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CHAPTER- I: REGULATIONS

1. Short Title and Commencement

Theseregulationsshall be cdled as fiThe Revised Regulationsfor the B. Pharm. Degree
Program (CBCS)of the Pharmacy Council of India, New Delhio. They shall comeinto
effect from the Academic Yea 2016-17. The raulations framed are sulped to
modficaions fomtime to time by Pharmacy Council of India.

2. Minimum qualification for admission

2.1First year B. Pharm:

Candidate shall have passed 10+2 examination condwcted by the respetive
stak/central government authoritiesreagnized as equivalent to 10+2 examination
by the Assaciation of Indian Universities (AlU) with English as one of the
subpds and Physics, Chemistry, Mathematics (P.C.M) and or Biology (PC.B /
P.C.M.B.) as optional subjects individually. Any otherqualifi cation approved by
the Phamacy Courtil of Indiaas ealivalent to any of the aboveexaminations.

2.2. B.Pharm lateral entry (to third semester):
A passin D. Pharm. coursefrom an ingitution approved by the Pharmacy Courcil
of India unar section 120of the Pharmacy Act.

3. Duration of the program
The courseof study for B.Pharm shall extend over a period of eight semesers (four
acalemic years) and six semestrs (three academic years) for lateral entry studentsThe
curricula and syllabi for the program shdl be pescribed from timeto time by Pharmacy
Courril of India,New Delhi.

4. Medium of instruction and examinations
Medium of instration and examination stall bein English.

5. Working daysin each semester

Eadh semestershall consistof not lessthan100working days. The odd semesers shallbe
conducted from the morth of June/July to Novembea/December and the even semesers
shall becondwctedfrom December/January to May/Junein every caendar yea.

6. Attendance and progress

A candidate is required to put in at least 80% attendance in individual courses
consicering theay and pradicd separately. The candidateshall compete the prescribed
coursesatiskctorily to beeligible to appear for the respective examinations.




7. Program/Cour se credit structure

As per the philosophy of Credit Based Semeser System, cetain quantum of academic
work viz. theay classes,tutorial hours,pradicd classs, etc. are measured in terms of
credits. On satisfactory competion of the courses, a candidateearns credits. The amount
of credit assocated with a courseis dependent upon the numberof hoursof instruction
per week in that course. Similarly, the credit associated with any of the otheracalemic,
co/extra-curricular adivities is dependent upon the quantum of work expeded to be put
in for each of theseadivities perweek.

7.1. Qedit assigiment

7.1.1. Theory and Laboratory courses

Courses are broadly classified as Theory and Precticd. Theory courses consist of
lecture (L) and /or tutoria (T) hours,and Pradical (P) courses consistof hours
spentin the labaratory. Credits (C) for a course is dependent on the number of
hoursof instruction per week in that course, and is obtaired by usinga multiplier
of one(1) for lecture and tutorial hours,and a multiplier of half (1/2) for pradicd
(laboratory) hours. Thus, for example, a theay coursehaving three lectures and
one tdorial per week throughout the £meger carries acredit of 4. Similarly, a
pradicd having four laboratory hours per week throughout semeser carries a
credit of 2.

7.2.Minimum credit requir ements

The minimum credit points required for award of a B. Pharm. degree is 208.
These credits are divided into Theory courses, Tutorials, Practicd, Practice
School and Projedover theduration of eight semesta's. The credits are didributed
semeser-wise as shownin Table IX. Courses generdly progress in sequences,
building compeegncies and their posiioning indicates certain acalemic matuity
on the @t of the learners. Learners are expeded to follow the smesterwise
schedule ofcourses given in the syllabus.

The laterd entry students shall get 52 credit points transferred from their D.
Pharm program. Such studentsshall take up additional remedal courses of
60 C anomication Skill s Theory and Practicd) and 6 C o rtep Applications in
Pharmacy0 (Theory and Practicd) equivalent to 3 and 4 credit points respectively,
a total of 7 credit points to attain 59 credit points, the maximum of | and Il
semestrs.

8. Academic work
A regular record of attendance bothin Theory and Practicd shall be mantaired by the
teaching stef of respedive courses.




9. Courseof study

The courseof study for B. Pharm shall include Semeser Wise Theory & Practical as
givenin Tablei | to VIII. The numberof hoursto be devotedto each theay, tutorial and
pradicd coursein any semesgr shell not be essthan that shown in @le’ |to VIII.

Table-I: Courseof study for semester |

Coursecode Name of the cour se No. of Tgto Cn.adlt
hours rial points
BPLOLT Human Anatomy and Physiology Ii 3 1 4
Theory
BP102T Pharmacautical Analysis| i Theory 3 1 4
BP103T Pharmaceautics | i Theory 3 1 4
BP104T Pharmacautical Inorganic Chemistry i 3 1 4
Theory
BP10O5ST Communication skilsi Theory * 2 - 2
BP1OGRBT | RemedialBiology/ 5 ) 5
BP1OGRMT | Remedal Mathematicsi Theory*
BPLO7P Humf';\n Anatomy and Physiology i 4 ) 5
Practicd
BP108P Pharmacautical Anaysis| 1 Pradicd 4 - 2
BP109P Pharmaceutics | 1 Pradical 4 - 2
BP110P Pharr_naceutical Inorganic Chemistry i 4 i >
Practicd
BP111P Conmmunication skilsi Practicd* 2 - 1
BP112RBP | Remedal Biology 1 Practicd* 2 - 1
Total | 32/34/36" | 4 | 27/129/30°

*Applicable ONLY for the students who have studied Mathematics/ Physics / Chemistry at HSC and
appearing for Remedial Biology (RB)course.

*Applicable ONLY for the students who have studied Physics/ Chemistry / Botany / Zoology at HSC and
appealing for Remedial M athematics (RM)course.

* Non University Examination (NUE)




Table-Il: Courseof study for seamester I

Course
Code

Name of the course

No. of
hours

Tutorial

Credit
points

BP201T

Human Anatomy and Physiology Il i Theory

3

4

BP202T

Pharmaceautical Organic Chemistry | T Theory

BP203T

Biochemistry T Theory

BP204T

Pathophysiology i Theory

PR e

BP205T

Compuer Applicaions inPharmacy i Theory *

BP206T

Environnmental ssiencesi Theory *

BP207P

Human Anatomy and Physiology Il i Practicd

BP208P

Pharmacautical Organic Chemistry Ii Practicd

BP209P

Biochemistry 1 Practicd

BP210P

Compuer Applicaions inPharmacy i Practicd*
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Total

w
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*Non University Examination (NUE)

Table-lll: Course of study for semester Il

Course
code

Name of the course

No. of
hours

Tutorial

Credit
points

BP301T

Pharmaceautical Organic Chemistry Il i Theory

3

4

BP302T

Physical Pharmaceutics | 1 Theory

BP303T

Pharmaceutical Microbiology i Theory

BP304T

Pharmacautical Engineeringi Theory

B R e

BP305P

Pharmacautical Organic Chemistry Il T Pradicd

BP306P

Physical Pharmaceutics | i Practicd

BP307P

Pharmaceutical Microbiology i Practicd

BP 308P

Pharmacautical Engineering 1 Practical
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Total




Table-IV: Courseof study for semester IV

Course Name of the course No. of Tutorial Cr?dlt

code hours points
BP401T | Pharmaceautical Organic Chemistry [T Theory 3 1 4
BP402T | Medicinal Chemistry | T Theory 3 1 4
BPA403T | Physical Pharmaceutics Il i Theory 3 1 4
BP404T | Pharmaawmlogy | i Theory 3 1 4
BP405T | Pharmaaognosy and Phytochemistry I Theory 3 1 4
BP406P | Medicinal Chemistry | T Practicd 4 - 2
BP407P | Physical Pharmaceutics Il 7 Pradicd 4 2
BP408P | Pharmamlogy | i Practica 4 - 2
BP409P | Pharmaaognosy and Phytochemistry | 1 Practical 4 - 2
Total | 31 5 28

Table-V: Courseof study for semester V

Course Name of the cour se No. of Tutorial Cr?dlt

code hours points
BP501T | Medicinal Chemistry Il 7 Theory 3 1 4
BP502T | IndustrialPharmacyli Theory 3 1 4
BP503T | Pharmaawlogy Il T Theory 3 1 4
BP504T | Pharmaaognosy and Phytochemistry 11T Theory 3 1 4
BP505T | Pharmacautical Jurisprudence i Theory 3 1 4
BP506P | IndustrialPharmacyl i Practicd 4 - 2
BP507P | Pharmaoology Il T Pradicd 4 - 2
BP508P | Pharmaaognosy and Phytochemistry 11 4 - 2

Practicd

Total | 27 5 26




Table-VI. Courseof study for semester VI

Course Name of the cour se No. of Tutorial Cr?dlt

code hours points
BP601T | Medicinal Chemistry 111 T Theory 3 1 4
BP602T | Pharmaalogy Il T Theory 3 1 4
BP603T | Herba Drug Technology i Theory 3 1 4
BP60AT Biophamaceutics andPharmackineticsi 3 1 4

Theory
BP605T | Pharmacautical Biotechnology i Theory 3 1 4
BP606T | Quality Assuancei Theory 3 1 4
BP607P | Medicinal chemistry 111 T Practicd 4 - 2
BP608P | Pharmaalogy |11 T Practical 4 - 2
BP609P | Herbal Drug Tedhnology 1 Practical 4 - 2
Total | 30 6 30
Table-VII: Courseof study for semester VI

Course Name of the cour se No. of Tutorial Cr§d|t

code hours points
BP701T | Instrurrental Methods ofAnalysis T Theory 3 1 4
BP702T | Industral Pharmacyll i Theory 3 1 4
BP703T | Pharmacy Practicei Theory 3 1 4
BP704T | Novel Drug Delivery Systemi Theory 3 1 4
BP705P | Instrunental Methods ofAnalysis i Practicd 4 - 2
BP706PS | Practice Schod* 12 6
Total | 28 5 24

* Non University Examination (NUE)




Table-VIII:

Courseof study for semester VI

Course Name of the cour se No. of Tutorial Cr?dlt
code hours points
BPBO1T | Biostatistics andReseach Methoddogy 3 1 4
BP802T | Social and Preventive Pharmacy 3 1 4
BPB0O3ET | Pharma Marketing Management
BPBO4ET | Pharmacautical Regulatary Science
BPBO5ET | Pharmaaovigilance
Quality Control andStandardization of
BPBOGET Herbals 3+3= 1+9=2 4+4=
BPBO7ET | Compuer Aided Drug Design 6 8
BPBOBET | Cell and Moleaular Biology
BPBO9ET | CosmeticScience
BPB10ET | Experimental Pharmaalogy
BPB11ET | Advanced Instrumerdtion Techniques
BP812ET | Dietary Supplements ardutraceuticals
BP813PW | Projed Work 12 - 6
Total 24 4 22

Table-1X: Samester wisecredits distribution

Semester Credit Points
| 27/29°/30"
I 29
11 26
v 28
\% 26
VI 26
Vi 24
VIl 22
Extraaurricular/ Co curricular activities 01*
Total credit points for the program 209/211%212"

* The credit points assigned for extracurricular and or co-curricular activities shall be given by the
Principals of the collegesand the same shall be submitted to the University. The criteria to acquire this
credit point shall be defined by the coll egesfrom time to time.

*Applicable ONLY for the students studied Physics/ Chemistry / Botany / Zoology at HSC and appearing
for Remedial Mathematics course.

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




10. Program Committee

1. TheB. Pharm. program shall have a Program Committee consttutedby the Head
of the insttution in consltation with dl the Heads of thedepartments.

2. Thecompostion of theProgram Committeeshall beas follows:

A senior teacher shall be the Chirperson; One Teater from ead department
handling B.Pharm courses; and four studentrepresentativesof the pogram (one
from each academic year), nominaed by the Head of theinstitution.

3. Duties othe Pogram Committee:

Periodicdly reviewing the progressof the classes.

Discusgng the problems concerning curriculum, syllabus and the conduct of
classs.

Discusgng with the courseteaders on the nature and scopeof assessmerfor
the courseand the sme shall be annourced to the students at thedginning of
respective semesers.

Communicating its recommendation to the Head of the institution on
acalemic mattes.

The Program Committee shall meet at least thrice in a semeser preferably at
the end of eat Sessondlexam (Internal Assessment)and before the end
semeser exam.

