

¢) Alkaloids: Atropine, Quinine, Reserpine, Caffeine

d} Resms: Podophyllotoxin, Curcumin

INIT-IV 10 Hours
Industnal production, estimation and utilization of the following phytoconstituents:
Forskolin, Sennoside, Artemisinin, Diosgenin, Digoxin, Atropine, Podophyllotoxin, Caffeine,
Taxol, Vinensiine and Vinblastine.

UNITV 8 Hours
Basics of Phytochemistry

Modem methods of extraction, application of latest techmiques like Spectroscopy,
chromatography and electrophoresis in the 1solation, punfication and identification of crude
drugs.

Firstranker's choice
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BP 508 P. PHARMACOGNOSY AND PHYTOCHEMISTRY I { Practical)
4 Hours™Week

. Morphology, histology and powder characteristics & extraction & detection of:
Cinchona, Cinnamon, Senna, Clove, Ephedra, Fennel and Conander

2. Exercise involving 1solation & detection of active princaples

a Caffeine - from tea dusi.

b. Diosgenin from Dioscorea

¢.  Atropine from Belladonna

d. Sennosides from Senna

Separation of sugars by Paper chromatography

TLC of herbal extract

Dustillation of volatile oils and detection of phytoconstitutents byTLC

Analysis of crude drugs by chermcal tests: (1) Asafoetida (i) Benzoin (1)

Colophony (1v) Aloes (v) Myrrh

=

Recommended Books: (Latest Editions)
. W.C.Evans, Trease and Evans Pharmacognosy., 16a edition, W.B. Sounders & Co.,

London, 2009.

2. Wiim Ao F shers&:
Drstribution, Mew Delhi.

3. Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (2007),37a Edition,

irali Prakashan, New Della

4. MWerbal drug industry by B.D. Chowdhary (1996), 1; Edn, Eastern Fublisher, New
e,

LY seTTt blications, New

Delhi, 2007

6. Herbal Cosmetics by H.Pande, Asia Pacific Business press, Inc, New Delha.

7. AN. Kaha, Textbook of Industrial Pharmacognosy, CBS Publishers, New Delhs,
2005.

8. R Endress, Plant cell Biotechnology, Springer-Verlag, Berhn, 1994,

9. Pharmacognosy & Phanmacobiotechnology. James Bobbers, Manlyn K5, VE Tylor.

10. The formulation and préparation of cosmetic, fragrances and flavours.

I1. Remington’s Pharmaceutical sciences.

12. Text Book of Biotechnology by Vyas and Daxit.

13. Text Book of Biotechnology by R.C. Dubey.
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BF 505 T. PHARMACEUTICAL JURISPRUDENCE (Theory)

45 Hours
Scope: This course 15 designed to impart basic knowledge on important
legislations related to the profession of pharmacy in India.
Objectives: Upon completion of the course, the student shall be able to understand:

I. The Pharmaceunical legislanons and thewr imphcanions in the development and
marketing of pharmaceuticals.

2. Vanous Indian pharmaceutical Acts and Laws

3. The regulatory authorities and agencies governing the manufaciure and sale of

pharmaceuticals

4. The code of ethics during the pharmaceutical practice

Course Content:

UNIT-1 10 Hours

Drugs

Objectives, Definitions, Legal definitions of schedules to the Act and
Rules

Import ¢f drugs — Classes of drugs and cosmetics prohubited from imiport, Import under
license gr permit. Offences and penalties.

Manufacture of drugs — Prohibition of manufaciure and sale of certain drugs,

Conditions for grant of license and conditions of license for manufacture of drugs,
Manufacture of drugs for test, examigation and analysis, manufacture of new drug, loan
license and repacking heense.

UNIT-I1 10 Hours

Drugs and Cosmetics Act, 1940 and its rules 1945,

Detailed study of Schedule G, H, M, N, P,T.U, V, X, Y. Part XII B, Sch F & DMR (DA)
Sale of Drugs — Wholesale, Retail sale and Restricted license. Offences and penalties

Labeling & Packing of drugs- General labeling requirements and specimen labels for
drugs and cosmetics, List of permitted colors. Offences and penaliies.

Administration of the Act and Rules — Drugs Technical Advisory Board, Central drugs
Laboratory, Drugs Consultative Commuttee, Government drug analysts, Licensing
authorines, controlling authonties, Drugs Inspectors

UNIT-I11 10 Hours

¢ Pharmacy Act —1948: Objectives, Definitions, Pharmacy Council of India; its constitution
and functions, Education Regulations, State and Joint state pharmacy councils; constitution
and functions, Registration of Pharmacists, Offences and Penalties.

117

Firstranker's choice

ar cam www.FirstRanker.com
L™ L™Ld



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

l Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

Medicinal and Toilet Preparation Act -1955: Objectives, Definitions, Licensing,
Manufacture In bond and Outside bond, Export of alcoholic  preparations,
Manufacture of Ayurvedic, Homeopathic, Patent & Proprietary  Preparations.
Offences and Penalties.

Narcotic Drugs and Psychotropic substances Act - 1985 and Rules: Objectives,
Definitions, Authorities and Officers, Constitution and Functions of narcotic &
Psychotropic Consultative Committee, National Fund for Controlling the Drug Abuse,
Prohibition, Control and Regulation, opium poppy cultivation and production of poppy
straw, manufacture, sale and export of opium, Offences and Penalties

UNIT-IV 08 Hours

Study of Salient Features of Drugs and Magic Remedies Act and its
rules: Objectives, Defimtions, Prohibition of certain advertisements, Classes of
Exempted advertisements, Offences and Penalties

Prevention of Cruelty to animals Act-1960: Objectives, Definitions, Institutional
Anithal Ethics Commitiee, CPCSEA guidelines for Breeding and Siocking of
Anithals, Performance of Experiments, Transfer and acquisitfon of ammals for
expgriment, Records, Power to suspend or revoke registration, Off¢nces and Penalties

MNatipnal Pharmaceutical Prh:[ng Authnrlt}l Drugs Price Conftrol Order (DPCO)-
2001 3 Obgectves, Definataon e s Retail phice of formulations,
R.eta:l price and mulmg pm.e- of m..hedu'led I'"q:rrmulatmna Mational List of Essential
Medicines (NLEM)

UNIT-V 07 Hours

Pharmaceutical Legislations — A brief review, Introduction, Study of drugs enquiry
committee, Health swurvey and development commattee, Hathn commuttee and
Mudahar commuttee

Code of Pharmaceutical ethics D efinition, Pharmacist in relation to his job, trade,
medical profession and his profession, Pharmacist’s oath

Medical Termination of Pregnancy Act
Right to Information Act

Introduction to Intellectual Property Rights (1PR)
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Recommended books: (Latest Edition)

. Forensic Pharmacy by B. Suresh
. Text book of Forensic Pharmacy by B.M. Mithal

. Hand book of drug law-by M.L. Mehra
. A text book of Forensic Pharmacy by N.K. Jain

1
2
3
4
5. Drugs and Cosmetics Act/Rules by Govt. of India publications.
6. Medicinal and Towlet preparations act 1955 by Govi. of India publications.

7. Narcotic drugs and psychotropic substances act by Govt. of India publications
8. Drugs and Magic Remedies act by Govt. of India publication

9.Bare Acts of the said laws published by Government. Reference books(Theory)
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BP6OIT. MEDICINAL CHEMISTRY - I (Theory)

45 Hours

Scope: This subject 15 designed to impart fundamental knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasis on modemn techniques of
rational drug design hike quantitative structure actuvity relatonship (QS5AR), Prodrug
concept, combinatonal chemistry and Computer arded drug design (CADD). The subject
also emphasizes on the chemistry, mechanism of action, metabolism, adverse effects,
Structure Activity Relationships (SAR), therapeutic uses and synthesis of important
drugs.

Objectives: Upon completion of the course student shall be able to
l. Understand the importance of drug design and different techniques of drug
design.
2. Understand the chemistry of drugs with respect to their biological activity.

3 ow the metabolism, adverse effects and therapeutic value ofjdrugs.
4. ow the importance of SAR of drugs.

Course Content:

Study of the development of the following elasses of drugs, Classification, mechanism of
action, uses of drugs mentioned in the course, Structure activity relationship of selective
class of drugs as specified in the course and synthesis of drugs superscripted by (*)

UNIT =1 10 Hours
Antibiotics

Historical background. Nomenclature, Stereochemistry, Structure activity
relationship, Cheniical degradation, classification and important products of
the following classes.

p-Lactam antibiotics: Penicillin, Cepholosporins, - Lactamase inhibitors,
Monobactams
Aminoglveosides: Streptomycin, Neomycin, Kanamycin, Chndamycin
Tetracyelines: Tetracychne Oxytetracychine, Chlortetracychne, Minocycline,
Doxveychine

UNIT - 11 10 Hours
Antibiotics

Histonical background, Nomenclature, Stereochemustry, Structure activity
relationship, Chemical degradation, classification and important products of
the following classes.
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Macrolide: Erythromycin, Clanthromycin, Aznithromycin, Roxithromycin,
Tihthromycn

Miscellaneous: Chloramphenicol®.
Prodrugs: Basic concepts and application of prodrug design.

Antimalarials: Eticlogy of malaria.

Quinolines: SAR, Qumune sulphate, Chloroquine®, Amodiaquine,
Primaquine phosphate, Pamaquine®, Quinacrine hydrochloride, Mefloquine.

Riguanides and dihvdro triazines: Cvcloguaml pamoate, Proguam].

Miscellaneous: Pyrimethamine, Artesunete, Artemether, Atovogquone.

UNIT - I11 10 Hours

Anti-tubercular Agents

Svnthetic anti tubercular agents: Isomamnd®*, Ethionamide, Ethambutol,

- -

[ . 3
LTIy

Rifampicin, Rifabutin, | Cyclosenine

| ; roquinal ; ahdixic Acid,
Norfloxacin, Enoxacin, Ciprofloxacin®, Levofloxacin, Ofloxacin,
Lometloxacin, Sparfloxacin, Gatifloxacin, Moxifloxacin

Miscellaneous: Furazolidine, Nitrofurantomn®, Methanamine.

Antiviral agents:

Amantadine  hydrochloride, Rimantadine hydrochloride, Idoxundine
trifluoride, Acyelovie®, Gancyeclovie, Zidovudine, Didanosine, Zalcitabine,
Lamivudine, Lovarrde, Delavirdin, Ribavirin, Saquinavir, Indinavir, Ritonavir.

UNIT -1V 08 Hours

Antifungal agents:
Antifungal antibiotics: Amphotericin-B, Nystatin, Natamycin, Griseofulvin.

Svnthetic Antifungal agents: Cloinmazole, Econazole, Butoconazole,
Onwconazole Tioconozole, Miconazole®, Ketoconazole, Terconazole,
Itraconazole, Fluconazole, Naftifine hydrochlonide, Tolnaftate®.

Anti-protozoal Agents: Metromdazole®, Timdazole, Ormdazole, Diloxamde,
ledoquinol, Pentamidine Isethionate, Atovaquone, Eflomithine.

Anthelmintics: Diethylcarbamazine citrate®, Thiabendazole, Mebendazole®,
Albendazole, Miclosarmde, Oxammquine, Praziquantal, Ivermectin.
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Sulphonamides and Sulfones

Historical development, chemistry, classification and SAR of Sulfonamides:
Sulphamethizole, Sulfisoxazole, Sulphamethizine, Sulfacetamide®,
Sulphapyridine, Sulfamethoxacle*, Sulphadiazine, Mefenide acetate,
Sulfasalazine.

Folate reductase inhibitors: Trimethoprim®, Cotnmoxazole.

Sulfones: Dapsone®.
UNIT -V
Introduction to Drug Design

Varous approaches used in drug design.

Physicochemical parameters used n quanbitative structure activity
relationship (QSAR) such as partiion coefficient, Hammet's electrome
parameter, Tafis steric parameter and Hansch analysis.

rmacophore modeling and docking techniques.

Cgmbinatorial Chemistry: Concept and applications of of combinatgrial chemstry:
soid phase and solunon phase synthesis.