11. Examinations/Assssents
Theschemefor internal assessmerdand end mester examinations isgivenin Table1 X.

11.1. Bnd semester examinations

The End Semester Examinationsfor ead theory and pradical coursethrough semegers |
to VIl shallbecondwcted by the university except for the subpds with aserix symbol (*)
in table | and Il for which examinations shall be condwcted by the suljed experts at
collegelevel and te marks/grades shall be submntid totheuniversity.




Tables-X: Schemesfor internal assessnents and end semester examinations senester wise

Semester |
Internal Assessment End Semester Exams
Course Name of the course Continuous Sessonal Exams Total
code i Marks
Mode Marks Duration Total Marks Duration
ppio1T | HumanAnatomy and 10 15 1 Hr 25 75 3 Hrs 100
Physiology IT Theory
BP102T -Fr)ﬂi, Tya"e“t'ca' Analysis| | 10 15 1 Hr 25 75 3 Hrs 100
BP103T Pharmaceutics| i Theory 10 15 1Hr 25 75 3 Hrs 100
Pharmaceutical Inorganic
BP104T | oo aryi Theory 10 15 1 Hr 25 75 3 Hrs 100
Bp105T | Sommunicationskillsi 5 10 1 Hr 15 35 1.5Hrs 50
Theory *
BP106RBT | Remedial Biology/
BP106RMT | Mathematicsi Theory* 5 10 1 Hr 15 35 1.5Hrs 50
Human Anatomy and
BP107P Physiology i Practical 5 10 4 Hrs 15 35 4 Hrs 50
Bpiogp | Pharmaceutical Analysis|i 5 10 4 Hrs 15 35 4 Hrs 50
Practical
BP109P Pharmaceutics! i Practical 5 10 4 Hrs 15 35 4 Hrs 50
Pharmaceutical Inorganic
BPLIOP | o aryi Practical 5 10 4 Hrs 15 35 4 Hrs 50
ppr11p | Communicationskillsi 5 5 2 Hrs 10 15 2 Hrs 25
Practical*
Bp112RBp | Remedial Biology i 5 5 2 Hrs 10 15 2 Hrs 25
Practical*
Total | 70/75%80%7 | 115125%1307 | 23/24%26° | 185200%210" 490/525%/ 315/33% 675725"
Hrs 540* 35'Hrs 750

*Applicable ONLY for the students studied Mathematics/ Physics/ Chemistry at HSCand appearing for Remedial Biology (RB)course.

*Applicable ONLY for the students studied Physics/ Chemistry / Botany / Zoology at HSC and appearing for Remedial Mathematics(RM)course.

* Non University Examination (NUE)
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Semester

I nternal Assesment

End Semester Exams

Course - - Total
code Name of the cour se Continuous Sessonal Exam_s Total Marks | Duration | Marks
Mode Marks | Duration
Physiol
BP2oLT | UMen Anatomy and Physiology 10 15 1 Hr 25 75 3 Hrs 100
II'T Theory
Pharmacautical Organic
BP202T Chemistry | T Theory 10 15 1Hr 25 75 3 Hrs 100
BP203T | Biochemistry i Theory 10 15 1Hr 25 75 3 Hrs 100
BP204T | Pathophysiology i Theory 10 15 1Hr 25 75 3 Hrs 100
ApDlical .
Bp2osT | COMPUEr Applications in 10 15 1 Hr 25 50 2 Hrs 75
Pharmacy 1 Theory*
BP206T | Environmental ciences’i Theory* 10 15 1 Hr 25 50 2 Hrs 75
Bp207p | Human Anatomy and Physiology 5 10 4 Hrs 15 35 4 Hrs 50
Il T Practical
Pharmaceutical Organic
BP208P Chemistry Ii Practicd 5 10 4 Hrs 15 35 4 Hrs 50
BP209P | Biochemistry T Practicd 5 10 4 Hrs 15 35 4 Hrs 50
Compuer Applications in
BP210P Pharmacy i Practica* 5 5 2 Hrs 10 15 2 Hrs 25
Total 80 125 20 Hrs 205 520 30 Hrs 725

* Thesubpd experts at college level shall condwct examinations
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Semester I

I nter nal Assesment

End Semester Exams

Course . - Total
code Name of the course Continuous Sessonal Exam.s Total Marks | Duration | Marks
Mode Marks | Duration
Pharmacautical Organic
BP301T Chemistry Il i Theory 10 15 1Hr 25 75 3 Hrs 100
BP302T | PhysicalPharmaceuticsl T Theory 10 15 1 Hr 25 75 3 Hrs 100
Bh 8 Mi ol —
BP303T | armaceitical Microbiology i 10 15 1 Hr 25 75 3 Hrs 100
Theory
Bh A Engi —
BP304T | larmaceitical Engineering | 10 15 1 Hr 25 75 3 Hrs 100
Theory
Pharmacautical Organic
BP305P Chemistry I i Pradica 5 10 4 Hr 15 35 4 Hrs 50
BP30ep | Physical Pharmaceutics| 1 5 10 4 Hr 15 35 4 Hrs 50
Practicd
BP307P Pharmacejtlcal Microbiology i 5 10 4 Hr 15 35 4 Hrs 50
Practicd
Pharmacautica Engineering i
BP308P nacei gineering | 5 10 4 Hr 15 35 4 Hrs 50
Practicd
Total 60 100 20 160 440 28Hrs 600
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Semester IV
I nter nal Assesment End Semester Exams
Course Name of the course Continuous Sessonal Exams Total
code : Total Marks | Duration | Marks
Mode Marks | Duration
Pharmaceutical Organic
BP401T Chemistry 1117 Theory 10 15 1Hr 25 75 3 Hrs 100
BP402T | Medicinal Chemistry | i Theory 10 15 1 Hr 25 75 3 Hrs 100
BpaoaT | Physical Prarmaceutics I1 i 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP404T | Pharmalogy | T Theory 10 15 1 Hr 25 75 3 Hrs 100
BP405T | Pharmacognosy | i Theory 10 15 1Hr 25 75 3 Hrs 100
BP406P | Medicinal Chemistry | T Practicd 5 10 4 Hr 15 35 4 Hrs 50
BP4o7p | Physical Pharmaceutics i i 5 10 4 Hrs 15 35 4 Hrs 50
Practicd
BP408P | Pharmamlogy | i Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP409P | Pharmaaognosy | i Practica 5 10 4 Hrs 15 35 4 Hrs 50
Total 70 115 21 Hrs 185 515 31 Hrs 700
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Semester V

Course . Inter nal_ Assesment End Semester Exams Total
code Name of the course Continuous Sessonal Exam.s Total Marks | Duration | Marks
Mode Marks | Duration
BP501T | Medicinal Chemistry Il T Theory 10 15 1 Hr 25 75 3 Hrs 100
BP502T | IndustrialPharmacyli Theory 10 15 1 Hr 25 75 3 Hrs 100
BP503T | Pharmaoology Il i Theory 10 15 1 Hr 25 75 3 Hrs 100
BP504T | Pharmaacognosy Il T Theory 10 15 1 Hr 25 75 3 Hrs 100
BPsosT | namacaitical Jurisprucence | 10 15 1 Hr 25 75 3Hs | 100
Theory
BP506P | Industral Pharmacyli Practicd 5 10 4 Hr 15 35 4 Hrs 50
BP507P | Pharmaawlogy Il T Pradicd 5 10 4 Hr 15 35 4 Hrs 50
BP508P | Pharmaaognosy Il i Practicd 5 10 4 Hr 15 35 4 Hrs 50
Total 65 105 17 Hr 170 480 27 Hrs 650

14




Semester VI

I nter nal Assesment

End Semester Exams

Course . - Total
code Name of the course Continuous Sessonal Exams Total Marks | Duration | Marks
Mode Marks | Duration
BP601T | Medicinal Chemistry Il T Theory 10 15 1 Hr 25 75 3 Hrs 100
BP602T | Pharmaawlogy 111 i Theory 10 15 1 Hr 25 75 3 Hrs 100
BPso3T | orPa Drug Tednology | 10 15 1 Hr 25 75 3 Hrs 100
Theory
Biophamaceutics and
BP604T S 10 15 1Hr 25 75 3 Hrs 100
Pharmaaookineticsi Theory
BPe0s5T | narmacaitica Biotednologyl 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP606T | Quality Assuancel Theory 10 15 1 Hr 25 75 3 Hrs 100
gpeo7p | Medicinal chemisty [11 i 5 10 4 Hrs 15 35 4 Hrs 50
Practicd
BP608P | Pharmaalogy |11 T Practical 5 10 4 Hrs 15 35 4 Hrs 50
Bpeogp | Herba Drug Tednology | 5 10 4 Hrs 15 35 4 Hrs 50
Practicd
Total 75 120 18 Hrs 195 555 30 Hrs 750
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Semester VI

End Semester
I nternal Assesment
Course Exams Total
Name of the course - .
code Continuous Sesgonal Exams Total Marks | Duration Marks
Mode Marks | Duration
gpro1T | IMStrunental Methods ofnalysis 10 15 1 Hr 25 75 3Hs | 100
I Theory
BP702T | IndustrialPharmacy i Theory 10 15 1 Hr 25 75 3 Hrs 100
BP703T | Pharmacy Practicei Theory 10 15 1 Hr 25 75 3 Hrs 100
BP704T | Novel Drug Delivery Systemi 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP705 P _I.nstrur.rental Methods ofAnalysis 5 10 4 Hrs 15 35 4 Hrs 50
I Practicd
BP706 PS | Practice School* 25 - - 25 125 5 Hrs 150
Total 70 70 8Hrs 140 460 21 Hrs 600

* Thesubpd experts at college level shall condwct examinations
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Semester VIII

Course
code

Name of the course

I nter nal Assesment

End Semester Exams

Continuous
Mode

Sesdonal Exams

Marks

Duration

Total

Marks

Duration

Total
Marks

BP8O1T

Biostatistics andReseach
Methodolay i Theory

10

15

1Hr

25

75

3 Hrs

100

BP8O2T

Social and Preventive Pharmacy
T Theory

10

15

1Hr

25

75

3 Hrs

100

BPBO3ET

Pharmaceutical Marketing i
Theory

BPBO4ET

Pharmacautical Regulatary
Sciencel Theory

BPBOSET

Pharmaaovigilancei Theory

BPBOGET

Quality Control and
Stanchrdization of Herbals i
Theory

BPSBO7ET

Compuer AidedDrug Design i
Theory

BPSBOBET

Cdl and Moleaular Biology i
Theory

BPSBOSET

CosmeticSciencei Theory

BP810ET

Experimental Pharmaology i
Theory

BPS11ET

Advanced Instrumendtion
Tedniquesi Theory

10 +10
=20

15+15=
30

1+1=
2 Hrs

25+25=

50

75 +75
=150

3+3=6
Hrs

100 +
100 =
200

BP812PW

Projea Work

150

4 Hrs

150

Total |

40

60 |

4 Hrs

100

450

16 Hrs |

550

17
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11.2. Internal assessment: Continuous mode
The marks alocated for Coninuous mode of Interna Assessment shal be
awarded as per theschemegiven below.

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

Theory
Criteria Maximum
Marks
Attendance (Refer Table i XI1) 4 2
Academic adivities (Average of any 3 adivities e.g. quiz, assgnment, 15
open book test, #ld work, groupdiscussiorand seminar) '
Studenti Teader interaction 3 15
Total 10 5
Practical
Attendance (Refer Table i XI1) 2
Based onPradicd Records,Regular viva voce, etc. 3
Total 5
Table- XII: Guiddinesfor the allotment of marksfor attendance
Per centage of Attendance Theory Practical
9571 100 4 2
907 94 3 1.5
8571 89 2 1
807 84 1 0.5
Lessthan 80 0 0

11.21. Sessonal Exams
Two Sesgonal exams shall be condwcted for each theay / pradical course as per the
schedule fixed by the college(s). The scheme of question paper for theay and pradicd
Sesgona examinationsis given below. The average marks of two Sessonal exams shall
becompued for interna assessmerds perthe requirementsgiven intablesi X.

Sessonal exam shallbe conduwcted for 30 marks for theay and shall be computed
for 15 maks. Similarly Sessonal exam for pradicd shallbe condicted for 40 marks and
shall becompued for 10 marks.

Question paper pattern for theory Sessonal examinations

For subjects having University examination
I. Multiple Choce Questions (MCQSs)

(Answer al theguestions) = 10x1 =10

|. Long Answers (Answer 1 aut of 2) = 1x10=10

[1. Short Answers (Answer 2 aut of 3) = 2x5 =10
Total = 30 maks
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For subjects having Non Univer sity Examination

|. Long Answers (Answer 1 aut of 2) = 1x10=10
[1. Short Answers (Answer 4 out of 6) = 4x5 =20
Total = 30 maks

Question paper pattern for practical sessioal examinations

|. Synopsis = 10
[1. Experiments = 25
[11. Viva voce = 05
Tota = 40 maks

12.Promotion and award of grades

A student shall be dedared PASSand €ligible for getting gradein a course of
B.Pharm.program if he/sheseaures at least 50% marks in that particular course includig
internal asessment.For example, to be ddared as PASS and to getgrade, the student las
to seaure a minimum of 50 marks for the total of 100 including continuous mode of
assessmenénd end semestr theay examination and has to seaure a minimum of 25
maks for the total 50 including irternal assessment and end semester pradicd
examination.

13. Cary forward of marks

In case a studentéils to seaure the minimum 50% in any Theory or Practicd courseas
speified in 12,thenhe/she shalregpea for the end semeser examinationof thatcourse.
However his’her maks of the Internal Assessnentshallbecaried overand he/sheshallbe
entitled for grade obtaired by him/heron passng.

14. Improvement of inter nal assessment

A studentshallhave the oppatunity to improvehigher performance only orncein the
Sessonal exam compment of the internal assessmentThe e-conduct of the Sessonal
exam shall be competed before the commencement of next end semestr theay
examinations.

15. Re-examination of end sanester examinations

Reexamination ofend semeser examinationshell be conducted as per the schedule given
in table X111. The exad dates ofexaminations shalbenotfied fromtimeto time.
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Table-Xlll: Tenta tive schedule of end samester examinations

Semester For Regular Candidates For Failed Candidates
[, 111, Vand VI November/ Decamber May / June
I, 1V, VI and VI May / June November/ Decenmber

Question paper pattern for end semester theory examinations

For 75 marks paper
I. Multiple Choce Questions(MCQs)

(Answer al the gestions) = 20x1 =20

I. Long Answers (Answer 2 out of 3) = 2x10 =20

[1. Short Answers (Answer 7 out of 9) = 7x5 =35
Total = 75 maks

For 50 marks paper
|. Long Answers (Answer 2 aut of 3)

= 2x10 =20
[1. Short Answers (Answer 6 out of 8) = 6x5 =30
Total = 50 maks

For 35 marks paper

I. Long Answers (Answer 1 out of 2) = 1x10 =10
[1. Short Answers (Answer 5 out of 7)

= 5x5 =25
Total = 35 maks
Question paper pattern for end seamester practical examinations
|. Synopsis = 5
[1. Experiments = 25
[11. Viva voce = 5
Total = 35 maks
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16. Academic Progresson:
No student shall be admitted to any examination unlesshe/shefulfills the norms givenin
6. Academic progresson rules ae applicable as fdlows:

A studentshallbedligible to carry forward al thecourses of I, Il and |1l semestestill the
IV semeser examinations. However, he/sheshall not be eligible to attend the courses of
V semeser until all thecourses ofl and Il samesta's ae sucessfuly completed.

A studentshall be éigible to carry forward all the courses of 111, IV and V semesgrstill
the VI semestr examinations. However, he/sheshall not be eligible to attend the courses
of VII semeser untl all the courses of I, I, 1ll and IV semesers are sucessfuly
competed.

A studentshallbe éligible to carry forward al the courses of V, VI and VIl semeserstill
the VIII semeser examinations. However, he/she shall not be eligible to get the course
competion cetificate until all the courses of I, II, IIl, 1V, V and VI semes#rs are
suaessfuly competed.

A stucent shall bedligible to get his/ler CGPA yon siecessfulcompetion of the courses
of I to VIII semesers within the stipulagd time period as perthe rorms sgcified in 26.

A lateral entry studentshall be eligible to cary forward al the courses of 111, IV and V
semesers till the VI semeser examinations. However, he/she shall not be €eligible to
attend the courses of VII semester untl all the courses of Il and IV semesgrs are
suaessfuly competed.

A lateral entry student shall be eligible to carry forward al the courses of V, VI and VI
semeserstill the VIII semeser examinations. However, he/sheshallnot be eligible to get
the coursecompetion certifi cae untl al the courses of IlI, IV, V and VI semesers are
sucessfuly competed.

A latera entry studentshall be eligible to get hisher CGPA upon suaessful competion
of the courses of 111 to VIII semesers within the stipulaied time period as per the norms
speified in 26.

Any studentwho hasgiven more than 4 chances for succesful competion of | / Ill
semeser courses and more than3 chances for successful competion of 1l / IV semeger
courses shal be permitted to attend V / VII semeser classes ONLY during the
subsegant academic year as the case may be. In simpler terms there shal NOT be any
ODD BATCH for any semestr.
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Note: Grade ABshould be consicered as failed and treded as one heal for deading
acalemic progresson. Such rules are aso applicable for those studds who fal to
register for examination(s)of any course in any semestr.

17.Grading of performances

17.1. Letter grades and grade points allocaions:

Based on the performances, eat studentshall be awarded a final letter grade at the end
of the semeser for ead cour.The leter grades and their correspondinggrade points are
given in TableT XII.

Table1 XllI: Letter grades and grade points equivalent to
Per centage of marks and performances

Mzerr;senci?;r?; q L etter Grade Grade Point Perfor mance
90.00i 100 O 10 Outsnding
80.00i1 89.99 A 9 Excdlent
70.001 79.99 B 8 Good
60.001 69.99 C 7 Far
50.001 59.99 D 6 Average
Lessthan 50 F 0 Fal

Absent AB 0 Fall

A learner who remainsabsentfor any end semeger examination shallbe assgned a letter
grade of ABand a correspondinggrade point of zero. He/sheshouldreappea for the said
evaluation'examinationin duecours.

18. The Semester grade point average(SGPA)

The performance of a studentin a semeser is indicaed by a numbercalled 6 S ester
Grade Point Averaged (SGPA). The SGPA is the weighted average of the grade points

obtairedin all the courses by the studentduring the semeser. For example, if a student
takes five courses(Theory/Practical) in a semeser with credits C1, C2, C3, C4 and C5
andthes t u d granle poirtsin thesecourses are G1,G2, G3, G4 and G5, respectively,

and then sPAsae@not sé6 SG

C1G1+ CoGy + C3G3+ CuGa+ CsGs
e N — S —
Ci1+Co+ C3+ Cy+Cs

The SGPA is cdculated to two decimal points.it shouldbe notedtha, the SGPA for any
semeser shal take irto consiceration the F and ABSgrade awarded in that semeser. For
example if alearner has a F or ABS gradein course4, theSGPA shallthen be compued
as:

23




C1G1+ GGy + C3G3+ C4* ZERO + CsGs
=) T — S
Ci1+GCo+ Ca+ Cyt+ Cs

19. Cumulative Grade Point Average(CGPA)

The CGPAIs cdculated with the SGPA of al the VIII semesgrs to two dedmal points
and is indicated in final grade report cardffinal transaipt showng thegrades of al VI
semestrs and their courses. The CGPA shall reflea the failed statsin case of F
grade(s),till the cours(s) is/are passed.When the course(s)is/are passalby obtaininga
pass grade on subsegent examination(s)theCGPA shall only refled the new grade and
notthefail grades eaned ealier.The CGPA iscdculated as:

CiS1+ G5 + CsS3+ CaSut CsSst CeSet CrSrt CsSg

CGPA= - Bt e EE
Ci1+ Co + Cz+ Cyt Cs+ Cgt+ Co+ Cg
where Cy, C,, Cs¢ . Is thetotal numberof credits for semeser LI, é and S1,S,, Sse is
the SGPA of senesterl,ll,Ill, é .

20. Dedaration of class

Theclass shll beawarded on the bsisof CGPAas follows:
First Class with Disinction = CGPA d. 7.50and above
First Class = CGPA 0f6.00 to 7.49
Semnd Class = CGPA 0f5.00 to 5.99

21.Project work

All the studentsshall undertake a projectunderthe supevision of a teacher and sulmit a
report. The area of the project shall diectly relate any oneof the elective subged opted by
the studentin semesgr VIII. The project shallbe caried outin group not exceealing 5in
numbe. The project report shal be submitedin triplicate (typed & bound copy not less
than 25 pges).

Theinterna and external examiner appoirted by the University shall evaluate the projed
at the time of the Practical examinations of other semeser(s). Studentsshall be evaluated
in groups for four hous (i.e., about half an hour for a group of five students).The
projects shall beevauated as perthe criteria given below.
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Evaluation of Dissertation Book:

Objedive(s) of thework done 15 Marks
Methodolay adopted 20 Maks
Results andDiscussons 20 Maks
Corclusionsand Outomes 20 Marks

Total 75Marks

Evaluation of Presentation:

Presentation ofwork 25 Maks
Communication skils 20 Maks
Question and answer skills 30 Maks

Total 75Marks

Explanation: The 75marks assgned to the dissertation book shall be same for al the
studentsin a group. Havever, the 75 maks assgned for presentation shall be awarded
based on the prformance of individual studentsin thegiven criteria.

22. Industrial training (Desirable)

Every candidateshall berequired to work for at least 150 hots spead over four weeks in
a Pharmaceuticd Indwstry/Hospital. It includes Production unit, Quality Control
department, Quality Assuance department, Analyticd laboratory, Chemica
mandacturing unit, Pharmaceuticd R&D, Hospital (Clinica Pharmacy), Clinica
Reseach Organization, Community Pharmacy, etc. After the Semesteri VI and before
the commencement of Semeser i VII, and shall submitsatisfadory report of suchwork
and cetifi cate duly signed by the authority of training organization to the head of the
institute.

23. Practice School

In the VII semestr, every candidateshall undergo pradice school for a period of 150
hoursevenly digtributed throughout the semeser. The studem shall opt any one of the
domains fopractice school declared by the program commttee from time to ime.

At the end of the pradice school, every studentshall submita printed report (in triplicate)
on the practice school he/sheattended (not morethan 25 pages). Along with the exams of
semeser VI, the report submited by the studen, knowledge and skills acquired by the
student throgh practice school shall be evaluated by the subpd experts at college
leveland grade point shdl be awarded.
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24. Award of Ranks

Ranks and Medals shall be awarded on the basis of finad CGPA. However, candidats
who fail in one or more courses during the B.Pharm program shall not be eligible for
award of ranks.Moreover, thecandidates shoulchave compgeted theB. Pharm program in
minimum prescribed numbeiof years, (four years) for the award of Ranks.

25. Award of degree
Candidaes who fufill the requirementsmenticned above shall be eligible for award of
degree during the ensuing convocaion.

26. Duration for completion of the program of study

The duration for the completion of the program shall be fixed as double the adual
duration of the program and the studentshave to passwithin the said period, otheawise
they have to get fresh Registration.

27. Re-admission after break of study

Candidatewho seeks re-admisgon to the program after break of study has to get the
approva from the university by paying a condaation fee.

No condorgtion is allowed for the candidatewho has more than 2 yeas of bre& up
period and he/shehas to i|oin the pogram by paying therequired fees.
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BP101T. HUMAN ANATOMY AND PHY SIOLOGY-I (T heory)
45 Haurs

Scope: This subped is designed to impart fundamendl knowledge on the structure and
functions of the various systemsof the human body. It aso helps in understanding both
homeostatic mehanisms. The subgd provides the basic knowledge required to
understand the \arious digiplines ofpharmacy.

Objectives. Uponcompetion ofthis cairrsethe sudent should beble to

1. Explain the grossmorphology, structure and functionsof various organs of the human
body.

2. Describe the various lomeostatianechanisms and theirimbalances.

3. Identify the various isaues andorgans of different systems of huran bady.

4. Perform thevarious experiments related to sgecial sensesand rervoussystem.

5. Appredate coordinated working pattern of different organs ofead system

Course Content:

Unit | 10hours

1 Introduction to human body
Definition and scope of anatomy and physiology, levels of structural
organization and body systems, basic life processes, homeostasisbasic
anatomical terminology.

1 Cédlular level of organization
Structure and functions of cell, transport across cdl membane, cdl
division, cdl juncdions. Genera principles of cdl communication,
intracdlular signaling pathway adivation by extracdlular signa
moleaule, Forms of intracdlular sgnaing: @ Contat-dependent b)
Paracrine ¢) Synaptic d) Endacrine

9 Tissuelevd of organization
Classificaion of tissues,structure, location and functions of epithelial,
muscuér and rervousand conredive tissues.