123
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BP&OTP. MEDICINAL CHEMISTRY - 1 (Practical)
4 Hours / week
1 Preparation of drugs and intermediates
1 Sulphamlamde
2 T-Hvdroxy, 4-methyl coumarin
i Chlorobutanol
4  Tnphenyl imdazole
5  Tolbutarmde
6 Hexamune
I Assay of drugs
11 e
2 Chloroguine
i Metromdazole
4 D
5  Chlorphemrarmine maleate
6  Benzyl pemaillin
II1 Preparation of medicinally important compounds or intermediates by Microwave
irradiation techmque
IV Drawing structurés and reactions using chem draw®
¥V Determinationrof physicochemical properties such as logP, clogP, MR, Molecular
weight, Hydrogen bond donors and accepiors for class of drugs course content
using drig design software Drug hikeliness screeming (LipinskiesRO35)
124
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Recommended Books (Latest Editions)

Wilson and Giswold’s Orgamce medicinal and Pharmaceutical Chemistry.

Foye's Primciples of Medicinal Chermistry.

Burger’s Medicinal Chemstry, Vol [ to IV.

Introduction to principles of drug design- Smith and Williams.
Remington’s Pharmaceutical Sciences.

Martindale’s extra pharmacopoea.
Orgamic Chemstry by LL. Finar, Vol. IL

The Organic Chemistry of Drug Synthesis by Lednicer, Vol. 1-5.
Indian Pharmacopoein.

10. Text book of practical arganie chemistry- & T Vigel

£ oA R e 1
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Br6a02 T. PHARMACOLOGY -1 {Theorv)

45 Hours

Scope: This subject is intended to impart the fundamental knowledge on various aspects
(classification, mechanism of action, therapeutic effects, clinical uses, side effects and
contraindications) of drugs acting on respiratory and gastrointestinal system, infectious
diseases, immuno-pharmacology and in addiion.emphasis on the principles of
toxicology and chronopharmacology.

Objectives: Upon completion of this course the student should be able to:

l. Understand the mechanism of drug action and its relevance in the treatment

of different infectious diseases
2. Comprehend the principles of toxicology and treatment of various poisoningsand
3. Appreciate correlation of pharmacology with related medical sciences.

Course Content:

UNIT-1 10hours
1. Pharmacology of drugs acting on Respiratory system

:T.l Ann -asthmatic drugs

Drugs used in the management of COPD
Expectorants and antitussives

Nasal decongestants

h S o

Resprratory siimulants

1. Pharmacology of drugs acting on the Gastrointestinal Tract
a. Antulcer agents.

b. Drugs for constipation and diarrhoea.

¢. Appetite simulants and suppressants.
d. Dhgestants and cammunatives.
e. Emencs and anh-emetics.

UNIT-II 10hours
Chemotherapy

f. General principles of chemotherapy.
g. Sulfonamides and cotrimoxazole.

h. Antibiotics- Penicillins, cephalosporins, chloramphenicol, macrolides, quinolones and
fluoroquinolins, tetracycline and aminoglycosides
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UNIT-111 10 hours

Chemotherapy
a.  Anhtubercular agents

b. Antileprotic agents
¢.  Antifungal agents

d. Antiviral drugs

e . Anthelmintics

f. Antimalarial drugs

£. Anthamoebic agents

UNIT-IV 08 hours
Chemotherapy
a. Urinary tract infections and sexually transmitted diseases.
b. Chemotherapy of malignancy.

Immunopharmacology

a. Immunostimulants

. Immunosuppressant
Protdin drugs, monoclonal antibodies, target drugs to antigen, biosimilan

07 hours

. C ltox1cIty.

b. Definition and basic knowledge of genofoxicity, carcinogenicity, teratogenicity
and mutagemcity

¢. General principles of treatment of poisoning

d. Clinical sympioms and management of barbiturates, morphine,
organophosphosphorus compound and lead, mercury and arsenic poisomng.

Chronopharmacology

a.  Definition of rhithm and cycles.
b. Biological clock and their significance leading to chronotherapy.
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9.

.

BF 608 PP. PHARMACOLOGY -1 {Practical)

4Hrs/Week

1. Dose calculation in pharmacological expeniments.

1. Annallergic activity by mast cell stalizanionassay

3. Study of anti-ulcer activity of a drug using pylorus ligand (SHAY) rat model
and NSAIDS induced ulcer model.

4. Study of effect of drugs on gastrointestinal motility

5. Effect of agonist and antagonisis on guinea pig ileum

6. Estimation of serum biochermical parameters by using semi-autoanalyser

7. Effect of saline purgative on frog intestine

8. Insulin hypoglycemic effect in rabbit

9. Test for pyrogens | rabbit method)

10. Determination of acute oral tum::uy {L [:ISI}] nfa d:ub from a given data

. Determination of acute eye irritation / corrosion of a test sub
13. Calculation of pharmacokinetic parameters from a given da

14. Biostanstics methods in experimental pharmacology( stude
ANDVA]

1'% 1 Test,

1 sdjuare test,

Wilcoxon S:gned Rank test)

*Experiments are demonstrated by simulgted experiments/videos

Recommended Books (Latest Editions)

Rang H. P., Dale M. M., RitterJ. M., Flower R. ], Rang and Dale’s Pharmacology,
Churchal Livingstone Elsevier

Katzung B. G., Masters 5. B., Trevor A. 1., Basic and chmical pharmacology, Tata Mc
Graw-Hall

Goodman and Gilman™s, The Pharmacological Basis of Therapeutics

Marry Anne K. K. Lloyd Yee Y., Brian K. A., Robbin L.C., Joseph G. B, Wayne A.
K., Bradley R.W., Applied Therapeutics, The Clinical use of Drugs. The Point
Lippincott Williams & Wilkins

Mycek M., Gelnet 5B and Perper M.M. Lippincott’s [Hlustrated Reviews-
Pharmacology

K.D.Tripathi. Essentials of Medical Pharmacology, JAYPEE Brothers Medical
Publishers (P) Lid, New Delha.

Sharma H. L., Sharma K. K., Principles of Pharmacology, Paras medical publisher
Modermn Pharmacology with chimcal Apphcanons, by Charles R.Crmg& Robert,

Ghosh MN. Fundamentals of Experimental Pharmacology. Hilion & Company,
Kolkata,

Kulkarn SK. Handbook of experimental pharmacology. VallabhPrakashan,

10. N.Udupa and P.D. Gupta, Concepts in Chronopharmacology.
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BP 603 T. HERBAL DRUG TECHNOLOGY (Theory)

45 hours
Scope: This subject mves the student the knowledge of basic understanding of herbal drug
mdustry, the quality of mw matenal, guidelines for quality of herbal drugs, herbal cosmetics,
natural sweeteners, nutraceutical etc. The subject also emphasizes on Good Manufacturing
Practices (GMP), patenting and regulatory issues of herbal drugs

Objectives: Upon completion of this course the student should be able 1o:
I. understand raw matenal as source of herbal drugs from cultivation o herbal drug

product
2. knmow the WHO and ICH guidelines for evaluation of herbal drugs
1. know the herbal cosmetics, natural sweeteners, nutraceuticals

4. appreciate patenting of herbal drugs, GMP.

Course content:
LIMIT-1 11 Hours

Herbs as raw materials
Definition of herb, herbal medicine, herbal medicinal product, herbal drug preparation
Source off Herbs

Selection, identification and authentication of herbal matenals

Processipig of herbal mw matenial

cultural prac peultivation o dicimal pla I Jrpanic farming.
Pest and Pest management in medicinal plants: Bropesticides/Bioinsecticides.

Indian Systems of Medicine

a) Basic principles involved in Ayurveda, Siddha, Unani and Homeopathy

b} Prepamation and standardizationof Ayurvedic formulations viz Anstas and Asawas,
Ghutika, Chuma, Lehya and Bhasma.

UNIT-II T Hours
Mutraceuticals

General aspects, Market, growth, scope and types of products available in the market. Health
benefits and role of Nutraceuticals in ailments like Diabetes, CVS diseases, Cancer, Irritable
bowel syndrome and various Gastro intestinal diseases.

Study of following herbs as health food: Alfaalfa, Chicory, Ginger, Fenugreek, Garlic,
Honey, Amla, Ginseng, Ashwagandha, Spirulina.

Herbal-Drug and Herb-Food Interactions: General introduction o interaction and
classification. Study of following drugs and their possible side effects and interactions:
Hypercium, kava-kava, Ginkobiloba, Ginseng, Garlic, Pepper & Ephedra.
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LIWNIT-I01 10 Hours
Herbal Cosmetics

Sources and descniption of mw matenals of herbal ongin used via, fixed oils, waxes, gums
colours, perfumes, protective agents, bleaching agents, antioxidants in products such as skin
care, hair care and oral hygiene products.

Herbal excipients:

Herbal Excipients — Significance of substances of natural origin as excipients — colorants,
sweeleners, binders, diluents, viscosity builders, disintegrants, flavors & perfumes.

Herbal formulations:

Conventional herbal formulations like syrups, mixtures and tablets and Novel dosage forms
ke phytosomes.

UNIT-1V 10 Hours
Evaluation of Drugs WHO & ICH guidelines for the assessment of herbal drugs Stability
testing of herbal drugs.

Patenting and Regulatory requirements of natural products:

a) Definition of the terms: Patent, IPR, Farmers nght, Breeder's nght, Bioprospecting and
Biopiracy

b) Patenpag-aspects-of Tradional- Knowledse-and Natural Preduets—Casy study of Curcuma
& Meem)
Regulatpry Isswes - Regulations in India (ASU DTAB, ASU DCC), Regtilation of
manufacure of ASU drugs - Schedule Z of Drugs & Cosmetics Act for ASU drugs.

UNIT-V 07 Hours
General Introduction to Herbal Industry

Herbal drugs industry: Present scope and future prospects.

A brief account of plant based industnes and institutions nvolved in work on medicinal and

aromatic plants in India.

Schedule T - Good Manufacturing Practice of Indian systems of medicine
Components of GMP (Schedule — T) and its objectives

Infrastructural requirements, working space, storage area, machinery and equipments,
standard operating procedures, health and hygiene, documentation and records.
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BF 609 P. HERBAL DRUG TECHNOLOGY (Practical)
4 hours week
1. To perform preliminary phytochemical screening of crude drugs.
2. Determination of the alcohol content of Asava and Ansta
3. Evaluation of excipients of natural ongin
4. Incorporation of prepared and standardized extract in cosmetic formulations like
creams, lotions and shampoos and their evaluation.
5. Incorporation of prepared and standardized extract in formulations like syrups,
muxtures and tablets and their evaluation as per Pharmacopoeal requirements.
6. Monograph analysis of herbal drugs from recent Pharmacopoeias
7. Determination of Aldehyde content
8. Determination of Phenol content
9. Determination of total alkaloids
Recom ¥
1. Textbook of Pharmacognosy by Trease & Evans.
2. Textbook of Pharmacognosy by Tyler, Brady & Robber.
3. Pharmacognosy by Kokate, Purchit and Gokhale
4.  Essential of Pharmacognosy by Dr.S. H Ansari
5. Pharmacognosy & Phytochemistryby V.D. Rangan
6. Pharmacopoeal standards for Ayurvedic Formulation (Council of Research in
Indian Medicine & Homeopathy)
7. Mukherjee, P.W. Quality Control of Herbal Drugs: An Approach to Evaluation of
Botamicals. Busmess Honzons Publishers, New Delh, India, 2002
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BP 604 T. BIOPHARMACEUTICS AND PHARMACOKINETICS {Theory)
45 Hours

Scope: This subject is designed to impart knowledge and skills of Biopharmaceutics
and pharmacokmnetics and thewr applications in pharmaceutical development, design
of dose and dosage regimen and in solving the problems ansedtherein.

Objectives: Upon completion of the course student shall be able to:

. Understand the basic concepis in biopharmaceutics and pharmacokineticsand
their significance.

2. Use of plasma drug concentration-time data to calculate the pharmacokinetic
parameters to describe the kinetics of drug absorption, distribution,
metabolism, excrenon, ehimination.