Unit Il 10hours

1 Integumentary sysem
Structure and functions of skin

9 Skeletal system
Divisions of skdetal system, types of bone, salent features andfunctions
of bores ofaxial and appendicular skeletal system
Organization of skektal musck, physiology of musclecontraction,
neuromusular junction
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1 Joints
Structural andfunctional classificaion, types of joints mowementsand its

articulation

Unit I 10hours

1 Body fluids and blood

1 Body fluids, composition and functions of blood, hemopoeisis,formation of
hemoglobin, anemia, medanisms of coagulation, blood grouping, Rh factors,
transfusion, itssignific ance and disaders ofblood, Reticulo endotleial system.

1 Lymphatic sydem

Lymphatic organs and tissues|ymphatic vessels, lymph circulation and functions of
lymphaticsystem

Unit IV 08 hours

Peripheral nervous sysem:
Classificaion of peripheral nervoussystan: Structureand functions of
sympathetic and parasympathetic rervoussystem.
Origin and functions ofspinal and cranial nerves.
1 Spedal senses
Structure and functions ofeye, ear, noseand tangueand theirdisorcers.

Unit vV 07 hours

9 Cardiovascular sysem
Heat i anatomy of heart, blood crculation, Bood \essels, sucture and functions of

artery, vein andcapillaries,elements of conduction system of teart and heat bed, its
regulationby autonomic nervoussystem, cardiac outpu, cardiac cycle. Regulation of
blood pessure, puls, electrocardiogram and disorers of heart.
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BP107P. HUMAN ANATOMY AND PHY SIOLOGY (Practical)

4 Hour sivee

Practicd physiology is comgdimentay to the theaeticd discussons in
physiology. Practicals alow the verification of physiological processesdiscussed
in theay classes through experiments on living tissue,intad animals or normdl
human leings. This is lelpful for developing an insight onthe subgd.

Study of compaundmicroscpe

Microscopic study of epithelial and conredive tissue
Microscopic study of muscular and nervous tissue
Identification ofaxial bores

a s b Pke

Identification of appendicular bores

Introduction to hemaoytomety.

Enuneration ofwhite Hoodcdl (WBC) count
Enuneration oftotal red blood capuscks (RBC) count
Determination of beedingtime

© ® N O

10. Determination of clotting ime

11.Esimation of emoglobin content

12. Determination ofblood group.

13. Determination of erythrocyte sedinentation ete (ESR).

14. Determination of heart rate and pulserate.
15. Reaording of blood pessure.

Remmmended Books (Latest Editions)

Essatials of Medicd Physiology by K. Sembulingam and P. Sembuingam. Jaypee

. brothes media publishers, New Delhi.

Aretomy and Physiology in Hedth and lliness by Kathleen JW. Wilson, Chucthill

Livingstone New York

. Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins

Co,Rverview,M|1 USA

Text book of Medicd Physiology- Arthur C,Guyton andJohn.E.Hall. Miamisbuig, OH,

U.S.A.

. Principles of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA, U.S.A.
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. Textbook of Human Histology by Inderbir Singh, Jaypee brotheré medcd publishes,
New Ddhi.

. Textbook of Practicd Physiology by C.L. Ghai, Jaypee brotherés medical publishes,
New Delhi.

. Practicd workbook of Human Physiology by K. Srinageswari and Raeev Sharma,
Jaypee lrotherés medca publishes, New Delhi.

Reference Books (Latest Editions)

. Physidogical basis of Medicd Practice-Best and Tailor. Williams & Wilkins Co,
Riverview, Ml USA

. Text bookof Medicd Physiology- Arthur C, Guyton and John.E. Hall. Miamisbuig, OH,
U.S.A.

Human Physiology (vol 1 and 2)by Dr. CC. Chetterrje ,Academic Publisheas Kolkata
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BP102T.PHARMACEUTIC AL ANALYSIS (Theory)

45 Haurs

Scope: This coursededs with the fundamentalsof analyticd chemistry and principlesof

electrochemicd analysis of drugs

Objectives: Uponcomgetion ofthe coursestudent shall besble to

1 understand the pinciples of volumetic and electro chemicd anaysis
caryoutvarious volunetric and electrochemicd titrations

1 develop aralyticd skills

Course Content:
UNIT-I

(a) Phar maceutical analysis- Definition and sope
i) Different techniquesof anaysis
i) Methods ofexpressng concentration
iii) Primary and secondary stanards.

iv) Preparation and standardization of various molar and normal soluions-
Oxalic add, sodiumhydroxide, hydrochloric acid, sodiumthiosulptete,
sulphuic add, paassum pemanganate and ceric ammoniumsulphate

(b)Err ors: Sources of errors, types of errors, methods of minimizing errors,

acairacy, precision and signifi cant figures

(c)Pharmacopoeia, Sources of impurities in medicinal agents,limit tests.

UNIT-II

1 Acid basetitration: Theories ofadd baseindicators, chbssficaion of
add baseitrationsand theory involved intitrations of strog, wed, and
very weak adds and beses, neitralization curves

1 Non agueous titration: Solvents,addimety and alkalimetry titration and
estimation of Sodum berzoate and Eptedrine HCI

UNIT-1I

1 Predpitation titrations: Mohrés method, Volhardés, Modified
VolhardGs, Fgans nethod, estimation of sodiunchloride.

1 Complexometric titration: Classificaion, metl ion indicaors, masking
and demaskng reagents, estimationof Magnesium sulphate, and calcium
gluconate.

1 Gravimetry: Principle and stepsinvolved in gravimetric analysis. Purity
of the predpitate: co-predpitation and post predpitation, Esimation of
barium suphate.

1 Basic Principles,methods and application of diazotisation titration.
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UNIT-IV 08 Haurs

Redox titr ations
(8) Corcepts of xidation andreduction
(b) Types of redox titrations (Pririples andapplications)
Cerimetry, lodimetry, lodometry, Bromatometry, Dichrometry, Titration with
potassiumodate
UNIT-V 07 Hours

91 Electrochemical methods ofanalysis

1 Conductometry- Introduction, Conductivity cdl, Condwctometric
titrations,applicaions.

1 Potentiometry - Electrochemicd cdl, constriction and working
of reference (Standardhydrogen, silver chloride electrode and
cdomel electrode) and indicator electrodes (metal electrodes and
glasselectrode), methodgo determine end point of potentianetric
titration and applicaions.

1 Polarography - Principle, Ilkovic equation, constriction and

working of dropping mercury electrode and rotating platinum
electrode, applicaions
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BP108P. PHARMACEUTICAL AN ALYSIS (Practical)
4 Hours / Week

Limit Test of the following
(1) Chloride

(2) Sulphate

(3) Iron

(4) Arsenic

Preparation and standar dization of
(1) Sodiumhydroxide
(2) Sulphuricadd
(3) Sodiumthiosulfate
(4) Potassiunpermanganate
(5) Ceric ammoniumsuphate

Assay ofthe following compounds alang with Standar dization of Titrant
(1) Ammonium chlaide by acid basditration
(2) Ferrous slphate by Cerimetry
(3) Copyer sulptete by lodometry
(4) Calcium gluconate by compexomety
(5) Hydrogen peroxide byPermanganomety
(6) Sodium benzoate by non-aqueous ttration
(7) Sodium Chlorideby predpitationtitration

Deter mination of Normality by electro-analytical methods
(1) Condictometric titration of strongadd against strongbase
(2) Condwctometric titration of strongadd andweak add against strongbase
(3) Potentiametric titration of strongadd against strongbase

Remmmended Books: (Latest Editions)

AH. Beckett & J.B. Stenlake's, Practical Pharmaceuticd Chemistry Vol | & |1, Stahlone
Press ofUniversity of London

Al. Vogel, Text Book of Quantitative Inorganic anaysis

P. Gundu R, Inorganic Pharmaceutical Chemistry

Bentley and Driver's Textbook of Plarmacautical Chemistry

John H.Kennedy, Analytical chemistry principles

Indian fharmaaopoeia.
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BP103T. PHARMACEUTIC S- | (T heory)
45 Haurs

Scope: This courseis designed to impart a fundamentl knowledge on the preparatory
pharmacy with arts and science of preparing the dfferent conwentional dosage forms.

Objectives: Uponcomgetion ofthis carrsethe sudent should besble to:

il
T

Know the histay of professon of pharmacy

Understand the basicsof different dosage forms, pharmaceuticd incomgetibilities and
pharmaceuticd calculations

1 Understand theprofessonal way of handingthe prescription

1 Preparation ofvarious conventional dosageorms

CourseContent:

UNIT 7 | 10 Hours

1 Historical background and development of professon of pharmacy: History

of profesgon of Pharmacy in India in relation to pharmacy educaion, industy
and organization, Pharmacy as a career, Pharmaapoeias: Introduction to 1P, BP,
USPand Extra Pharmaapo=ia.

Dosageforms: Introduction to dosge forms, chssification and dcefinitions
Prescription: Definition, Parts of prescription, handling of Prescription and
Errors in pescription.

Posology:Definition, Factorsaffeding posolay. Pediatric dosecalculations
based onage, body weight and bdy suface area.

UNIT 7 1l 10 Hours

1 Pharmaceutical calculations: Weights and measures 1 Imperid & Metric

system, Calculations involving percentage soluions, aligation, proof spirit and
isotonic solutions bsed onfreezing pointand mdeaular weight.

Powders: Definition, classification, advantages and disadwantages Simple &
compound powders T official preparations, dusting powers, effervescent,
efflorescent andhygroscopic pavders, eutedic mixtures. Geometic dilutions.

Liquid dosageforms: Advantages and disadrantages of liquid dosage forms.
Excipients usedin formulation of liquid dosage forms. Solubility enhancement
techniques
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UNIT 7 1l 08 Haurs

1 Monophasic liquids: Definitions and preparations of Gargles, Mouthwashes,
Throat Paint, Eardrops, Nasal drops, Emmas, Syrups, EIlkirs, Liniments and
Lotions.

1 Biphasic liquids:

1 Suspensions: Definition, advantages and disadwantages, classifications,
Preparation of suspengins; Flocculated and Deflocculated suspensior& stability
problemsand methods to arcome.

1 Emulsions: Definition, classification, emulsifying agent, test for the dentificaion
of type ofEmulsion,Methodsof preparation & stability problemsand methodsto
overcome.

UNIT T IV 08 Haurs
1 Suppositories. Definition, types, advantages and disadantages, types of bases,
methodsof preparations. Displacenent value & its cdculations, evaluation of
supposgories.
1 Pharmaceutical incompatibilities: Definition, classification, physical, chemical
and theapeutic incompatibilities withexamples.

UNIV T V 07 Hours
1 Semisdid dosageforms: Definitions, classification, mechanisms and factors
influencing dermal penetration of drugs. Preparation of ointments, pastes,creams
and gels. Excipients usedin semi solid dosaye forms. Evaluation of semi solid
dosages farms
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BP109P. PHARMACEUTIC SI (Practical)

3 Hours /week

1. Syrups
a) SyruplP 6 6 6

b) Compoundsyr up of Ferrous Phosphate
2. Hixirs a) Piperazine citrate elixir
b) Paracetamol pedatric elixir
3.Linctus a Terpin Hydrate Linctus | P0G66
b) lodine Throat Paint (Mandles Paint)
4. Solutions
a) Strongsoluion ofammonum adate
b) Cresol with soap sohion

c)Lugol 6s solution

5. Suspensions
a) Calamine loton

b) MagnesiumHydroxide mixture
c¢) Aluminimum Hydroxide gel

6. Emulsions a) TurpentineLiniment
b) Liquid paraffin emulsion

7. Powders and Granules
a) ORS powder (WHO)
b) Effervescent granules
c)Dusing powder

d)Divdedpowders
8. Suppositories

a) Glycero gelatin supsitory
b) Coca buttesuppositoy
c) Zinc Oxidesuppositoy
8. Semisadlids
a) Sulphurointment
b) Non stainingiodine ointment with mehyl salicylate
¢) Carbopal gel
9. Gargles andM outhwashes
a) lodinegargle
b) Chlorhexidine mouhwash

Remmmended Books: (Latest Editions)
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10.

11.

12.

H.C.Ansdl et al., Pharmacaiticd Dosage Form and Drug Delivery System, Lippincott
Williams andwalkins, New Delhi.

Carter S.J., Cooper and Gunris-Dispensing for Pharmaceuticd Students CBS publishes,
New Ddhi.

M.E.Aulton, Pharmacauitics, The Science& Dosage Form Design, Churchill Livingstone,
Edinbugh.

Indian gharmacopaeia.

British pharmacopoeia.

Lachmann.Theory and Practice of Industrel Pharmacy,Lea& Febiger Publishe, The
University of Mi chigan.

Alfonso R. Gennaro Remington. The Science and Pradice of Pharmacy, Lippincott
Williams, New Delhi.

Carter SJ., Coopr and Gunris. Tutoral Pharmacy, CBS Publicaions, New Delhi.
E.A.Rawlins, Bentleyd6 Jext Book of Pharmaceutics, English Language Book Saociety,
Elsevier Hedlth Sciences, USA.

Isaac Ghebre Sellasse: Pharmacautical Pelletization Tedhnology, Marcel Dekker, INC,
New York.

Dilip M. Parikh: Handbookof Pharmaceauticd Granulation Technology, Marcd Dekker,
INC, New York.

Francoise Nieloud and Gilberte Marti-Mestes: Pharmaceutical Emulsions and
Suspasiors, Marcd Dekker, INC, New Y ork.
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BP104T.PHARMACEUTICAL INOR GANIC CHEMISTRY (Theory)
45 Haurs
Scope: This sulped deals with the monagraphsof inorganic drugs andpharmaceuticds.

Objectives: Uponcompetion of coursestudent kall be able to

fknow thesources of impurities andmethods to eerminethe impurities in inaganic
drugs and pharmaceuticals

funderstand the nedicinal and plarmaceuticd importance of inorganic compounds

CourseContent:
UNIT | 10 Hours

1 Impurities in pharmaceutical substances: History of Pharmampoea,
Sources and types of impurities, principle involved in the Imit test for
Chloride, Sulphag, Iron, Arsenic, Lead and Heavy metls, modified limit test
for Chlorideand Sulphae

General methods of preparation, assay for the compounds supescripted
with asterisk (*),  properties and medcinal uses of inorganic compounds
belonging to thefollowing classes

UNIT I 10 Haurs

1 Acids, Bases and Buffers: Buffer equations and buffer cgpacity in general,
buffers in pharmaceutical systems, preparation, stability, buffered isotonic
soluions, measurementsof tonicity, calculations and methodsof adjuging
isotonidty.

1 Major extra and intracdlular electrolytes: Functions of major
physiologica ions, Electrdytes sed in the replacement herapy: Sodium
chloride*, Potassiumchloride, Calcium glucorate* and Oral Rehydration Salt
(ORS), Physiological acid basebalance

71 Dental products: Dentifrices, role of fluoride in the treatment of dental
caies, Desensttizing agents, Calcium cabonate, Sodium fluoride, and Zinc
eugenol cement.

UNIT 1l 10 Haurs

1 Gastrointestinal agents
Acidifiers;: Ammonum chloride* and Dil. HCI

Antacid: Ided properties of antacids, comhinations of antecids, Sodium
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Bicarborate*, Aluminum hydroxide gel, Magnesium hydroxide mixture

Cathartics: Magnesium sulphete, Sodium orthophosphte, Kaolin and
Bentorite

Anti microbials: Mechanism, classification, Potassiunmpermanganate, Boric
add, Hydrogen peroxide*, Chlorinated lime*, lodine and its pieparations

UNIT IV 08 Haurs

1 Miscellaneous cmmpounds
Expedorants: Potassiumodide, Ammorium chlaide*.
Emetics: Copper sulptete*, Sodium potassiuntartarate
Haematinics: Ferrous silphae*, Ferrousgluconete

Poisonand Anti dote: Sodiumthiosulplrate*, Activated charcoal, Sodium
nitrite333

Astringents: Zinc Sulphag, PotashAlum

UNIT V 07 Hours

1 Radiopharmaceuticals: Radio adivity, Measuement of radioactivity,
Properties of U b o radiations, Half life, radio isotopes and study of radio

isotopes - Sodium iodide ', Storage conditions, precaitions &
pharmaceuticd application of radioactive subsances.
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BP110P. PHARMACEUTICAL INOR GANIC CHEMISTRY (Practical)
4 Hours / Week

Li mit tests for following ions

Limit test forChlorides and Sulphats
Modified limit test for Chlorides andSulphats
Limit test forlron

Limit test forHeavy metals

Limit test for Lead

Limit test forArsenic

I dentification test

Magnesium hydroxide

Ferroussulphate

Sodiumbicarborete

Calcium glucorete

Copper sulprete

Test for purity

Swelling power of Bentonite

Neutralizing capadty of aluminum hydroxide gel
Determination of potassum iodate and iodnein patassum lodide
Preparation of inorganic pharmaceuticals
Boric add

Potashalum

Ferrous sulphate

Remmmended Books (Latest Editions)

1.

N o o s~ D

A.H. Beckett & J.B. Stenlake's, Practical Pharmaceuticd Chemistry Vol | & 11,
StahlonePress ofUniversity of London,4™ edition.

A.l. Vogel, Text Book of Quantitative Inorganic analysis

P. Gundu Ro, Inorganic Pharmaceutical Chemistry, 3" Edition
M.L Schroff, Inorganic Pharmaceuticd Chemistry

Bentley and Driver's Textbook of Plarmacautical Chemistry
Anand & Chatwal, Inorganic Phamaceuticd Chemistry

Indian Pharmapaceia
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BP105T.COMMUNICATI ON SKILLS (Theory)

30 Haurs

Scope: This coursewill prepare the young phameacy studentto interact effectively with
doctors, nurses, dentists, physiotherapists and other health workers. At the end of this
coursethe studentwill get the soft skills set to work cohesivdy with the team as a team
player and will add value to the pharmaceuticd business.

Objectives:

Uponcompetion ofthe coursethe studat shall beable to

1. Undaerstand thebehavioral needs fora Pharmacist to function effectively in the
areas of pharmacautical operation

2. Communicate effectively (Verbal andNon Verbal)
3. Hfectively manage theteam as aeam player
4. Develop interview skills
5. Develop Leadership quaitiesand essentials
Coursecontent:
UNIT 7 | 07 Hours

1 Communication Skills: Introdwction, Definition, The Importance of Communication,
The Communication Process 1T Source, Message, Encoding, Channel, Decoding,
Recaver, Feedback, Context

1 Barriers to communication: Physiological Barriers, Physica Barriers, Cultura
Barriers, Language Barmiers, Gender Barriers, Interpersanal Barriers, Psychological
Barriers, Emotioma barriers

1 Perspedives in Communication: Introduwction, Visua Perception, Language, Other
factorsaffecting our perspedive - Past Experiences, Prejudices, Fedings, Environment

UNIT T I 07 Hours
M Elements of Communication: Introduction, Face to Face Communication - Tone of

Voice Body Language (Non-verbal communication), Verba Communication, Physica
Communication

1 Communication Styles: Introduwction, The Communication Styles Matrix with example

for each -Direct Communcaion Style, Spirited Conmmunication Style, Systen#tic
Communication Style, Consicerate Commuicaion Style
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UNIT 7 I 07 Hours

1 Basic Listening Skills: Introduction, Self-Awareness, Active Listening, Becoming an
Active Listener, Listening in Difficult Situations

1 Effedive Written Communication: Introdwction, When and When Not to Use Written
Communication - Comgexity of the Topic, Amount of Discusso nRequired, Shades of
Meaning, Forma Communication

1 Writing Effedively: Subject Lines, Put the Main Point First, Know Your Audience,
Organization ofthe Message

UNIT T IV 05 Hours
1 Interview Skills: Purposeof an interview, Do and Donts ofan interview

1 Giving Presentations. Deding with Fea's, Planning your Presentation, Structuring Your
Presentation, Delivering Your Presentation, Techniques ofDelivery

UNIT T V 04 Hours

1 Group Discusson: Introduction, Communication skills in group discusion, Do and
Dontés of groupdiscusson
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BP111P.COMMUNICATI ON SKILLS (Practical)

2 Hours /week

Thefollowing leaning modulesare to becondicted usingwordsworth® English language

lab sdtware
Basiccommunication covering the following topics
Meding People
Asking Questions
Making Friends
What did you do?
Dods andDonts
Pronunciations covering thefollowing topics
Pronundation (Consonan®ounds)
Pronundation andNouns
Pronundation (Vowel Sounds)
Advanced L earning
Listening Compehension / Dired andIndired Speed
Figures of Sped
Effective Communication
Writing Skills
Effective Writing
Interview Handling Skills
E-Mail etiquette

PresentationSkills
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Remmmended Books: (Latest Edition)

1. Basic communication skills for Technology, Andregja. J. RutherFord, 2" Edition,

PeasonEducation, 2011

Communication skils, Sanjay Kumar, Pushpaita, 13Edition, Oxford Press, 2011

Organizational Behaviour, Sephen P. Robbins 1¥Edition, Peason, 2013

Brilliant- Communication skils, Gill Hasson,1¥Edition, PearsonLife, 2011

The Ace of Soft Skills: Attitude,Communication and Etiquette for suaess, Gopala

Swamy Ramesh 5"Edition, Peason, 2013

6. Developing yourinfluencing skills, Deborah Dalley, Lois Burton, Margaret, Green
hall, 1st Editon Universeof Leaning LTD, 2010

7. Communication skills for professonals, Konar nira, 2"Edition, New arrivals i

akrowbd

PHI, 2011

8. Persordlity development and soft skills, Barun K Mitra, 1¥Edition, Oxford Press,
2011

9. Soft skill for everyone, Butter Field, 1st Edition, Cengage Leaning india pvt.td,
2011

10. Soft skills andprafessonal commurication, Francis Peters SJ, 1%Edition, Mc Graw
Hill Educdion, 2011

11. Effective communication, John Adkir, 4"Edition, Pan Mac Mil lan,2009

12. Bringing outthebestin people, Aubrey Daniels, 2" Edition, Mc Graw Hill, 1999
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BP 106RBT.REMEDIAL BIO LOGY (Theory)
30 Haurs

Scope: To lean and urderstand thecompanents of iving world, sructure and functional
system of pant andanimal kingdom.

Objectives: Uponcomgetion ofthe cours, the student shall beble to
1 know theclassificaion and slient fedures offive kingdoms of life
1 understand the lasic comporents ofanatomy & physiology of plant
1 know undrstand thebasic compments ofanatomy & physiology animal with
speial reference to human

UNIT | 07 Hours

Living world:
1 Definition and characters of living organisms
1 Diversity in theliving world
1 Binomial nomerlature
1 Five kingdoms of life and basis of classification. Salient features of Monera,
Potista,Fungi, Animalia and Plantag Virus,

Morphology of Flowering plants
1 Morpholagy of different parts offlowering plantsi Root, stem, inflogscence,
flower, leaf, fruit, seed.
1 General Anatomy of Root, gem, led of monocdyledons &Dicotylidores.

UNIT I 07 Hours

Body fluids and cir culation
1 Composiion of blood, thood groups,coagulation of blood
1 Composiion andfunctions oflymph
1 Human circulatory system
1 Structureof human reart and blood vesds
1 Cardiac cycle, cardiac outputand ECG
Digestion and Absor ption
1 Human aimentry canal and digestiveglands
1 Role ofdigestive enzymes

91 Digestion, absorption and assmilation of digested food
Breathing and respiration

1 Human respiratory system

1 Mechanismof breahing and its regulation

1 Exchange of gases, ransport ofgases andregulation ofrespiration
1 Respiratory volumes
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UNIT I 07 Hours

Excretory products andtheir elimination

1 Modes ofexcretion

1 Human excretory system- structure and function

1 Urineformation

1 Rennin amgiotensinsystem
Neural control and coordination

1 Déefinition and classification of nervoussystem

1 Structureof aneuron

1 Generation and condiction of nerve impulse

1 Structureof brain and spiral cord

1 Functions ofcerebrum, cerebellum, hypothabmusand medulla oblonga
Chemical coordination and regulation

1 Endcarine glandsand their seaetions

1 Functions of hemonesseaeted by endocrine glands
Human reproduction

1 Parts offemalereproductive system

1 Parts of malereproductive system

1 Spermatogeresisand Qogenesis

1 Menstua cycle

UNIT IV 05 Haurs
Plants and mineral nutrition:

1 Essetial mineral, maao and mcronutients
1 Nitrogen metabolism, Nirogen cycle, biological nitrogen fixation

Photosynthesis
1 Autotrophicnutrition, photasynthesis,Photosynthetic pigments,Fadors affecting
photasynthesis.
UNIT V 04 Haurs

Plant respiration:Respiration, glycol ysis, fermentation (@naerobic).
Plant growth and development
1 Phases and rate of plantgrowth, Condiion of growth,Introduction to plantgrowth
regulatars
Céell - Theunit of life
9 Structureand functions ofcdl and cell organelles.Cell division
Tissues
1 Definition, types of tissles, loation and functions.
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Text Books
a. Text book ofBiology by S. B. Gokhale
b. A Text book ofBiology by Dr. Thulajgppaand Dr. Seeiaram.