3. To understand the concepts of bicavailability and bicequivalence of drug
products and their significance.

. Understand vanous pharmacokinetic parameters. their significance &

Course Content:

10 Hours
Introdujction to Biopharmaceutics
Absorpfion; Mechanisms ol drug absorplion through GIT, lactors influencing drug
absorption though GIT, absorption of drug from Non per oral extra-vascular
routes, Distribution Tissue permeability-of drugs, binding of drugs, apparent, volume
of drug distnibution, plasma and tissué protein binding of drugs, factors affecting
protein-drug binding. Kinetics of protein binding, Climical significance of protein
binding of drugs

UNIT-11 10 Hours

Elimination: Drug* metabolism and basic undersstanding metabolic
pathways renal excretion of drugs, factors affecting renal excretion of

drugs, renal clearance, Non renal routes of drug excretion of drugs

Bioavailability and Bioeguivalence: Definition and Objectives of bioavailability,
absolute and relative bioavailability, measurement of bicavailability, in-vitre drug
dissolution models, (m-vitro-in-vive correlations, oequivalence studies, methods to
enhance the dissolution rates and bioavailability of poorly soluble drugs.
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UNIT- 111 10 Hours
Pharmacokinetics: Definition and introduction to Pharmacokinetics, Compartment
maodels, Non compartment models, physiological models, One compartment open
model. (a). Intravenous Injection (Bolus) (b). Intravenous infusion and (c) Extra
vascular admimstrations. Pharmacokmnetics parameters - Ke J112,VAdAUCKa, Cht
and CLg- defimitions methods of eliminations, understanding of their significance and
apphcatbion

UNIT-1V 08 Hours

Multicompartment models: Two compartment open model. IV bolus, Kinetics of
multiple dosing, steady state drug levels, calculation of loading and mainetnance doses and

their significance in clinical settings.

UNIT-V 07 Hours

Nonlingar Pharmacokinetics:

a. Introduction,

b. Factofs causing Non-lineanty.

¢. Michgelis-menton method of estimating parameters, Explanation with example
of drufs

Recommended Books: (Latest Editions)

l. Biophammaceutics and Climcal Pharmacokinetics by, Milo Gibaldi.

1. Buwpharmaceuncs and Pharmaeckinencs; By Robert F Notan

3. Apphed bopharmaceutics and pharmacokinetics, Leon Shargel and Andrew
B.C.YU 4th edinon.Prentice-Hall Inernational edition. USA

4. Buwo pharmaceutics and Pharmacokinetics-A Treanise, By D. M. Brahmankarand
Sunil B Jaiswal Vallabh Prakashan Pitampura, Delh

5. Pharmacokinetics: By Milo Glbald: Donald, R. Mercel Dekker Inc.

6. Hand Book of Clinical Pharmacokinetics, By Milo Gibaldi and Laune Prescott
by ADIS Health Science Press.

7. Brwopharmaceutics; By Swarbnck

8. Chmcal Pharmacokinetics, Concepts and Apphcatons: By Malcolm Rowland
and Thomas, N. Tozen, Lea and Febrger, Phuladelphia, 1995.

9. Dissoluton, Boavalability and Bioequivalence, By Abdou H.M, Mack,
Publishing Company, Pennsylvama 1989,

10. Biopharmaceutics and Chmical Pharmacokinetics-An introduction 4th ediion
Revised and expanded by Rebort F Notan Marcel Dekker Inn, New York and

Firstranker's choice

Basel, 1987.
11. Remungton’s  Pharmaceuncal Scences, By Mack Pubhishing Company,
Pennsylvia
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BPF 605 T. FHARMACEUTICAL BIOTECHNOLOGY (Theory)

45 Hours
Seope:

* Biotechnology has a long promise to revolutiomize the bological sciences and
technology.

# Scientific application of biotechnology in the field of genetic engineening,
medicine and fermentation technology makes the subject interesting.

* Biotechnology 1s leading to new hological revolutions in diagnosis, prevention
and cure of diseases, new and cheaper pharmaceutical drugs.

* Biotechnology has already produced transgenic crops and animals and the futre
promises lot more.

o It1s basically a research-based subject.

Objectives: Upon completion of the subject student shall be able to;

l. Understanding the importance of Immobilized enzymes in Pharmaceutical
Industries

2. (ienelic engineenng apphcaiions in relalion o produchion of pRarmaceunicals
3. Importance of Monoclonal antibodies in Industries
4. Appreciate the use of microorganisms in fermentation technolofgy
Unit 1 10 Hours

a) Brief introduction to Biotechnology with reference to Pharmaceutical Sciences.
bl Enzyme Biotechnology- Methods of enzyme immobilization and applications.

¢) Biosensors- Working and applicitwns of biosensors in Pharmaceutical Industries.
d) Brief introduction to Protein Engineering.

e) Use of microbes in mdustry. Production of Enzymes- General consideration -
Ampylase, Catalase, Péroxadase, Lipase, Protease, Pemcillinase.

f) Basic principles of genetic engineering.
Unit 1T 10 Hours

a) Study of cloning vectors, restriction endonucleases and DNA ligase.

b) Recombinant DNA technology. Application of genetic engineering in medicine.

¢) Application of r DNA technology and genetic engineering in the productionof:
i) Interferon i1) Vaccines- hepatitis- B 1i1) Hormones-Insulin.

d) Brief introduction to PCR
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Umit

Unit
a)
b)

c)

d)
e)
Unit

a)

b)
c)

d)

11

v

Types of immunity- humoral immunity, cellular immunity
a) Structure of Immunoglobulins

b) Structure and Function of MHC

e) Storage conditions and stability of official vaccines

f) Hybridoma technology- Production, Purification and Applications

10 Hours

¢) Hypersensiivity reactions, Immune stimulation and Immune suppressions.
d) General method of the preparation of bactenial vaccines, toxoids, viral vaceine,

antitoXins, serum-immune blood denvatives and other products relative toimmunity.

BHours

Immuno blotting techmques- ELISA, Western blotting, Southern blotting.

{

N
t

|

henetic orgamzation of Eukaryotes and Prokaryotes

Hicrobial genetics including transformation, transduction, conj
FANSPOSONS.

pitroduction to Microbial biotransformation and applications.

pgation, plasmids and

Mutafion: Types ol mulation/ mulants.

¥

07 Hoviiirs

Fermentation methods and general requirements, study of media, equipments,
sterihzation methods, aeranon process, stirnng.

Large scale production fermenter design and its various controls.

Study of the production of - penicillins, citric acid, Vitamin B12, Glutamic acid,
Griseofulvin,

Blood Products: Collection, Processing and Storage of whole human blood, dried
human plasma, plasma Substituties.
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Recommended Books (Latest edition):

. B.R. Ghck and 1.). Pasternak: Molecular Biotechnology: Principles and Applhications

of RecombinantDNA: ASM Press Washington D.C.

RA Goldshy et. al., : Kuby Immunology.

LW, Goding: Monoclonal Antibodies.

JM. Walker and E.B. Gingold: Molecular Biology and Biotechnology by Royal

Society of Chemstry.

Laborsky: Immobihized Enzymes, CRC Press, Degraland, Ohio.

. S.B. Primrose: Molecular Biotechnology (Second Edition) Blackwell Scientific
Publicanion.

7. Stanbury F., P., Whitakar A_, and Hall 1., 8., Principles of fermentation technology,

2nd edition, Aditva books Lid., New Delln

= b b

o Lh
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BPr6l6 T PHARMACEUTICAL QUALITY ASSURANCE (Theory)
45 Hours

Scope: This course deals with the various aspects of quality control and quality
assurance aspects of pharmaceutical industries. It deals with the important aspects like
cGMP, QC tests, documentation, quality certifications and regulatory atfairs.

Objectives: Upon completion of the course student shall be able to:
® Understand the cGMP aspects 1n a pharmaceutical industry
# Appreciate the importance of documentation
® Understand the scope of quality certifications applicable 1o
pharmaceunical industries
# Understand the responsibilities of QA & QC departments

Course content:

UNIT -1 10 Hours
Quality Assurance and Qunllt} Management concepis: Definition and concept of Quality

control, (peahiy-asstrance-and-GMP

NABL accreditation: Pnnmple-s a.mi prucedures

UNIT - 11 10 Hours
Organization and personnel: Personnel responsibnlines, trmmng, hygene and personal records.
Premises: Design, construction, and plant layvout, mammtenance, samitation, environmental
control, utilities and maintenance of sterile areas, control of contamination.

Equipments and raw materials: Equipment selection, purchase specifications, maintenance,
purchase specifications and maintenance of stores for raw matenals.

UNIT - 111 10 Hours
Quality Controel: Quality control test for containers, rubber closures and secondary packing
materials.

Good Laberatory Practices: General Provisions, Orgamzation and Personnel, Facilines,
Equipment, Testing Facilities Operation, Test and Coatrol Articles, Protocol for Conduct of a
Nonclinical Laboratory Study, Records and Reports, Disqualification of Testing Facilities
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UNIT -V
Calibration and Validation: Introduction, definition and general principles of calibration,
gualification and validation, importance and scope of validation, types of validation, validation
master plan. Calibration of pH meter, Qualification of UV-Visible spectrophotometer, General
principles of Analytical method Validation.

Warehousing: Good warehousing practice, matenals management

had

m R bh

www.FirstRanker.com www.FirstRanker.com
UNIT -1V 08 Hours
Complaints: Complaints and evaluation of complaints, Handling of return good, recalling and
waste disposal.

Document maintenance in pharmaceutical industry: Batch Formula Record, Master Formula
Record, S0P, Quality audit, Quality Review and Quality documentation, Reports and
documents, distibution records.

Recommended Books: (Latest Edition)
1.

Duality Assurance Guide by organization of Pharmaceutical Products ofIndia.
lood Laboratory Practice Regulations, 2™ Edition, Sandy Weipberg Vol 69,
Puality Assurance of Pharmaceuticals- A compendium of Guide lines and Related
aterials Vol 1 WHO Publicanions.
A guide to Total Quahty Management- Kushik Maitra and Sedhan K Ghosh
ow to Practice GMP’s — P P Sharma.

L-. [_] ]

The International Pharmacopoeia — Vol'L, I, IIL, IV- General Methods of Analysis
and Quality specification for Pharmaceutical Substances, Excipients and Dosage
forms

B. Good laboratory Practices — Marcel Deckker Senes

9. ICH guidelines, ISO 9000.and 14000 guidelines
138
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BPTOIT. INSTRUMENTAL METHODS OF ANALYSIS (Theory)
45 Hours

Scope: This subject deals with the application of instrumental methods in qualitative and
guantitative analysis of drugs. This subject s designed to impart a fundamental
knowledge on the principles and instrumentation of spectroscopic and chromatographic
techmque. This also emphasizes on theorencal and practuical knowledge on modern
analytical instruments that are used for drug testing.

Objectives: Upon completion of the course the student shall be able to

l. Understand the interaction of matter with electromagnetic radiations and its
apphcations 1in drug analysis

2. Understand the chromatographic separation and analysis of drugs.

3. Perform quantitative & qualitative analysis of drugs using various analytical
instruments.

Course Conteni:

UNIT -1 10 Hours
UV Visible fpectroscopy

Electronic transitions, chromophores, auxochromes, spectral shifis, solvent effect on
absorption spectra, Beer and Lambert’s law, Derivation and deviations.

Instrumentation - Sources of radiation, svavelength selectors, sample cells, detectors-
Photo tube, Photomultipher tube, Phote voltae cell, Silicon Photodiode.

Apphecanons - Spectrophotometrie. hifrations, Single component and multn component
analysis

Fluorimetry

Theory, Concepis of singlet, doublet and triplet electronic states, internal and external
conversions, factors affecting fluorescence, quenching, instrumentation and applications

UNIT 11 10 Hours
IR spectroscopy

Introduction, fundamental modes of vibrations in poly atomic molecules, sample handling,
factors affecting vibrations

Instrumentation - Sources of radiation, wavelength selectors, detectors - Golay cell,
Bolometer, Thermocouple, Thermster, Pyroelectric detector and apphcations

Flame Photometry-Principle, interferences, instrumentation and applications
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Atomic absorption spectroscopy- Principle, interferences, instrumentation and
apphcations

Nepheloturbidemetry- Principle, instrumentation and apphcations
Basic principles of NMRE, Mass spectroscopy
UNIT 111 10 Hours

Introduction to chromatography

Adsorption and partition column chromatography-Methodology, advantages,
disadvantages and apphcations.