Reference Books
a. A Text book ofBiology by B.V. SreenivasaNaidu
b. A Text book ofBiology by Naidu and Muthy
c. Botany for DegreestudentBy A.C.Dutta.
d.Outines of Zoology by M. Ekambaanathaayyer and T.N. Ananthakishnan.
e. A manual for pharmaceuticd biology pradical by S.B. Gokhale and C. K.Kokate
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BP112RBP.REMEDIAL BIO LOGY (Practical)

30 Haurs

. Introduction to eperimentsin bidogy

a) Study of Microscope
b) Sedion cutting techniques
¢) Mountingand stining
d) Permanent dide preparation

. Study of cell and its inclusons

. Study of Stem, Root, Leaf, seed, fruit, floweand their modifietions

. Detailed stuly of frog by using compuer models

. Microscopic stuly and identification oftissues pertinent to &n, Root

Leaf, seed, fruit and flower

. Identificaion ofbores

. Determination of blood group

. Determination of blood pressure
. Determination oftidal volume

Reference Books

1.
2.

Practical human anatomy and physiology. by S.R.Kale and RR.Kale.

A Manual of pharmaceuticd biology pradicd by S.B.Gokhale, C.K.Kokate and
S.P.Shriwastawa.

Biology practical manual acording to National core curriculum .Biology forum of
Karnataka. Prof .M.J.H.Shafi




BP 106RMT.REMEDIAL MATHE MATICS (Theory)
30 Haurs

Scope: This is an introductory course in mahematics. This subgpd deds with the
introduction to Partial fradion, Logarithm, matrices and Determinant, Analytical
geometry, Calculus, diferentia equation and Laplace transfam.

Objectives:Uponcompetion ofthe coursethe student shall beble ta-
1. Know the theory and theirapplicaion in Pharmacy
2. Solve thedifferent types of problemsby applying theay
3. Appreadate the importangpplicaion of mahematics in Pharmacy

Course Content:

UNIT T | 06 Haurs

1 Partial fraction
Introduction, Polynomial, Rationa fradions, Proper and Improper fradions,
Partial fradion , Resolving into Partial fradion, Application of Partial
Fraction in Chemicd Kinetics and Pharmacokinetics

1 Logaithms
Introduction, Definition, TheoremgProperties of logarithms, Common
logarithms, Charaderistic and Mantissa, worked examples, applicaion of
logarithm to solve parmacautical problems.

M Function:
Red Valuedfunction, Classiftaion of rea valued functions,

9 Limits and continuity :
Introduction , Limit of a function, Definition of limit of a function (I - d

=1

X8 _pgrt ) jim 20
X- a -0 q
UNIT il 06 Haurs
1 Matrices and Determinant:
Introduction matrices, Types of matrices, Operation on matrices,
Transpose of amatrix, Matrix Multiplicaion, Determinants, Properties of
determinants, Product of determinants, Minors and co-Fadors, Adjoint
or adjugate ofa squee netrix , Singular and non-singular matrces,
Inverseof amatrix, Solution ofsystem oflinea of equations usng matix
method, Camed sule, Characteristic equation and roots of a square
matrix, Cayleyi Hamilton thewem,Applicionof Matices in solving
Pharmaaokinetic equations

definition) , lim
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UNIT 7 1 06 Haurs
1 Calculus

Differentiation : Introductions, Derivative of a function, Derivative of a
consent, Derivative of a product of a consnt and a function , Derivative
of the sumor difference of two functions, Derivative of the poduct of two
functions (product formula), Derivative of the quotent of two functions
(Quotient formula) T Without Proof, Derivative of X" w.r.tx,where n is any
rational numbe, Derivative of €, Derivative of loge x , Derivative of
a Derivative of tigonometic functions from first principles (without
Proof), Successve Differentiation, Condtions for a function to be a
maximum or aminimumat a point. Appicaion

UNIT T IV 06 Hours
1 Analytical Geometry
Introduction: Signs of theCoordiretes,Distance formula,
Straight Line : Slope or gradient of a straight line, Condtions for
paralelism and perpendicularity of two lines, Slope of a line joining two
points, Slopei intercept form of astraight line
I ntegration:
Introduction, Definition, Standard formulag Rulesof integration , Method of
subgitution, Method of Partial fractions, Integration by parts, definite
integrals, applcaion

UNIT-V 06 Hours

1 Differential Equations: Some basic definitions, Order and degree
Equetions in gparable form , Homogeneous equetions, Linear
Differential  equations, Exad equations, Application in solving
Phar macokinetic equations

1 Laplace Transform : Introduction, Definition, Properties of Laplace
transfam, Laplace Transfams of elementary functions, Inverse
Laplace transfams, Laplace transform of derivatives, Application to
solveLinear differential equations,Application in solving Chemical
kinetics and Phar macokinetics equations

Reommended Books (Latest Edition)

1. Differential Calculusby Shanthinarayan

2. Pharmacautical Mathenatics with applicaion toPharmacy by Panchaksharappa
GowdaD.H.

3. Integral Caculusby Shanthinarayan

4. Higher Engineering Mathematicsby Dr.B.S.Grewal
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BP 201T. HUMAN ANATOMY AND PHY SIOLOGY -II (T heory)
45 Hours

Scope: This subped is designed to impart fundamendl knowledge on the structure and
functions of the various systemsof the human body. It also helps in understanding both
homeostatic mechanisms. The subgd provides the basic knowledge required to
understand the \arious digiplines ofpharmacy.

Objectives. Uponcompletion ofthis cairsethe sudent should beble to:

1.

2.
3.
4

28

Unit |

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

human badly.

Describe the various tomeostatianechanisms and theirimbalances.

Identify the various issues andorgans of different systems of huran bady.
Perform the hematolaical testslike blood cdl counts, haanoglobin estimation,
bleeding/clotting tme etc and aso record blood pressue, heart rate, pulse and

respiratory volume.
Appredate coordinated working pattern of different organs ofead system
Appredate the interlinked mechanisms in the maintenance of normal functioning

(homeostass) of humanbody.
Course Content:
10hours

1 Nervous sysem

Organization of nervous system, neuron, neuroglia, clasdficaion and
properties of nerve fbre, €edrophysiology, adion potential,
nerve impulse,receptors,synapse, neurotransitters.

Central nervous system: Meninges, ventricles of bran and
cerebrospirdl fluid.structure and functions of brain (cerebrum, brain
stem, cerebellum), spinalcord (gross structure, functions of afferent
and efferent nerve tradsreflex adivity)

Unit Il 06 hours

T

Digestive sysem
Anatomy of Gl Tract with special reference to anatomy and functionsof stamad,

( Acid production in the stamadh, regulation of add production through
parasympatletic nervous system, pepsinrole in protein digeston) smallintestine

54




and large intestine, anatomy and functions of salivary glands,pancreas and liver,
movenents of GIT, digestion and absorption of nutents and disorets of GIT.

1 Energetics

Formation and role of ATP, Creatinine Phosphatt BNIR.

Unit 11I
1 Respiratory sydem 10hours

Anatomy of respiratory system with special reference to anatomy of lungs,
mechanism of respiration, regulation ofrespiration

Lung Volumes and cgpacities transportof respiratory gases, artifi cial respiration,
and resuscitatiormethals.

1 Urinary sysem
Anatomy of urinary tract with special reference to anatomy of kidney and
nephrans, functions of kidney and urinary trad, physiology of urine formation,
micturition reflex and role of kidreys in acid basebaance role of RASIn kidney
and disaders ofkidney.

Unit IV 10hours

1 Endocrine syseem
Classificaion of hormores, mechanism of hormoneadion, stricture
and furctions of pitutary gland, hyroid gland, @rathyroid gland,
adrend
gland,pancress, pirea gland, hymus and thir disaders.

Unit vV 09 hours

1 Reproductive sysem

Anatomy of male and female reprodictive system, Functions of maleand female
reproductive system, sex hormores, physiology of menstration, fertilization,
spemaigenesis, oogenesis, pregnancy and parturition

1 Introduction to genetics
Chromosomesgenes and DNA, proteinsynthess, genetic pattern of inheritance
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BP 207P. HUMAN ANATOMY AND PHY SIOLOGY (Practical)
4 Hour siveek

Practicd physioogy is comgdimentay to the theaeticd discussons in
physiology. Practicals alow the verification of physiological processesdiscussed
in theay classes through experiments on living tisste, intad animals or normeal
human leings. This is lelpful for developing an insight onthe subged.

To study the inegumentiry and spgedal sengs usng specimen, modelsegtc.,
To study the rervoussystem usingspecimen, malels, et.,

To study the endocrine system usig specimen, models, etc

To demonstete thegeneral neuological examination

To demonstete thefunction of olfadory nerve

To examinethe diferenttypes oftaste.

To demonstete thevisual acuity

To demonstete therefl ex adivity

Reoording of body temperature

© © N o bk wDdRE

10.To demonstete positiveand regative feedback medanism.

11. Determination of tidal volume and vital capacity.

12. Study of digestive, respratory, cardiovascular systems,urinary and reproductive
systems wih the lelp of models,charts and sgecimens.

13. Recording of basal massindex

14. Study of family planning devices andpregnancy diagnosis test.
15. Demonstetion oftotal blood countby cdl analyser

16. Permanent dides ofvital organs and gonads.

Reammmended Books (Latest Editions)

. Essatias of Medicd Physioogy by K. Sembulingam and P. Sembuingam. Jaypee
brothes media publishers, New Delhi.

Aretomy and Physidogy in Hedth and Iliness by Kathleen JW. Wilson, Chuchill
Livingstone New York

. Physidogica basis of Medicd Practice-Best and Tailor. Williams & Wilkins
Co,Rverview,MI USA
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. Text book of Medicd Physiology- Arthur C,Guyton andJohn.E.Hall. Miamisbuig, OH,
U.S.A.

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

. Textbook of Human Histology by Inderbir Singh, Jaypee brothers medical publishes,
New Ddhi.

. Textbookof Practicd Physiology by C.L. Ghai, Jaypee brothers medccd publishes, New
Delhi.

. Practicd workbook of Human Physiology by K. Srinageswari and Rajeev Sharma,
Jaypee brotherés medcal publishes, New Delhi.

Reference Books:

. Physidogica basis of Medicd Practice-Best and Tailor. Williams & Wilkins Co,
Riverview, Ml USA

Text bookof Medicd Physiology- Arthur C, Guyton and John. E. Hall. Miamisbuig, OH,
U.S.A.

Human Physiology (vol 1 and 2)by Dr. CC. Chetterrje ,Academic Publishes Kolkata
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BP202T.PHARMACEUTIC AL ORGANIC CHEMISTRY 11 (T heory)
45 Haurs

Scope: This subpd deds with classification and nomerclature of ssmple organic
compoundsstructural isomerism, intermediates forming in readions,important physical
properties, readions and methods of preparation of thesecompounds.The syllabus aso
emphastes on nechanisms and dentation ofreactions.

Objectives: Uponcomgetion ofthe coursethe student shall beble to
1. witethe strature, nameand thetype of isomeism of theorganic compound
2. witethereadion, ramethereaction and aientation of reactions
3. acmunt for readivity/stability of compounds,
4. identfy/confirm theidentification of organic compound
Course Content:

General methodsof preparation and reationsof compoundssupescripted with asterisk (*) to be
explained

To emphaste on definition, types, classification, principles/nedhanisms, applications, examples
and differences

UNIT-I 07 Haurs
1 Classfication, nomenclature and isomerism
Classificaion of Organic Compounds
Common and IUPAC systems of norenclatureof organic compounds
(up to 10 Cebons on chain andcarbocyclic compounds)
Structural isomeisms in orgnic compounds
UNIT-1110 Hours
1 Alkanes*, Alkenes* and Conjugated dienes*
SP hybridization in alkanes, Halogenation ofalkanes, uses oparaffins.
Stabilities of alkenes, SP? hybridization in allenes

E; and E; readions i kinetics, order of reactivity of akyl halides, rearrangement of
caboaions, Saytzeffs orientationand eviderces. E; verses E; readions,Fadors affecting E;
and E, reactions. Ozondysis, eectrophilic addition readions of akenes, Markownikoffé s
orientation, free radical addition readions ofakenes, Anti Markownikoffé srientation.