Thin layer chromatography- Introduction, Principle, Methodology, Rf wvalues,
advantages, disadvantages and apphcations.

Paper chromatography - Introduction, methodology, development techmques,
advantages, disadvantages and apphicatons

Electropheresis— Introduction, factors affecting electrophoretic mobility, Techniques of
paper, gel, capillary electrophoresis, applhcanions

UNIT -1V 08 Hours
Gas chrompatography - Introduction, theoryanstrumentation, defivanization,
femperature programming, advantages, disadvantages and apphcations

High perfprmance liquid chromatography (HPLC) - Introdpction, theory,
insirumentation, advaniages and applicafions.

UNIT -V 07 Hours

lon exchange chromatography- Introduction, classification, ion exchange resins,
properties, mechanism of ion exchange process, factors affecting ion exchange,
methodology and apphcations

Gel chromatography- Introduetion, theory, instrumentation and applications

AfMfinity chromatography= Introduction, theory, instrumentation and applications
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BPTOSP. INSTRUMENTAL METHODS OF ANALYSIS (Practical)
4 Hours™Week

1 Determination of absorption maxima and effect of solvents on absorption
maxima of organic compounds

2 Estimation of dextrose by colorimetry

3 Estimation of sulfanilarmde by colorimetry

4 Simultaneous estimation of ibuprofen and paracetamol by UV spectroscopy

5 Assay of paracetamol by UV-Spectrophotometry

b Estimation of quinine sulfate by fluorimetry

7 Stmudy of quenching of fluorescence

8 Determination of sodium by flame photometry

9 Determination of potassium by flame photometry

10 Determination of chlondes and sulphates by nepheloturbidometry

11 Separation of amino acids by paper chromatography

12 Separation of sugars by thin layer chromatography

13 5 ' '

14 D¢monstration experiment on HPLC

15 D¢monstration experiment on Gas Chromatography

Recommended Books (Latest Editions)
Instrumental Methods of Chemical Analysis by B.K Sharma

Orgamic spectroscopy by Y.R Sharma

Text book of Pharmaceutical Analysis by Kenneth A. Connors
Vogel's Text book of Quantitative Chemical Analysis by AL Vogel
Practical Pharmaceutical Chemustry by A H. Beckett and J.B. Stenlake
Organic Chemstry by L L. Finar

Organic spectroscopy-by William Kemp

Quantitative Analysis of Drugs by D. C. Garrett

W g N W R W e

Quantitative Analysis of Drugs in Pharmaceutical Formulations by P. D. Sethi

10. Spectrophotometric identification of Organic Compounds by Silverstein
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BP 702 T. INDUSTRIAL PHARMACY -1 (Theory)

45 Hours

Scope: This course 15 designed to impart fundamental knowledge on pharmaceutical
product development and translation from laboratory to market

Objectives: Upon completion of the course, the student shall be able to:
. Know the process of pilot plant and scale up of pharmaceutical dosage forms
2. Understand the process of technology transfer from lab scale to commercial baich
3. Know different Laws and Acts that regulate pharmaceutical industry
4. Understand the approval process and regulatory requirements for drug products

Course Content:

UNIT-1 10 Hours

Pilot plant snlle up ttn:hmques Geneml cunndemtmna - including significance of

personng Mot plant scale up
conside ymentation, SUPAC
guidelings, Introduction to p]mt‘-::nnn te::hnnh:gy

UNIT-1 10 Hours
Technology deve ST s ansfer: gnidelines echnology Transfer(TT):

Terminology, Technology transfer protocol, Dua]unr risk management, Transfer from R
& D to production (Process, packaging and cleaning), Granularity of TT Process (APL,
excipients, finished products, packaging materials) Documentation, Premises and
equipments, qualification and validahon, quality control, analytical method transfer,
Approved regulatory bodies and agencies, Commercialization - practical aspects and
problems (case studies), TT agencies in India - APCTD, NRDC, TIFAC, BCIL, TBSE /

SIDBL; TT related documentation - confidentiality agreement, licensing, MoUs,
legal 155ues
UNIT-111 10 Hours

Regulatory affairs: Introduction, Historical overview of Regulatory Affars, Regulatory
authorities, Role of Regulatory affairs depariment, Responsibility of Regulatory Affairs
Professionals

Regulatory requirements for drug approval: Drug Development Teams, Non-Climcal
Drug Development, Pharmacology, Drg Metabohism and Toxicology, General
considerations of Investigational New Drug (IND) Application, Investigator’s Brochure
(IB) and New Drug Apphcation (NDA), Chimical research / BE studies, Chimical Research
Protocols, Biostatistics in Pharmaceutical Product Development, Data Presentation for
FDA Submissions, Management of Clinical Studies.
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UNIT-IV 08 Hours
Quality management systems: Quality management & Certifications: Concept of
Quahty, Total Quality Management, Quality by Design (QbD), 5ax Sigma concept, Out
of Specifications (008), Change conirol, Introduction to IS0 9000 series of quality
systems standards, ISO 14000, NABL, GLP.

UNIT-V 07 Hours

Indian Regulatory Requirements: Central Drug Standard Control Orgamzation
(CDSCO) and State Licensing Authonty: Organization, Responsibilities, Certificate of
Pharmaceutical Produet (COPP), Regulatory requirements and approval procedures for
New Drugs.

Recommended Books: (Latest Editions)

I. Regulatory Affairs from Wikipedia, the free encyclopedia modified on 7" April available
at http,//en. wikipedia.org/wiki/Regulatory  Affairs.

2. International Regulatory Affairs Updates, 2005. avalable at
http:/f'www.iraup.com/about php

3. Douglas)J Pisano and David S. Manius. Text book of FDA Regulatory{ Affairs A Guide
for Pres¢ription Drugs, Medical Devices, and Biologics™ Second Editign.

4. Regulatdry Affairs brought bylearning plus, inc. available at
http./fww cgmp.com/ra.him.
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BP T03T. PHARMACY PRACTICE (Theory)
45 Hours

Scope: In the changing scenario of pharmacy practice in India, for successful practice of
Hospital Pharmacy, the students are required to learn vanous skills hike drug distnbution,
drug information, and therapeutic drug monitoring for improved patient care. In
community pharmacy, students will be leaming various skills such as  dispensing of
drugs, responding to minor ailments by providing suitable safe medication, patient
counselling for improved patient care in the community setup.

Objectives: Upon completion of the course, the student shall be able to

. Know vanous drug distnbution methods 1n a hospatal

2. Appreciate the pharmacy stores management and mventory control
Monitor drug therapy of patient through medication chart review and clinical
rEvIEw

4. Obtmn medication history interview and counsel the patients

5. Identify drug related problems

6. IDetect and assess adverse drug reactions

7. Interpret selected laboratory resulis (as monitoring parameters |n therapeutics) of
pecific disease states

. ow pharmaceutical care services

9. Do patient counseling in community pharmacy;
10. Appreciate the concept of Rational drug therapy.

Uit 1: 10 Hours

a) Hospital and it's organization
Definition, Classification of hospital- Primary, Secondary and Tertiary hospitals,
Classification based of climcal and non- clinical basis, Organization Structure of a
Hospital, and Medical staffs involved in the hospital and their functions.

b) Hospital pharmacy and its organization
Definition, funcitons of hospital pharmacy, Organization structure, Location, Layout
and staff requirements, and Responsibilities and functions of hospital pharmacists.

¢) Adverse drug reaction
Classifications - Exeessive pharmacological effects, secondary pharmacological
effects, idiosyncrasy, allergic drug reactions, genetically determined toxacity, toxicity
following sudden withdrawal of drugs, Drug interaction- beneficial interactions,
adverse interactions, and pharmacokinetic drug interactions, Methods for detecting drug
interactions, spontaneous case reports and record hinkage studies, and Adverse drug
reaction reportiing and management.

d) Community Pharmacy
Organization and structure of retail and wholesale drug store, types and design, Legal
requirements for establishment and maintenance of a drug store, Dispensing of
proprietary products, maintenance of records of retail and wholesale drug store.
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Umin I1: 10 Hours

a) Drug distribution svstem in a hospital
Dispensing of drugs to inpatients, types of drug distribution systems, charging policy
and labelling, Dispensing of drugs to ambulatory patients, and Dispensing of
controlled drugs.

b) Hospital formulary
Definition, contents of hospital formulary, Differentiation of hospital formulary and
Dirug list, preparation and revision, and addition and deletion of drug from hospital
formulary.

¢) Therapeutic drug monitoring
Need for Therapeutic Drug Monitoring, Factors to be considered during the
Therapeutic Drug Monitoring, and Indian scenano for Therapeutic Drug Monitoring.

d) Medication adherence
Causes of medication non-adherence, pharmacist role in the medication adherence,
and monitoring of patient medication adherence.

e) Patient medication history interview

for the patient medication history interview, medication intefview forms.
) Community pharmacy management
Finapcial, materials, staff, and infrastructure requirements.

10 Hours

a) Pharmacy and therapeutic committee
Organization, functions, Policies of the pharmacy and therapeutic commitiee in
including drugs into formulary, inpabient and outpatient prescription, automatic stop
order, and emergency drug list préparation.

b) Drug information services
Drug and Poison information-centre, Sources of drug information, Computerised
services, and storage and rétrieval of information.

¢) Patient patient counseling
Definition of patienl counseling; steps involved in patient counseling, and Special
cases that require the pharmacist

d) Education and training program in the hospital
Role of pharmacist in the education and training program, Internal and external
training program, Services to the nursing homes/clinies, Code of ethics for
community pharmacy, and Role of pharmacist in the interdeparimental
commumcation and commumnity health education.

¢} Prescribed medication order and communication skills
Prescbed medication  order- interpretaibon  and legal requirements, and
Commumcation skills- commumcation with prescnbers and patients.
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Unit IV 8 Hours
a) Budget preparation and implementation
Budget preparation and implementation
b) Clinical Pharmacy
Introduction to Clinical Pharmacy, Concept of clinical pharmacy, functions and
responsibilities of clinical pharmacist, Drug therapy monitoring - medication chart
review, chimcal review, pharmacist intervention, Ward round paricipanion, Medication
history and Pharmaceutical care.
Dosing pattern and drug therapy based on Pharmacokinetic & disease pattern.
¢) Owver the counter (OTC) sales
Introduction and sale of over the counter, and Rational use of common over the
counter medications.

Unit ¥V T Hours
a) Drug store management and inventory contral

Drb_musmm-n of d:ub st-::nre-_ r_l,'pes of materials stocked and storage conditions, Purchase
and 1 : : ; :hase order, prm:un'emenl

pharrb, v {
¢) Interpretation of [']IIIE.E] Laboratory Tests
Blood chemstry, hematology, and unnalysis

Recommended Books (Latest Edition):
. Merchant 5.H. and Dr. L. Quoadry. 4 fextbook of hospital pharmacy, 4thed.

Ahmadabad: B.S. Shah Prakakshan: 2001.

2. Parthasarathi G, Karin Nyfort-Hansen, Milap C Nahata. 4 rexthook of Clinical
Pharmacy Practice- essential concepis and skills, 1% ed. Chennai: Onent
Longman Private Limited: 2004.

3. Wilham E.'Hassan. Hospital pharmacy, 5th ed. Plaladelphia: Lea & Felager;
1986.

4. Tipms Bajay. Hospiral Pharmacy, 1* ed. Maharashtra: Career Publications; 200,

5. Scott LT. Basic skills in interpreting laboratory data, 4thed. American Society of
Health System Pharmacists Inc: 2009,

6. Parmar N.5. Health Education and Community Pharmacy, 18th ed. India: CBS
Publishers & Distnbuters: 2008.

Journals:

. Therapeutic drug momtoring. ISSN: 0163-4356

2. Joumal of pharmacy practice. ISSN : 0974-8326

3. American journal of health system pharmacy. ISSN: 1535-2900 (online)
4. Pharmacy times (Monthly magazine)
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BP 704T: NOVEL DRUG DELIVERY SYSTEMS (Theory)

45 Hours
Scope: This subject is designed to impart basic knowledge on the area of novel drug
delivery systems.
Objectives: Upon completion of the course student shall be able
. To understand various approaches for development of novel drug delivery systems.

2. To understand the criteria for selection of drugs and polymers for the development of
Novel drug delivery systems, their formulation and evaluation

{Course content:

Lmit-1 10 Hours

Controlled drug delivery systems: Introduction, terminology/definitions and rationale,
advantages, disadvantages, selection of drug candidates Approaches to design controlled
release formulations based on diffusion, dissolution and ion exchange principles.
Physicochemical and biological properties of drugs relevant to controlled release
formulations

Polymefs: Infroduchion, classilicanion, properfies, advaniages and a
in formylation of controlled release drug delivery systems.

Umit-11 10 Hours

Microefcapsulation: Definition, advantages and disadvantages, micrdspheres
/microcgpsules, microparticles, methods of microencapsulation, applications

lication of polymers

Mucosal Drug Delivery system: Introduction, Principles of bioadhesion / mucoadhesion,
concepts, advantages and disadvantages; ‘transmucosal permeability and formulation
considerations of buccal delivery systems

Implantable Drug Delivery Swvstems:Introduction, advantages and disadvantages,
concept of implantsand osmotic plmp

Unit-111 10 Hours
Transdermal Drug Delivery Systems: Introduction, Permeation through skin, factors
affecting permeation, permeation enhancers, basic components of TDDS, formulation
approaches

Gastroretentive drug delivery systems: Introduction, advantages, disadvantages,

approaches for GRDDS — Floating, high density systems, inflatable and gastroadhesive
systems and their apphications

Nasopulmonary drug delivery system: Introduction to Masal and Pulmonary routes of
drug delivery, Formulation of Inhalers (dry powder and metered dose), nasal sprays,
nebulizers

Unit-1% 08 Hours

Targeted drug Delivery: Concepts and approaches advantages and disadvantages,
miroduction to hposomes, mosomes, nanoparticles, monoclonal antibodies and their
apphcanons
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Umit-% 07 Hours

Ocular Drug Delivery Systems: Introduction, intra ocular barmers and methods to
overcome —Preliminary study, ocular formulations and ocuserts

Intrauterine Drug Delivery Systems: Introduction, advantages and disadvantages,
development of intra uterine devices (IUDs) and applications

Recommended Books: (Latest Editions)

I. ¥ W. Chien, Novel Drug Delivery Systems, 2™ edition, revised and expanded,
Marcel Dekker, Inc., New York, 1992,

2. Robmmson, ). R., Lee V. H. L, Controlled Drug Dehvery Systems, Marcel Dekker,
Inc., New York, 1992,

3. Encyclopedia of Controlled Delivery. Edith Mathiowitz, Published by Wiley
Interscience  Publicanion, John Wiley and Sons, Inc, New York
ChichesterWeimnheim

4. N.K. Jan, Controlled and Novel Drug Delivery, CBS Publishers & Dhstnbutors,
NE . 2 S il . : 1%

5. 5P| Vvas and R.K. Khar, Controlled Drug Delivery -concepts| and advances,
Vallabh Prakashan, New Delha, First edition 2002,

Journals
l. Indian Journal of Pharmaceutical Sciences (IPA)

Indian Drugs (IDMA)

2
3 Journal of Controlled Release {Elsevier Sciences)

4. Drug Development and Indusinal Pharmacy (Marcel & Decker)
5

International Journal of Pharmaceutics (Elsevier Sciences)
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BPSOIT. BIOSTATISITCS AND RESEARCH METHODOLOGY (Theory)

45 Hours

Scope: To understand the applications of Biostatics in Pharmacy. This subject deals with
descriptive statistics, Graphics, Correlaton, Regression, logistic regression Probability
theory, Samphng techmque, Parametnic tests, Non Parametnic tests, ANOVA,
Introduction to Design of Experiments, Phases of Clinical trials and Observational and
Experimental studies, SPSS, R and MINITAB statistical software’s, analyzing the

stanistical data using Excel.

Objectives: Upon completion of the course the student shall be able to
« Know the operation of M.S. Excel, SPSS, R and MINITAB®, DoE (Design
of Experiment)
*  Know the vanous statistical techniques to solve statistical problems

+  Appreciate stanistical techmiques in solving the problems.

{Course content:

Umit-1 10 Hours
Introdujction: Stanstics, Biostanstics, Frequency distnibution
Measn of central tendency: Mean, Medan,  Mode- Pharmacepinical examples
Measures of dispersion: Dispersion, Range, standard dewvianon, Pharmaceutical
problems

Correlation: Definition, Karl Pearson’s coefficient of correlation, Muluple
correlation - Pharmaceuticals examplés

Unit-11 10 Hours
Regression: Curve fitting by the method of least squares, fitting the lines y= a + bx
and x = a + by, Multiple regression, standard error of regression— Pharmaceutical
Examples

Probability:Defimmtion of probability, Binomial distribution, Normal distnbution,
Posson’s distnbution, properties - problems

Sample, Populaton, large sample, small sample, Null hypothesis, alternative
hypothesis, sampling, essence of sampling, types of sampling, Error-1 type, Error-I1
type, Standard error of mean (SEM) - Pharmaceutical examples

Parametric test: t-test{Sample, Pooled or Unpaired and Paired) . ANOVA, (One way

and Two way), Least Significance difference
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Unit-111 10 Hours
Non Parametric tests: Wilcoxon Rank Sum Test, Mann-Whitney U test, Kruskal-Wallis
test, Friedman Test

Introduction to Research: MNeed for research, Need for design of Experiments,
Expenential Design Techmigque, plagiarnsm

Graphs: Histogram, Pie Chart, Cubic Graph, response surface plot, Counter Plot graph
Designing the methodology: Sample size determination and Power of a study, Report
writing and presentation of data, Protocol, Cohorts  studies, Observational studies,
Expernimental studies, Designing climcal tnal, vanious phases.

Unit-1V 08 Hours
Blocking and confounding system for Two-level factorials

Regression modeling: Hypothesis testing in Simple and Muluple regressionmodels
Introduction to Practical components of Industrial and Clinical Trials Problems:

Statistical du.n.'llj-'ala Llﬁmb Excel, SPSS, "".-'II]"'-[I'l'.ﬂLB‘I DESIGMN OF EXPERIMENTS, B -
Online St 2 ; o1 .

Umit-% 07 Hours

ResponteSarfacemethodolosy: SErrstaiae i —Histortes des:gn
Optimization Tﬁrhmque:,

Recommended Books (Latest edition):

1. Pharmaceutical statistics- Practical and clinical applications, Sanford Bolton,

publisher Marcel Dekker Ine. New York.

Fundamental of Statistics — Himalaya Publishing House- S.C.Guptha

3. Design and Analysis of Experimenis -PHI Leaming Private Limited,
E. Pannerselvam,

4. Design and Amalysis of Expeniments — Wiley Students Edition, Douglas and
C. Montgomery

I-J
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BPF 02T SOCIAL AND PREVENTIVE PHARMACY
Hours: 45

Scope:

The purpose of this course 15 to introduce to students a number of health 1ssues and their
challenges. This course also introduced a number of national health programmes. The
roles of the pharmacist in these contexts are also discussed.

Objectives:
Afier the successful completion of this course, the student shall be able to:

* Acguire high consciousness/realization of current issuesrelated to health and
pharmaceutical problems within the country and worldwide.

Have a eritical way of thinking based on current healthcaredevelopment.
Evaluate alternative ways of solving problems related to  health and
pharmaceutical 18sues

Course content:

Unit I: 10 Hours
Concepf of health and disease: Definition, concepts and evaluation of public health.

and socipl problems of the sick.
Social gnd health eduwecation: Food in relanon te nutntion and heglth, Balanced diet,
MNutrit: ETIC] Lam IENCIES i ' ‘ention.

Sociology and health: Socio cultural factors-related to health and disease, lmpact of
urbamzation on health and disease, Poverty and health

Hygiene and health: personal hvgeneand health care; avodable habats

Umin 11 10 Hours
Preventive medicine: General principles of prevention and control of diseases such as
cholera, SARS, Ebola virns, influenza, acute respiratory infections, malaria, chicken
guinea, dengue, lymphatic filariasis, pneumonia, hypertension, diabetes mellitus, cancer,
drug addicthon-drug substance abuse

Umit I11: 10 Hours
Mational health programs, its objectives, functioning and outcome of the following:
HIV AND AIDS control programme, TB, Integrated disease surveilllance program
(IDSP), Nanonal leprosy control programme, Natonal mental health program, National
programme for prevention and control of deafness, Universal immunization programme,
MNational programme for control of blindness, Pulse polio programme.
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Unit I'V: 08 Hours
Mational health intervention programme for mother and child, National fanuly welfare
programme, National tobacco control programme, National Malana Prevention Program,
MNational programme for the health care for the elderly, Social health programme; role of
WHO 1n Indian national program

Unit ¥: 07 Hours
Community services in rural, urban and school health: Functions of PHC, Improvement
in rural samitahon, national urban health mission, Health promotion and education in
school.

Recommended Books {(Latest edition):

l. Short Textbook of Preventive and Social Medicine, Prabhakara GN, 2™ Edition.
2000, ISBN: 9789380704104, JAYPEE Publications

600k Ol I y 1VE andd Secial vicUIC LI Vi)

! : Mpta), Edited by Roy
bindra Nath, Saha Indranil, 4* Edition, 2013, ISBN: 9789350901878, JAYPEE
hlications

dview of Preventive and Social Medicine (Including Biostatistjes), Jain Vivek, 6=
Edition, 2014, ISBN: 9789351522331, JAYPEE Publications

4. Essenmals of Community Medicine—#A& Practical Approach, Hiremath Lalita D,
Hiremath Dhananjaya A, 2™ Edition,” 2012, ISBN: 9789350250440, JAYPEE
Publications

5. Park Textbook of Preventive-imd Social Medicine, K Park, 21* Edition, 2011,
ISBM-14: 9TER1901 28285, BANARSIDAS BHANOT PUBLISHERS.

6. Community Pharmacy Praetice, Ramesh Adepu, BSP publishers, Hyderabad

Recommended Journals:

l. Research in Socral and Administrative Pharmacy, Elsevier, Ireland
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BPFSOIET. PHARMA MARKETING MANAGEMENT (Theory)

45 Hours
Scope:
The pharmaceutical indusiry not only needs highly qualified researchers, chemists and,
technical people, but also requires skilled managers who can take the industry forward
by managing and taking the complex decisions which are imperative for the growth of the
industry. The Knowledge and Know-how of marketing management groom the people
for taking a challenging role in Sales and Product management.

Course Objective: The course aims to provide an understanding of marketing concepis
and techmques and therr applhications in the pharmaceutical industry.

Unitl 10 Hours
Marketing:
Definitipn, general concepts and scope of marketing: Distinction batween marketing &

selling: Marketing environment; Industry and competiive analysis: Analyzing consumer
buying Behavior; industnal buying behavior.

Pharmgceutical market:
Quantitative and qualitative aspects; size and composition of the market; demographic
descriptions  and  socio-psychological _eharactenstics of the consumer; market
segmentation& targeting Consumer profile; Motivation and prescribing habits of the
physician; patients’ choice of physician'and retail pharmacist. Analyzing the Market;Role
of market research.

Umit 11 10 Hours
Product decision:

Classification, product line and product mix  decisions, product life
cycle, uct portfolio analysis; product positioning; New product decisions; Product
branding, packaging and labeling decisions, Product management n pharmaceutical
industry.