Stability of conjugated dieres, Diel-Alder, eledrophilic addition, free radicd addition
readions ofconjugated dienes, alylic rearrangement

UNIT-III10 Hours
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1 Alkyl halides*

SN; and SN, readions - kinetics, order of readivity of alkyl halides, stereochemistry and
rearrangement of carbocations.

SN; versus SN readions,Fadorsaffeding SN; and SN, readions

Structure and uses of ethylchloride, Chlordorm, trichloroethylene, tetrachloroethylene,
dichlorometrane, teradchlorometrane and iodoform.

1 Alcohols*- Qualitative tests, Structure and usesof Ethyl alcohol, Methyl alcohol,

chlorobutanol, Cetogeryl alcohol, Benzyl alcohol, Glycerol, Prgpyleneglycol

UNIT-IV10 Hours

T

Carbonyl compounds* (Aldehydes and ketones)

Nucleophiic addition, Electromeric effect, aldol condensation,Cros®d Aldol condensation,
Cannizzaro readion, Cros®d Cannizzaro readion, Benzoin condensation, Perkin
condensation, qualitative tests, Structure and uses of Formaldehyde, Paradehyde, Acetone,
Chlora hydrate, Hexamine, Benzaldehyde, Vanilin, Gnnamaldehyde.

UNIT-V 08 Haurs

l

Carboxylic acids*

Acidity of carboxylic acids, effect of subdgituents on acidity, inductive effect and qualitative
tests for carboxylic adds ,amide and ester

Structure and Uses of Acetic acid, Lactic acid, Tartaric add, Citric add, Sucanic add. Oxalic
add, Salicylic add, Benzoic add, Benzyl benzoate, Dimethyl phthakte, Methyl salicylate and
Aceyl salicylic acid

Ali phatic amines* - Basicity, effect of subgituent on Basicity. Qualitative test, Structure and
uses ofEthanolamine, Ehylenediamine,Amphetmine

59




1.

3.

BP208P. PHARMACEUTICAL OR GANIC CHEMISTRY -I (Practical)

4 Hours /week

Systenatic qualitative analysis of unknown organic compoundsike

1.

Preliminary test: Color, odou, aliphatic/aromatic compoundssaturation
and unsturation, etc.

Detection of elements like Nitrogen, Sulphur and Halogen by
Lassaigneb s t est

Solubility test

Functional group test like Phenols, Amides/ Ureg Carbohydrates,
Amines, Carboxylic acids, Aldehydes and Ketones, Alcohols, Estes,
Aromatic and Halogenated Hydrocarbons, Nitro compounds and
Anilides.

5. Melting point/Boiling point of organic compourds

6. ldentificaion of the unknown compound from the literature using

8.

melting point/ bailing point.

Preparation of the derivatives and confirmaion of the unknown
compoundby melting point/ bailing point.

Minimum 5 unknown gganic compounds tde analysed systematically.

Preparation of sutable solid derivatives from aganic compounds

Constriction ofmdeaular models

Reammmended Books (Latest Editions)
Qrganic Chemisry by Morrisonand Boyd

Qrganic Chemisry by I.L. Finar, Volume-|

Textbook of Qganic Chenistry by B.S. Bahl & Arun Bahl.
Qrganic Chemisry by P.L.Soni

Practicd Organic Chenistry by Mann and Saunders.

Vo 0 st baokeof Pacticd Organic Chemistry
Advanced Pradicd organic chemistry by N.K.Vishnoi.

Introduction to Organic Laboratory techniquesby Pavia, Lampman and Kriz.
Readion and readion mechanismby Ahluwaliah/Chatwal.
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BP203 T. BOCHEMISTRY (Theory)

Objectives: Uponcomgetion of coursestudent kell able to

45 Haurs

Scope: Biochemistry deals with compete understandingof the moleaular levels of the
chemica process assodated with living cells. The scope of the sulject is providing
biochemicd fads and the principlesto understand metbolism of nutient moleaulesin
physiological and pathdogica conditions. It is also emphaszing on genetic organization
of mammalian gnomeand hetero & autocatal ytic functions ofDNA.

1. Undrstand the catalytic role of enzymes, importance of enzyme inhibitors in

design of new drugs, therapeutic and diagnosticapplicaions ofenzymes.

2. Undrstand the metbolism of nutrient moleaules in physiological and

pathological conditons.

3. Undbrstand the genetic organization of mammaliangenome and functions of

DNA in thesynthesis ofRNAs andproteins.

CourseContent:

UNIT |

M Biomolecules

Introduction, classification, chemicd nature and bidogical role of
carbohydrate, lipids, nieleic adds, aminoacids and proteins.

Bioenea getics

Corcept of free energy, endergonic and exergonic reaction, Relationship
between freeenergy, enthalpy and entropy; Redox potential.

Energy rich compounds;classification; biological significances of ATP
and cyclic AMP

UNIT Il

1 Carbohydrate metabolism

Glycolysisi Pathway, energetics andsignifi cance
Citric add cycle- Pathway, energetics and sgnificance

HMP shunt and its significance Glucose-6-Phosplate dehydrogenase
(G6PD) deficiency

Glycogen metbolism Pathways and glycogen storage diseases (GSD)
Gluconeogenesis- Pathway and its sgnifi cance

Hormonalregulation ofblood glucoselevel andDiabetes nellitus

Biological oxidation
Electron transportchain (ETC) and its meshanism.

08 Hours

10 Hours




Oxidative phosphoylation & its mechanism and substrate level
phosphoylation

Inhibitors ETC and xidative phosphrylation/Uncouplas

UNIT [l 10 Haurs

1 Lipid metabolism
b-Oxidation of sturatedfatty add (Palmtic add)
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Formation and utization ofketone bodes; ketaddoss
De novosynthesisof fatty acids (Palmitic add)

Biological significance of cholesteol and conversion of cholesteol into
bile aads, steroid hornone and vitamin D

Disorders of lipid metabolism: Hypercholesteolemia, atherosderosis,
fatty liver and olesity.

Amino acid metabolism

General readions of amino acid mewbolism: Transamination,
deamination & decarboxylation, ueacycle and its disorars

Catabolism of phenylalanine and tyrosine and their metbolic disorders
(Phenyketonuria, Albinism, alleptonurg, tyrosinemia)

Synthesis and significance of biological subsances; 5-HT, melatonin,
dopamine, noradrenaline, adrenaline

Catabolism of leme;hyperbilirubinemiaand jawndice

UNIT IV

1 Nucleic acid metabolism and genetic information tr ansfer

Biosynthesis of purine and pyrimidine nicleotides

Catabolism of puine nicleotidesand Hyperuricemiaand Gout digase
Organization of mammalian gnome

Structure of DNA and RNA and theirfunctions

DNA replication (&emi consevative model)

Transaiption or RNAsynthesis

Genetic code, Translation orProtein synthesis ad inhibitors
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UNIT V

07 Hours

17 Enzymes

Introduction, poperties,nomertlatureand IUB classficaion of enzymes

Enzyme kinetics(Michaglis plot,Line Weaver Burke plot)

Enzyme inhibitors with examples

Regulation of enzymes: enzyme induction and represson, allosteic
enzymesregulation

Therapeutic and diagnogic applications ofenzymes andisoerzymes

Coenzymes T Structure and bioctemicd functions

10.
11.

12.

BP 209P. BIOCHEMISTRY (Practical)
4 Hours / Week

Quadlitative analysisof carbohydrates(Glucose,Fructose,Lactose,Maltose,
Sucroseand strch)

Identification tests for Proteins @lbumin and Gsein)

Quantitative anal ysis of reducing sugars (DNSA method)and Proteins
(Biuret method)

Qualitative analysis of urine for abnomal constituens
Determination ofbloodcreatinine

Determination ofblood sugar

Determination of grum to#l cholesteol

Preparation of buffer soluion and meassurementof pH

Study of enzymatic hydrolysisof starch

Determination of Salivary amylase adivity

Study the effect of Temperature on Salivary amylaseadivity.

Study the effed of substate concentration on slivary amylaseadivity.
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Remmmended Books (Latest Editions)

Principles d Biochemistry by Lehninge.

Harperds Biochemistry by Robert K. Murry, Daryl K. Granner and Victor W. Rodwell.
Biochemistry by Stryer.

Biochemistry by D. Sayanarayan and U.Chakrapani

Textbook ofBiochemistry by Rama Rao.

Textbook of Biochemistry by Deb.

Outlnes of Biochemistry by Connand Stumpf

Practicd Biochemistry by R.C. Guptaand S. Bhargavan.

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

10 Practicd Biochemistry for Medical studentsby Rajagopa and Ramakrishra.
11. Practicd Biochemistry by Harold Varley.

BP 204T.PATHO PHY SIOLOGY (THEORY)
45Hours

Scope: Pathophysidogy is the study of causes of diseases and readions of the body to
suchdisesse producing causesThis courseis designed to impart a thoraugh knowledge of
the relevant aspeds of pathology of various conditions with reference to its
pharmamlogical applications, and understanding of basic pathophysiological
mechanisms. Hence it will not only help to study the syllabus of pathology, but aso to
get baseline knowledge required to pradice medrine safely, confidently, rationally and
effectively.

Objectives: Uponcompletion ofthe subject student shall beableto
1. Descibethe etiology and pathogeness of the seleded diseas dates,
2. Namethesignsand symptoms ofthediseases; and
3. Mentionthecomplicationsof the dseases.

Coursecontent:

Unit | 10Hours

1 Badscprinciplesof Cdl injury and Adaptation:
Introdudion, definitions, Homeostasis, Componens and Types of Feedback gstems,
Causes of cdlular injury,Pahogenesis (Cell membrane danage, Mitochordrial damage,
Ribosane damage, Nudear damage),Morphology of cdl injury 7 Adaptive chages
(Atrophy, Hypertrophy, hypeplasia, Metaplasia, Dysplasia),Cell swelling, Intra célular
accunulation, Cadcification, Enzyme le&kage and Cel Deah Acidosis
&A lkalogs Electrolyteimbdance
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Unit 11

Unit 1
1

T
T

Unit IV

1

=a

1

Unit V
1

Basic mechanisminvolved in the process of inflammation and repair:

Introdudion, Clinical signs ofinflammation, Different typesof Inflammation,Mecharism
of Inflammation T Alteration in vascular permeablity and blood flow, migration of
WBCé Mediators of inflammationBasic principles of wound fealing in the
skin,Pahophysiology of Atherosclerosis

10Hours

Cardiovascular System:

Hypertension,congestive heat failure, ischemic heat disease (angina,myocardial
infarction, atheroscleros s andarteriosclerosis)

Respiratory system: Asthma, Chroiic dbstructive drways dseases.

Renal system: Acute andchronic rerdl failure

10Hours
Haematological Diseags:
Iron cefi ciency, megaloblastic anemia (Vit B12 and folic acid), sicklecdl anemia,
thalasemia, hereditary acquired anemia, hemoplhilia
Endocrine sysem: Diabetes, hyroid diseases, disorders of sex hormores
Nervous sysem: Epilepsy, Parkinsorts disease, stroke, psychiatric disorders:
depresson, chizophrmeniaand Alzheimerés disease.
Gastrointestinal system: Peptic Ulcer

8Hours
Inflammatory bowel diseases, jaundie, hepatitis (A,B,C,D,EF) acoholicliver
disesse.
Diseaseof bones and joints: Rheumatoid athritis, oseopormsisand gout
Principles ofcancer: clasgficdion, etiology and pathogeresis of cancer
Diseasesof bones andjoints: Rheumatoid Arthritis, Ostegporosis,Gout

Principlesof Cancer: Classification, etiology and pahogeness of Cancer

7Hours
I nfectiousdiseases: Meringtis, Typhdd, Leprosy, Tuberculosis

Urinary tract infections

1

Sexually transmitted diseases. AIDS, Syphili s, Gonorrhea

Recanmended Books (L atest Editions)
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1. Vinay Kumar, Abul K. Abas, Jon C. Aster; Robbins &Cotran Pathdogic Basis of
Disease; Souh Asia dlition; India; Elsevier; 2014.

2. HarshMohan; Text book of Pathology; 6™ edtion; India; JaypeePubications; 2010.

3. Laurence B, Bruce C, Bjorn K. ; Goodman Gilmant The Pharmacdogical Basis of
Therapeuics; 12" edtion; New York; McGraw-Hill ; 2011.