Umit 111 10 Hours
Promaotion:

Methods, determinants of promotional mix, promotional budget; An overview of
personal selling, advertsing, direct mal, journals, sampling, retalhing, medical
exhibition, public relations, online promotional technigues for OTC Products.
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Umit IV 10 Hours

Pharmaceutical marketing channels:
Designing channel, channel members, selecting the approprate channel, conflict in

channels, physical disinbution management: Strategic importance, tasks i physical
distnbution management.

Professional sales representative (PSR):

Duties of PSR, purpose of detailing, selection and training, supervising, nomms for
customer calls, motivating, evaluating, compensation and future prospects of the PSR.

Unit ¥V 10 Hours
Pricing:

Meaning, importance, objectives, determinants of price; pricing methods and strategies,
i55Ues in  price management in  pharmaceutical industry. An overview of DPCO
{Drug Price Control Orderjand NPPA (Natonal Pharmaceutical Prnaing Authonty).

Emerging concepis in marketing:

Vertical| & Honzontal Marketing; RuralMarketing: Consumensm; Influstnal Marketing;
Global Marketing.

Recommended Books: (Latest Editions)

l. Philip Kotler and Kevin Lane Keller: Marketing Management, Prentice Hall of India,
New Della

2. Walker, Boyd and Larreche : Marketinig Strategy- Planning and Implementation, Tata

MC GrawHill, New Delh.

Dhruv Grewal and Michael Levy: Marketng, Tata MC Graw Hull

Arun Kumar and N Menakshe: Marketing Management, Vikas Publishing, India

Rajan Saxena: Marketing Management; Tata MC Graw-Hill (India Edition)

Ramaswamy, U.S§ & Nanakaman, 5: Marketing Managemnt:Global Perspective,

IndianContext.Macmilan India, New Della.

Shanker, Ravi: Service Marketing, Excell Books, New Delln

. Subba Rao Changanti, Pharmaceuncal Marketing in India (GIFT — Excel senes) Excel

oW e

i

Publications.
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BPE0MM ET: PHARMACEUTICAL REGULATORY SCIENCE (Theory)

45Hours

Scope: This course 15 designed to impart the fundamental knowledge on the regulatory
requirements for approval of new drugs, and drug products in regulated markets of
India & other countries hike US, EU, Japan, Austraha UK etc. It prepares the students
to learn mm detml on the regulatory requirements, documentabion requrements, and
registration procedures for marketing the drug products.

Objectives: Upon completion of the subject student shall be able to;
. Know about the process of drug discovery and development

2. Know the regulatory authorities and agencies governing the manufaciure and sale
of pharmaceuticals

3. Know the regulatory approval process and thewr registration in Indian and
ipnternational markets

Course conbent:

Umit I 10Hours

New Drog Discovery and development

Stages of drug discovery, Drug development process, pre-clinical studies, non-clinical
activities, clinical sidies, Innovator and-generics, Concept of genernics, Generic drug
product development.

Uimit 11 10 Hours

Regulatory Approval Process

Approval processes and nmehines involved in Investigational New Drug (IND), New
Drug Apphcation (NDA), Abbreviated Mew Dmg Application (ANDA). Changes to an
approved NDA / ANDA.

Regulatory authorities and agencies

Overview of regulatory authorities of India, United States, European Union, Australia,
Japan, Canada {Organization structure and types of applications)

Unit 111 10Hours

Registration of Indian drug produect in overseas market

Procedure for export of pharmaceutical products, Technical documentation, Drug Master
Files (DMF), Common Techmical Document (CTD), electronic Common Technical
Document (eCTD), ASEAN Common Technical Document { ACTD) research.
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Umit IV BHours

Clinical trials
Developing chimical tnal protocols, Institutional Review Board / Independent Ethics
committee - formation and working procedures, Informed consent process and

procedures, GCP obligations of Investigators, sponsors & Monitors, Managing and
Monitoring clinical trnals, Pharmacovigilance - safety monitoring in clinicaltnals

Umit ¥ THours

Regulatory Concepts

Basic termunology, gmdance, gwdelines, regulabions, Laws and Acts, Orange book,
Federal Register, Code of Federal Regulatory, Purple book

Recommended books (Latest edition):

Drug Regulatory Affairs by Sachin Itkar, De. N.S. Vyawahare, Nirali Prakashan.

2. The Pharmaceutical Regulatory Process, Second Edinon Edited by Ira R. Berry and

bert P. Martin, Drugs and the Pharmaceutical Sciences. Vol I[85, Informa Health
cate Publishers.

3. Ngw Drug Approval Process: Accelerating Global Registrations By Richard A
Guarino, MD, 5 edition, Drugs and the Pharmaceutical Scienced, Vol.190.

idebook for drug regulatory submissions [ Sandy Weinberg. ByJohn Wiley &

5. FDA Regulatory Affairs: a ginde for prescription drugs, medical devices, and
hologics fedited by Douglas J. Pisapo; David Mantus.

6. Generic Drug Product Developmént, Solid Oral Dosage forms, Leon Shargel and
Isader Kaufer, Marcel Dekker sénes, Vol. 143

7. Chmcal Trals and Human Beésearch: A Practical Gude to Regulatory Comphance
By Fay A. Rozovsky and Eodney K. Adams

8. Principles and Practices of Climcal Research, Second Edition Edited by John L
Gallin and Fredenck B. Ogmbene

9. Drugs: From Dhseavery to Approval, Second Edimon By RickNg
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BP 805T: PHARMACOVIGILANCE (Theory)
45 hours

Scope: This paper will provide an opportunity for the student to learn about development of
pharmacovigilance as a science, basic terminologies used in phammacovigilance, global scenano
of Pharmacovigilance, train students on establishing pharmacovigilance programme in an
organization, various methods that can be used to generate safety data and signal detection. This
paper also develops the skills of classifying drugs, discases and adverse drug reactions.

Objectives:
Ar completion of this paper it is expected that students will be able to (know, do, and
appreciate):

. Why drug safety monitoring is important?

2. History and development of pharmacovigilance

3. National and international scenano of pharmacovigilance

4. Dhctionanes, coding and terminologies used inpharmacovigilance

5. Detection of new adverse drug reactions and their assessment

6. Intcrmational standards for classification of discases and drugs

1. verse drug reaction reporting systems and commumnication inp ovigilance

8. Methods to generate safety data during pre clinical, clinical and post japproval phases of

gs’ life cycle

9. ¢ safety evaluation in paediatrics, genatrics, pregnancy andlactatjon

10. Fharmacovigilance Program of India (PvPl) requirement for ADR reporting in India

11. ICH gmdelines for ICSR, PSUR, expedited reporting, pharmacovigilince planning

12 TCqUITCITENIE ToT TCPOITIngG

13. Wniting case narratives of adverse evenis and theirquality.
Conrse Content

Umit I 10 Hours
Introduction to Fharmacovigilance
# History and development of Pharmacovigilance
¢ [mportance of safety monitoring of Medicine
¢ 'WHO intermational drug monitoring programme
® Pharmacovigilance Program of India{PvPl)
Introduction to adverse drug reactions
Definitions and classification of ADRs
Detection and reporting
Methods in Causality assessment
Severity and seriousness assessment
Predictability and preventability assessment

- ® & & & &

Management of adverse drug reactions
Basic terminologics nsed in pharmacovigilance
* Terminologies of adverse medication related events

* Hegulatory terminologies
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Uit 11 10 howrs
Drug and discase classification
* Anatomical. therapeutic and chemical classification of drugs
# International classification of discases
#  Daily defined doses
¢ [nternational Non proprictary Names for drugs
Drug dictionaries and coding in pharmacovigilance
¢  WHO adverse reaction terminologics
¢ MedDRA and Standardised MedDRA quenies
* 'WHO drug dictionary
¢ Eudravigilance medicinal product dictionary
Information resources in pharmacovigilance
* Hasic drug information resources

* Specialised resources for ADRs
Establishing pharmacovigilance programme

* Establishing in a hospital
# Establishment & operation of drug safety department in industry
o Contract Research Organisations (CROs)

o Establishing a national programme

Umit 111 10 Hours
Vaccine safety survallance

» Vaccine Pharmacovigilance
#  Waccination failure
»  Adverse events following immunization
Pharmacovigilance methods
# Passive surveillance < Spontaneous reports and case series
* Stimulated reporfing
* Active surveillance — Sentinel sites, drug event monitoring and registrics
# Comparative observational studies — Cross sectional study, case control study and
cohort study
® Targeted clinical investigations
Communication in pharmacovigilance
s Effective communication in Pharmacovigilance
* Communication in Drug Safety Crisis management
»  Communicating with Regulatory A gencies. Business Partners, Healtheare facilities &
Media
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Linit IV & Hours

Safety data generation

®  Pre clinical phase

* Clinical phase

# Post approval phase (PM5)
ICH Guidelines for Pharmacovigilance

# Organmization and objectives of ICH
Expedited reporting
Individual case safety reports
Peniodic safety update reports
Post approval expedited reporting
Pharmacovigilance planning

- & ® & ® &

Good clinical practice in pharmacovigilance studies

Linit W 7 hours

o| Genetics related ADR with example focusing PK parameters.
Drug saffety evaluation in special population

Paediatrics
Pregnancy and lactation
Genatrics
CIOMS
*  CIOMS Working Groups
« ClIOMS Form

CDSCO (India) and Pharmacovigilanee
s D&C Act and Schedule ¥
s Dhifferences in Indian'and global pharmacovigilance requirements
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Recommended Books (Latest edition):

l. Textbook of Pharmacovigilance: S K Gupta, Jaypee Brothers, Medical Publishers.

2. Practical Drug Safety from A to Z By Barton Cobert, Pierre Biron, Jones and
Bartlett Publishers.

3. Mann's Pharmacovigilance:Elizabeth B. Andrews, Nicholas, Wiley Publishers.

4. Stephens' Detection of New Adverse Drug Reactions: John Talbot, Patrick Walle,
Wiley Publishers.

5. An Introduction to Pharmacovigilance: Painck Waller, Wiley Publishers.

6. Cobert's Manual of Drug Safety and Pharmacovigilance: Barton Cobert Jones&
Bartlett Publishers.

7. Textbook of Pharmacoepidemiolog edited by Brian L. Strom, Stephen E Kimmel,
Sean Hennessy, Wiley Publhishers.

8. A Textbook of Clinical Pharmacy Practice -Essential Concepts and Skills:G.
Parthasarathi, Karin NyfortHansen Milap C. Nahata

9. National Formulary of India

10. Text Book of Medicine by Yashpal Munjal

11. Text book of Pharmacovigilance: concept and practice by GP Mohanta and PK
Manna

12, Wtpe/fwww. whoume.org/ DynPage.aspxTid=105825&mn 1 =734 7T&mnd = 72598 mn

7297

13.

14.

15.

I6. . i spe—satetlon

7. hnp:.-'.-'www-ipc-guv-im’PvPl-Ev_hume.hm]
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BP 506 ET. QUALITY CONTROL AND STANDARDIZATION OF HERBALS
(Theory)

Scope: In this subject the student learns about the various methods and guidelines for

evaluation and standardization of herbs and herbal drugs. The subject also provides an

opportunity for the student to learn ¢GMP, GAP and GLP in traditional system of

medicines.

Objectives: Upon completion of the subject student shall be able to;
. know WHO guidelines for quality control of herbal drugs
2. know Quality assurance in herbal drug industry

3. know the regulatory approval process and their registration 1in Indian and
international markets

10 hours

WHO guidelines for quality control of herbal drugs. Evaluation of commercial crude
drugs intended for use

Umit 11 10 hours
Quality assurance in herbal drug industry of ¢GMP, GAP, GMP and GLP in
traditional system of medicine:

WHO Guidelines on current good manufacturing Practices (¢GMP) for Herbal
Medicines WHO Guidelines on GACP for Medicinal Plants.

Unit I 10 hours
EU and ICH guidelines for quality control of herbal drugs.
Research Guidelines for Evaluating the Safety and Efficacy of Herbal Medicines

Unit I'V 08 hours
Stability testing of herbal medicines Application of various chromatographic
techniques in standardization of herbal products. Preparation of documents for new
drug apphcation and export registration GMP requirements and Drugs & Cosmetics
Act provisions.
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1.

2
i

o

1.

1.

Unit ¥V 07 hours
Regulatory requirements for herbal medicines. WHO guidelines on  safety
monitoring of herbal medicines in pharmacovigilance systems, Comparison of
various Herbal Pharmacopoeias. Role of chemical and biological markers in
standardization of herbal products

Recommended Books: (Latest Editions

Pharmacognosy by Trease and Evans

. Pharmacognosy by Kokate, Purohit and Gokhale

Rangari, V.D., Text book of Pharmacognosy and Phytochemistry Vol. 1, Carner
Pub., 2006.
Aggrawal, 5.5, Herbal Drug Technology. Umiversines Press, 2002,

5. EMEA. Guidelines on Quality of Herbal Medicinal Products Traditional Medicinal

Products,

Mukherjee, P.W. Quality Control of Herbal Drugs: An Approach to Evaluation of
Botamicals. Business Honzons Publishers, New Delh, India, 2002,

Shinde M.V, Dhalwal K., Potdar K., Mahadik K. Application of quality control
ptinciples to herbal drugs. Intemational Journal of Phytomedicige 1(2009); p.4-8.
0. Quality Control Methods for Medicinal Plant Materials, World Health
rganization, Geneva, 1998. WHO. Guidelines for the Appropriate Use of Herbal
edicines. WHO Regional Publications, Western Pacific Serieg No 3, WHO
Regional office for the Western Pacific; Manila, 1998,

WHO. The International Pharmacopeta, Vol. 2: Quality Specifications, 3rdedn.
World Health Orgamization, Geneva, 1981.

WHO. Quality Control Methods for Medicinal Plant Materials. World Health
Organization, Geneva, 1999,

WHO. WHO Global Atlas of Traditional, Complementary and Alternative
Medicine. 2 vol. setxVol. 1 contamns text and Vol. 2, maps. World Health
Orgamzanion, Geneva, 2005.

2. WHO. Guidelines on Good Agricultural and Collection Practices (GACP) for

Medicinal Plants. World Health Organization, Geneva, 2004.
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BP 807 ET. COMPUTER AIDED DRUG DESIGN (Theory)

45 Hours

Scope: This subject 1s designed to provide detailed knowledge of rational drug design
process and varous techmques used in rational drug design process.
Objectives: Upon completion of the course, the student shall be able to understand

Design and discovery of lead molecules

The role of drug design in drug discovery process

The concept of QSAR and docking

Vanous strategies to develop new drug hike molecules.

The design of new drug molecules using molecular modeling software

® ® ® & @

Course Content:
'NIT-1 1y Hours

Introduction to Drog Discovery and Development

Stages of drug discovery and development

discovery and Analog Based Drug Design

Ratponal approaches to lead discovery based on tradinonal medicine,
screening, Non-random sereeming, serendipitous drug djscovery,
discovery based on drug metabolism, lead discovery based op clinical

replacement. Anv three case studies

UNIT-11 10 Hours

Quantitative Structure Activity Relationship (QSAR)

SAR wversus QSAR( thstory and development of QSAR, Types of
physicochemical parameters, expenmental and theoretical approaches for
the determination of physicochemical parameters such as Partition
coeflicient, Hammet's substituent constant and Tafis steric constant.
Hansch analysis, Free Wilson analysis, 3D-QS5AR approaches hke
COMFA and COMSIA.

UNIT-I1I 10 Hours

Molecular Modeling and virtual screening technigques

Virtual Screening techniques: Drug likeness screeming, Concept of
pharmacophore mapping and pharmacophore based Screeming,

Molecular docking: Rigid docking, flexible docking, manual docking,
Docking based screening. De nove drug design.
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UNIT-IV 08 Hours
Informatics & Methods in drug design

Introduction to Biommformatics, chemoimnformatics. ADME databases,
chemical, brochemical and pharmaceuncal databases.

UNIT-V 07 Hours
Molecular Madeling: Introduction to molecular mechamics and quantum
mechanics Energy Minimization methods and Conformational Analysis,
global conformational minima determination.

Recommended Books (Latest Editions)

. Robert GCK, ed.. “Drug Action at the Molecular Level” Umversity Prak Press Baltimore.

2. Martin YC. “Quantitative Drug Design™ Dekker, New York.
3. Delgado JN, Remers WA eds “Wilson & Gisvolds’s Text Book of Organic

™
ail=h aal & Phammiace nlannh kAl nlnliin RN i

4. KFoye WO “Principles of Medicinal chemistry “Lea & Febiger.
5. Koro lkovas A, Burckhalter JH. “Essentials of Medicinal Chenfistry™ Wiley
Interscience
6. Wolf ME, ed “The Basis of Medicinal Chemistry, Burger's Medicinal Chemistry™
alin Wilew 8§ ot e York

7. Patnick Graham, L., An Introduction to-Medicinal Chemistry, Oxford University
Press.

8. Smith HI, Williams H, eds, “Iatroduction to the principles of Drug Design™
Wright Boston.

9. Silverman R.B. “The orgamic Chemisiry of Drug Design and Drug Action”
Academic Press New York.
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Scope:
L]

BPSOSET: CELL AND MOLECULAR BIOLOGY (Elective subject)
45 Hours

Cell biology is a branch of biclogy that sudies cells — their physiological
properties, their structure, the organelles they contan, interactions with their
environment, their life cycle, division, death and cell function.

*  Thas 15 done both on a microscopic and molecular level.

# Cell biology research encompasses both the great diversity of single-celled
organisms hke bactena and protozoa, as well as the many specialized cells in
multi-cellular orgamsmssuch as humans, plants, and sponges.

Objectives: Upon completion of the subject student shall be ableto;

« Summanze cell and molecular biologylustory.

« Summarize cellular functioning and composition.

» Describe the chemical foundations of cell biology.

- ¥

. escribe protein structure and function.

. escribe cellular membrane structure and function.

. escribe basic molecular genetic mechamsms.

« Jummanze the Cell Cycle

Course content:
Unit 1 10Hours

a) Cell and Molecular Biology: Definitions theory and basics and Applications.

b} Cell and Molecular Biology: History and Summation.

¢) Properties of cells and cellmembrane.

d) Prokaryotic versus Eukaryotic

¢} Cellular Reproduction

f) Chemical Foundations — an Introduction and Reactions (Types)

Unit 1T 10 Hours

a) DNA and the Flow of Molecular Information

b) DNA Functioning

c) DNA and RNA

d) Types of RNA

¢) Transcnption and Translation
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Umit 11 10 Hours
a) Proteins: Defined and Amino Acids
b) Protein Structure
¢} Regulanties in Protein Pathways
d) Cellular Processes
e) Positive Control and significance of Protein Synthesis
Unit 1V 08 Hours
a) Science of Genetics
b) Transgemcs and Genomic Analysis
¢} Cell Cycle analysis
d) Mitosis and Meiwosis
¢) Cellular Activines and Checkpoints

Unit ¥ 07 Hours
a) Cell Signals: Introduction
b) R.ﬁ:eptq:rm f-;:nr Cell Slgnﬂ]ﬁ

<)
d) Jﬁre-gu]mmn nf S:gnalmg Pathwa}'s
¢} Frotein-Kinases: Functiomng

X : Bladkwell Scientific

pu]:rlu:atmm D."Lﬁ:rrd Lund::-n

2. Prescott and Dunn., Industrial Microbiology, 4® edition, CBS Publishers &
stributors, Delha.

3. Pelczar, Chan Kreig, Microbiology, Tata McGraw Hill edn.

4. Malcolm Harris, Ballhere Tmdall and Cox: Pharmaceunical Microbiology.

5. Rose: Industrial Microbiology.

6. Probisher, Hinsdill et al: Fundamentals of Microbiology, 9th ed. Japan

7. Cooper and Guan's: Tutonal Pharmacy, CBS Publisher and Dhstribution.

8. Peppler: Mictobial Technology.

9. Edward: Fundamentals of Microbiology.

10. N.EK.Jain: Pharmaceutical Microbology, Vallabh Prakashan, Della

11. Bergeys manual of systematic bacteriology, Williams and Wilkins- A Waverly
company

12. BR. Ghek and 1), Pasternak: Molecular Biotechnology: Principles  and
Applications of RecombinantDNA: ASM Press Washington D.C.

13. RA Goldshy et al., - Kuby Immunology.
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BPSDOET. COSMETIC SCIENCE (Theory)
45Hours

UNIT 1 10Hours
Classification of cosmetic and cosmeceutical products

Definition of cosmetics as per Indian and EU regulations, Evolution of cosmeceuticals

from cosmetics, cosmetics as quasi and OTC drugs

Cosmetic excipients: Surfactants, rheology modifiers, humectants, emollients,
preservatives. Classification and application

Skin: Basic structure and function of skin.

Hair: Basic structure of hair. Hair growth cyele.

Oral Cavity: Common problem associated with teeth and gums.

UNIT 11 10 Hours
Principles of formulation and building blocks of skin care products:

Face wash,

Mmstur{zing cream, Cold Cream, Vamishing cream and therr advantages and

disadvantages. Application of these products in formulation of cosmecyiticals.
Antiperjsprants & deodorants- Actives & mechanism of action.

Principles of formulation and building blocks of Hair care products:
Conditigning shampoo, Hair conditioner. anti-dandroft shampoo.

Hair mls.

Chemustry and formulation of Para-phylene tdhamine based hair dye.
Principles of formulation and building blocks of oral care products:
Toothpaste for bleeding gums, sensitive teeth. Teeth whitening, Mouthwash.

UNIT 111 10 Hours
Sun protection, Classification of Sunscreens and SPF.

Role of herbs in cosmetics:

Skin Care: Aloe and furmernc

Hair care: Henna and amla.

Oral care: Neem and clove

Analytical cosmeties: BIS specification and analytical methods for shampoo, skin-

cream and toothpaste.

UNIT IV 08 Hours.
Principles of Cosmetic Evaluation: Principles of sebumeter, corneometer. Measurement
of TEWL, Skin Color, Hair tensile strength, Hair combing properties

Soaps,and syndet bars. Evolution and skin benfiis.
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UNIT V 07 Hours

Oily and dry skin, causes leading to dry skin, skin moisturisation. Basic understanding of
the terms Comedogenic, dermatitis.

Cosmetic problems associated with Hair and scalp: Dandruff, Hair fall causes

Cosmenc problems associated with skin: blemmishes, wnnkles, acne, prickly heat and
body odor.

Antiperspirants and Deodorants- Actives and mechanism of action

References
1) Harry's Cosmeticology, Wilkinson, Moore, Seventh Edinon, George Godwin.

2) Cosmetics — Formulations, Manufacturing and Quality Control, P.P. Sharma, 48

Edmmon, Vandana Publications Pvit. Lid., Dellu.
3) Text book of cosmelicology by Sanju Nanda & Roop K. Khar, TataPublishers.
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BPrELD ET. PHARMACOLOGICAL SCREENING METHODS
45 Hours

Scope: This subject is designed to impart the basic knowledge of preclimeal studies
in experimental animals including design, conduct and interpretations of results.

Objectives
Upon completion of the course the student shall be able to,
# Appreciate the applications of varnious commonly used laboratory animals.

¢ Appreciate and demonstrate  the vanous screeming methods used in preclinical
research
Appreciate and demonstrate the importance of biostatistics and researchmethodology
Design and execute a research hypothesis independently

Unip—1 08 Hours

Desgription and applications of different species and strains of
Pop i Hrr

Techniques for collection of blood, and common routes of drug
administration in laboratory animals, Techniques of blood collection and
euthanasia.

Unit 11 10 Hours

Preclinical screening madels
a. Introduction: Dosé  selection,  calculation and  converswons,

preparation of drug solution/suspensions, grouping of animals and
importance ~of sham negative and positive control  groups.
Rationale for selection of animal species and sex for the study.
b. Study of screening animal models for
Dhuretics, nootropics, anti-Parkinson’s antiasthmancs,
Preclinical screening models: for CNS  activity- analgesic,
antipyretic anti-inflaimmatory, general anaesthetics, sedative and
hypnotics, antipsychotic, antidepressant, anhiepileptic,
anbiparkinsonism, alzheimer’s disease
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Recommended Books (latest edition):

Umnit 111 10 Hours
Preclinical screening models: for ANS activity, sympathomimetics,
sympatholytics, parasympathomumetics, parasympatholvtics, skeletal

muscle relaxants, drugs acting on eye, local anaethetics

Unit -1V 12 Hours
Preclinical screening madels: for CVS activity- antihypertensives,

duretics, antarrthythmic, anbdyslepdenmic, anhi aggregatory,
coagulants, and anticoagulants

Prechinical screening models for other important drugs like antiulcer,
anhidiabetic, anticancer and annhasthmancs.

Unit -V 05 Hours
Research methodology and Bio-statistics

Selection of research topic, review of literature, research hypothesis

and study design

Pre-chmical data analysis and interpretation using Students “t” test and

One-way ANOVA. Graphical representation of data

fundamentals of experimental Pharmacology-by M.N.Ghosh

g Ba &y e o i o L] Spaa ey

CPCSEA guidelines for laboratory animal facility.

Drug discovery and Evaluation by Mogel H.G.

Drug Screemng Methods by Suresh Kumar Gupta and 5. K. Gupta
Introduction to biostatistics and research methods by PS5 Sundar Rao and J
Richard

U o o
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BP B11 ET. ADVANCED INSTRUMENTATION TECHNIQUES
45 Hours

Scope: This subject deals with the application of instrumental methods in qualitative and
guantitative analysis of drugs. This subject 15 designed to impart advanced knowledge on
the principles and instrumentation of spectroscopic and chromatographic hyphenated
techmques. This also emphasizes on theoretical and practical knowledge on modern
analytical instruments that are used for drug testing.

Objectives:Upon completion of the course the student shall be able 1o

¢ understand the advanced instruments used and 115 apphications in drug analysis

# understand the chromatographic separation and analysis of drugs.

# understand the calibration of various analytical instruments

* know analysis of drugs using various analytical instruments.

Course Comtent:

UNIT-I 10 Hours
Nuclear Magnetic Resonance spectroscopy
Principleg of H-NMR and C-NMR, chemical shift.-factors affecting ghemical
shift, coupli n - spi ' T ion and
applications
Mass Spectrometry- Principles, Fragmentaton, lomzation techmques —
Electron impact, chemical iomzation~MALDI, FAB, Analyzers-Time of
flight and Quadrupole, instrumentation, applications
UNIT-11 10 Hours
Thermal Methods of Analysis: Principles, instrumentation and applications
of ThermogravimetricAnalysis (TGA), Differential Thermal Analysis (DTA),
Differential Scanning Calorimetry (DSC).
X-Ray Diffraction Metheds: Ongin of X-rays, basic aspects of crystals,
x-ray  crystallography, rotating crystal techmque, smngle crystal
diffraction.powder diffraction, structural elucidation and applications.
UNIT-I11 10 Hours

Calibration and validation-as per ICH and USFDA gwidelines

Calibration of following Instruments
Electromic balance, UV-Visible spectrophotometer, IR spectrophotometer,
Fluonmeter, Flame Photometer, HPLC and GC
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UNIT-IV 08 Hours
Radio immune assay:lmportance, various components, Principle, different

methods, Limitation and Applications of Radio immuno assay

Extraction technigues:General principle and procedure involved in the solid

phase extraction and hiquid-hqumd extraction

UNIT-V 07 Hours
Hyphenated technigues-LC-M5/MS, GC-M5/M5, HPTLC-MS.

Recommended Books (Latest Editions)

l. Instrumental Methods of Chemical Analysis by B.K Sharma
Orgamc spectroscopy by Y.R Sharma
Text book of Pharmaceutical Analysis by Kenneth A. Connors
Vogel's Text book of Quantitative Chemical Analysis by AL Vogel
Practical Pharmaceutical Chemmistry by A.H. Beckett and J.B. Stenlake
Orassi . LK
. Orgamic spectroscopy by William Kemp
ntitative Analysis of Drugs by D. C. Garrett
. Qugntitative Analysis of Drugs in Pharmaceutical Formulations by P. D. Sethi
pectrophotometric identification of Organic Compounds by S{lverstein

R PR T T
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BF 812 ET. DIETARY SUPPLEMENTS AND NUTRACEUTICALS

No. of hours :3 Tutorial:1 Credit point:4
Scope :

This subject covers foundational topic that are important for understanding the need and
requirements of dietary supplements among different groups in the population.

Objective:

This module aims to provide an understanding of the concepis behind the theoretical
applications of dietary supplements. By the end of the course, students should be able to :

I. Understand the need of supplements by the different group of people to maintain
healthy life.

2. Understand the outcome of deficiencies in dietary supplements.
3. Appreciate the components in dietary supplements and the application.
4. Appreciate the regulatory and commercial aspects of dietary supplefments including
healtl claims.
UNITI 07 hours

a. Defifitions of Functional foods, Nutraceuticals and Dietary supplements. Classification
of N ' i vented or cured by
Nutraceuticals 1.e. weight control, diabetes, ‘cancer, heart disease, stress, ostecarthritis,
hvpertension etc.

b. Public health nutnnion, maternal and child nutntion, nutnbion and ageng, nutriion
education 10 community.

¢. Source, Name of marker compounds and their chemical nature, Medicinal uses and
health benefits of following used as nutraceuticals/functional foods: Spirulina,
Soyabean, Ginseng, Garhie, Broccoh, Gingko, Flaxseeds

UNIT 11 15 hours

Phytochemicals as nuiraceuticals: Occurrence and characteristic features{chemical nature
medicinal benefits) of following

a) Carotenoids- a and B-Carotene, Lycopene, Xanthophylls, leutin

b) Sulfides: Diallyl sulfides, Allyl trisulfide.

c) Polyphenolics: Reservetrol

d) Flavonods- Rutin . Nanngin, Quercitin, Anthocyamiding, catechins, Flavones

e) Prebwotics / Probwotics.: Fructo ohgosacchandes, Lacto bacillum

f) Phyto estrogens : Isoflavones, dadzein, Geebustin, lignans

g) Tocopherols

h) Proteins, vitamins, minerals, cereal, vegetables and beverages as functional foods: oats,
wheat bran, rice bran, sea foods, coffee, tea and the like.
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a)

b)

a)

b)

c)

1.

UNIT 111 07 hours

Introduction to free radicals: Free radicals, reactive oxygen species, production of free
radicals in cells, damaging reactions of free radicals on lipids, proteins,
Carbohydrates, nucleic acids.

Dietary fibres and complex carbohydrates as functional food ingredients..

UNIT IV 10 hours

Free radicals in Diabetes mellitus, Inflammation, Ischemic reperfusion injury, Cancer,
Atherosclerosis, Free radicals in brain metabolism and pathology, kidney damage,
muscle damage. Free radicals involvement in other disorders. Free radicals theory of
agemng.

Antoxidants: Endogenous anhoxidants — enfFymatic and nonenzymatic
antioxidant defence, Superoxide dismutase, catalase, Glutathione  peroxidase,
Glutathione Vitarmin C, Vitamun E, a- Lipoic acid, melatonin
Synthetic antioxidants: Butylated hvdroxy Toluene, Burylated hvdroxy Amsole.

Functional foods for chronic disease prevention

UNITY 06 hours

a) Effect of processing, storage and interactions of various environmental factors on the
potential of quiraceuticals.

b) Regulatory Aspects; FSSAL FDA, FPO, MPO, AGMAREK. HACCP and GMPs on Food
Safety.

Adulteration of foods.

¢) Pharmacopoeial Specifications for dietary supplements and nutraceuticals.

References:

Duetetics by Sn Lakshru
Role of dietary fibres.and neutraceuticals in preventing diseases by K.T Agusti and
P.Fazal: BSPunbhcation.

3. Advanced Nutritional Therapies by Cooper. KA. (1996).

4. The Food Pharmacy by Jean Carper, Simon & Schuster, UK Lud., (1988).

5. Prescription for Nutritional Healing by James F.Balch and Phyllis A Balch 2™ Edn.,
Avery Publishing Group, NY (1997).

6. G. Gabson and C.owilhams Editors 20N Functional foods Woodhead Publ.Co.London.

7. Goldberg, . Functional Foods. 1994, Chapman and Hall, New York.

8. Labuza, T.P. 2000 Functional Foods and Dietary Supplements: Safety, Good
Manufacturing Practice (GMPs) and Shelf Life Testing in Essentials of Functional
Foods M.K. Sachmidl and T.P. Labuza eds. Aspen Press.

9. Handbook of Nutraceuticals and Functional Foods, Third Edition (Modern Nutrition)

10. Shals, ME, Olson, JA, Shike, M. 1994 Madern Nutrition in Health and Disease. Eighth
editon. Lea and Febwger
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Semester VIII - Elective course on Pharmaceutical Product Development
No of Hours: 3 Tutorial:1 Credit points:4

Unit-1 10 Hours
Introduction to pharmaceutical product development, objectives, regulanons related to
preformulation, formulation development, stability assessment, manufacturing and
guality control testing of different types of dosage forms

Unit-11 10 Hours
An advanced study of Pharmaceutical Excipients in pharmaceutical product development
with a special reference to the following categones

L Solvents and solubihizers

I. Cyclodextrins and thewr applications

1. MNon - ionic surfactants and their applications
v, Polvethylene glveols and sorbatols

V. Suspending and emulsifying agenis

VL Serm sohd excipents

Unit-11
An adv

10 Hours

ed study of Pharmaceutical Excipients in pharmaceutical prixduct development
-ial reference to the following categories
Tablet and capsule excipents

1. Coat materials
v, Excipients in parenteral and-aerosols products
V. Excipients for formulation of NDDS

Selection and application of excipients in pharmaceutical formulations with specific
industrial applications

Unit-1V 0% Hours
Optimization technigues in pharmaceutical product development A study of various
optimization techniques for pharmaceutical product development with specific
examples. Optimization by factorial designs and their applications. A study of QbD and its
apphcation in pharmaceutical product development.

Umit-¥% 07 Hours

Selection and quality control testing of packaging matenials for pharmaceutical product
development- regulatory considerations.
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Recommended Books (Latest editions)

Pharmaceutical Statistics Practical and Clinical Applications byStanford Bolton,

CharlesBon; Marcel Dekker Inc.

Encyclopedia of Pharmaceutical Technology, edited by James swarbrick, Third

Edition, Informa Healtheare publishers.

Pharmaceunical Dosage Forms, Tablets, Volume I1, edited by Herbert A. Lieberman

andLeon Lachman; Marcel Dekker, Inc.

The Theory and Practice of Industrial Pharmacy, Fourth Edition, edited by Roop

kKhar, 5 P Vyas, Farhan ] Ahmad, Gaurav K Jan; CBS Publishers and Dhstributors

Pvi.Lud. 2013.

Martin's Physical Pharmacy and Pharmaceutical Sciences, Fifth Edition, edited by
Patnick J. Sinko, BI Publications Pvit. Lid.

Targeted and Controlled Drug Delivery, Novel Carmer Systems by 5. P. Vyas and

R. K.Khar, CBS Publishers and Distributors Pvt. Ltd, First Edition 2012,

Pharmaceutical Dosage Forms and Drug Delivery Systems, Loyd V. Allen Jr.,

Micholas B.Popovich, Howard C. Ansel, 9th Ed. 40

Aglion’s Pharmaceutics — The Design and Manufacture of Medidines, Michael E.

Aylton,3rd Ed.

ington — The Science and Practice of Pharmacy, 20th Ed.

aceutical Dosage Forms — Tablets Vol | to 3, A. Liberman|, Leon Lachman

oseph B. Schwartz

. Pharmaceutical Dosage Forms — Dhspersé Svstems Vol | 1o 3, H A, Liberman,

Martin, M.R and Galbert 5. Banker.

. Pharmaceutical Dosage Forms — Parenteral Medication Vol 1 & 2, Kenneth E. Avis

andH.A. Libermani.

. Advanced Review Articles related to the topics.
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