4. Best, Charles Herbat 1899-1978; Taylor, Norman Burke 18851972; West, John B

(John Burnard); Best and Taylor SPhysiological basis of medca practice; 12th ed;

united states,

Williamand WIkins, Baltimore;1991[1990printing].

6. Nicki R. Colledge, Brian R. Waker, Stuart H. Ralston;Davidsorts RinciplesandPractice
of Medcine; 21% edtion; London;ELBS/Churchil | Livingstone;2010.

7. Guyton A, John .E Hall; Textbook of Medical Physiology; 12" edtion; WB Saunders
Compary; 2010.

8. Joseph DiPiro,Robet L. Tabert, Gary Yee Batbaa Wedls L. Michagd Posg;
Phamacaherapy: A Pathophysiological Approach; 9™ edtion; Londan; McGraw-Hill
Medical; 2014.

9. V. Kumar, R. S. Cotranand S. L. Robbins; Basic Pathology;, 6" edtion: Philaddphia;
WB Saurders Canpary; 1997.

10. Roger Walker, Clive Edwards; Clinical Pharmacy and Theapatics;, 3" edition; Londaon;
Churchill Livingstone publicaion; 2003.

o

Recanmended Journals

1. The Journal of Pathology. ISSN: 1096-9896(Online)

2. The AmericanJourna of Pahology. ISSN: 00(2-9440

3. Pdhology. 146-3931(Online)

4. Interndiona Jounal of Physiology, Pahoptysiology and Phamacdogy. ISSN: 19448171
(Online)

5. IndianJournal of Pathology andMi crobiology. ISSN-0377-4929.

66




BP205 T.COMPUTER APPLIC ATIONS IN PHARMACY (Theory)
30 Hrs (2 Hrs/Wee)

Scope: This subpd deds with the introduction Databese, Database Managementsystem,
compuer applicaion inclinical studiesand useof databeses.

Objectives: Uponcomgetion ofthe coursethe student shall beble to

1. know thevarioustypes of applicaion ofcompuers in prarmacy
2. know thevarioustypes of databases
3. know thevariousapplications of ditabases in prarmacy

Coursecontent:
UNIT 7 | 06 hours

Number sysiem: Binary numbersystem, Dedmal numbersystem, Cctal
numbersystem, Hexadecimal number systems, conversiondedmal to
binary, binary to decimal, oci to binay etc, bnary addition, binary
subtictioni Oned £ompement ,Twol compément method, bing
multiplication, binay division

Concept of Information Systems and Softwar e : Informationgathering,
requirementand feasibility analysis, dataflow diagrams, praess
speific ations, inputoutputdesign, processlife cycle, planning and
mareging the projed

UNIT 711l
Web technologies:Introduction to HIML, XML,CSS and
Programming languages, introduction to web severs and Server

Products
Introduction to dagbases, MYSQL, MS ACCESS, Pharmacy Drug database

06 hours

UNIT 7 11l 06 hours

Application of computers in Pharmacy i Drug information storage and
retrieval, Pharmaaokinetics, Mattematica model in Drug design, Hospidl
and Clinical Pharmacy, Electronic Prescribing and discharge (EP) systems,
barcode medrcine identification and automated dispensing ofdrugs, mohile
technology and adherence moritoring

DiagnosticSystem,Lab-diagnosticSystem,Patient Monitoring System,
Pharma Information System
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UNIT T IV 06 hours

Bioinformatics: Introduction, Objedive of Bioinformatics, Bioinformatics
Databases, Cancept of Bioinformatics,Impad of Bioinformatics in \accne

Discovery

UNIT-V 06 hours

Computers asdata analysis in Preclinical development:
Chromatographic dada analysis(CDS), Laboratory Informationmanagement
System(LIMS) and Text Information Management System(TIMS)
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BP210P. COMPUTER APPLIC ATIONS IN PHARMACY (Practical)

1. Design a questionraire usingaword processng padkageto gatter information
about a @rticular disease.

2. Create aHTML web pageto show grsoral information.
3 Retrievethe iformation ofadrug and its adrerseeffects wsing onlinetools
4 Creating mailing labels Using Label Wizard , generating label in MSWORD

5 Create adatabesein MS Accessto stae the patient information wih therequired
fields Usngaacess

6. Design aform in MS Accessto view, add, deleteand modfy the patient record in
the ditabese

7. Generating report and printing the report from patient datbase
8. Cregtinginvoicetableusing i MS Access

9. Drug information stoage and retrieval usng MS Access

10. Cregtingand waking with queies in MSAccess

11. ExportingTables,Queries, Forms and Repas to web pages

12. ExportingTables,Queries, Forms and Repasto XML pages

Remmmended books (Latest edition):

1. Compuer Applicaion inPharmacy i William E Fassetti Lea and Febiger, 600
SouthWashington Square, USA, (215)922-1330.

2. Compuer Applicaion in Pharmacautical Research and Development 1 Sean Ekinsi
Wiley-Interscience, A JohnWilley and Sons,INC., Publicaion, USA

3. Bioinformatics(Concept, Skills andApplicaions)i S.C.Rastogi-CBS Publishes and
Distributas, 45961- A, 11 Darya Gani, New Delhii 110 00ZINDIA)

4. Microsdt office Access - 2003, Appli@tion Development UsingVBA, SQL Server,
DAP and Infopathi  Cary N.Praguei Wiley Dreamtech India(P) Ltd., 4435/7,
Ansari Road,Daryagani, New Delhi - 110002
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BP 206 T. ENVIRONMENTAL SCIENCES (Theory)
30hours

Scope: Environnental Sciences is the scientific study of the environmental systemand
the statusof its inherent or induaed changes on organisms. It includes not only the study
of physical and biological charaders of theenvironmentbut also the socal and cultural
factorsand the impad of man onenvironment.

Objectives: Uponcomgetion ofthe coursethe student shall beble to:

1. Ceate theawareness alout envronmenél problems amondearners.

2. Impart basic knavledge aboutthe environment and its allied problems.
3. Develop anattitudeof concern for theenvironment.

4. Motivatelearner to @rticipatein envronment potedion and environment
improvement.

Acquireskills to relp theconcerned individuals in identiying and solving
environmental problems.

6. Strive to attain hamony with Nature.

o

Coursecontent:

Unit-I 10hours
The Multidisciplinay nature of environmental studies
Natural Resouces
Renewable and nan-renewable resaurces:
Natural resouices andassociated problems
a) Forest resources; b) Water resouces; ¢) Mineral resources; d) Food
resources; €) Energy resources; f) Land resources: Role of an individual in
consevation of natural resources.
Unit-lI 10hours
Ecosystems
A Corcept of an ecosystam.

A Structureand function of an ecosystem.
A Introduction, types, charaderistic features, structure and function of
the emsystems: Forest emsystem; Grasdand easystem; Desert
emsystem;Aquatic ecsystems(ponds, streams lakes, rivers, oceans,
estuaies)
Unit- I 10hours

Environmental Pollution: Air pollution; Water pollution; Soil pollution
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Remmmended Books (Latest edition):

1.

w N

o gk

o~

YK. Sing, Environnmental Science New Age International Pvt, Publishes,
Bangalore

Agrwal, K.C. 2001 Environrantal Biology, Nidi Publ. Ltd. Bikaner.

Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt. Ltd.,
Ahmedabad 1 380 013,India,

Brunner R.C., 1989, étardousWastelncineration, McGraw Hill Inc. 480p

Clak R.S., Marine Pollution, Clanderson Pess ford

Cunnigham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001,
Environmental Ercyclopedia, Jaico Pubh. House, Mumbai, 1196p

DeA K., Environnental Chemistry, Wiley Eastern Ltd.

Davn of Earth, Cente for Science and Environnent
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BP301T.PHARMACEUTIC AL ORGANIC CHEMISTRY ill (T heory)
45 Hours

Scope: This subpd deds with genera methodsof preparation and readions of some
organic compoundsReactivity of organic compoundsare aso studed here. The syllabus
emphastes on mechanisms and orientation of readions. Chemistry of fats and oils are
alsoincluded in thesyllabus.

Objectives: Uponcomgetion ofthe coursethe studentshall beable to

1. witethe streture, nameand thetype of isomeism of theorganic compound
2. witethereadion, ramethereaction and orientation of reactions

3. acount for readivity/stability of compounds,

4. pepare organic compouwnds

CourseContent:

General methodsof preparation and readionsof compounds sugoscripted with asteisk (*) to be
explained
To emphasze on definition, types, classification, principles/nmedanisms, applications,examples
and differences
UNIT | 10 Hours
1 Benzeneand its derivatives
A. Analytica, syntheticand othereviderces in the derivation of structure
of benzene, Orbita picture, resonance in benzene, aromatic
characters, Huckel Gute
B. Readions of benzene - nitration, sulphoration, halogenation-
readivity, Friedelcrafts alkylation- readivity, limitations,
Friedel craftsacylation.
C. Substtuents, effect of substtuents on reactivity and orientation of
mono subsituted benzene compounds towards eledrophilic
subgitution readion
D. Structureand usgs of DDT, Saccharin, BHC and Chloramine
UNIT 1l 10 Haurs
1 Phenols* - Acidity of phenols, effect of subgituents on addity, qualitative
tests,Structureand uss of phenol, aesols, resarcinol, naphthds
1 Aromatic Amines* - Basicity of amines, effect of subgituents on basicity,
and synthetic uses ofaryl diazoniumsalts
1 Aromatic Acids* 1T Acidity, effect of subgituentson acidity and
important reactions of benzoic acid.
UNIT 1l
10 Hours

1 Fats and Qils
a. Faty adds’i reactions.
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b. Hydrolysis, Hydrogenation, Saponification and Rancidity of oils, Drying
oils.

c. Anaytical consents i Acid vaue, Saponificaion value, Ester value,
lodinevalue, Acetyl value, Reichert Meissl (RM) vaue i significance and

principle involved in theidetermination.
UNIT IV 08 Haurs

1 Polynuclear hydrocarbons:

a. Synthesis, eadions
b. Structureand medcina uses ofNaphthdene, Phenanthrene, Anthracene,

Diphenylmethane, Triphenylmethaneand their derivatives
UNIT V 07 Haurs

1 Cyclo akanes*
StabilitiesT Baeyerd s arstheary, limitation ofBaeyerds grain theory,
Coulsonand Moffitt 6 s ificatocod, Sachse Moo s eory ([Theory of
strainless rirgs), readions of cyclopropane and cyclobutane only
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BP305P. PHARMACEUTICAL OR GANIC CHEMISTRY -l (Practical)
4 Hrs/wee

|  Experimentsinvolvinglaboratory techniques
1 Reaystalization
1 Steam dstllation
Il Determination of following oil values (including stadardization of
reagents)
1 Acid value
1 Saponificaion value

M lodinevaue

Il Preparation of compounds

1 Benzanilide/Phenyl benzoate/Aceanilide from Aniline/ Phenol
/Aniline by acylation reaction.

2.4.6TribromoanilineParabromoacdanilide from Aniline/
Acdanilide by halogenation (Bromination) readion.

5-Nitro salicylic acid/Meta di nitro benzene from Sdlicylic acid /
Nitro benzene by nitration readion.

Benzoic add from Benzyl chloride by oxidation eadion.

Benzoic acid/ Salicylic add from alkyl benzoate/ alkyl salicylate by
hydrolysisreadion.

1 1-Phenyl azo-2-napthol from Aniline by diazotization and coupling
readions.

Benzil from Berzoin by oxidation eadion.
Dibenzal acetonefrom Benzaldehyde by ClaisonSchmidt readion
Cinnammic add from Benzaldehyde by Pekin reaction

= =2 =2 =

P-lodo kenzoic add from P-amino kenzoic adad

Remmmended Books (Latest Editions)

Qrganic Chemisry by Morrisonand Boyd

Qrganic Chemigry by I.L. Finar, Volume-1

Textbook of Qganic Chemisry by B.S. Bahl & Arun Bahl.
Qrganic Chemisry by P.L.Soni

Practicd Organic Chenistry by Mann and Saunders.

Vo 0 st baokeof Pacticd Organic Chemistry
Advanced Pradicd organic chemistry by N.K.Vishnoi.

NogobkrwdbE

75




8. Introduction to Grganic Laboratory techniquesby Pavia, Lampman and Kriz.

BP302T.PHY SICAL PHARMACEUTIC S| (Theory)
45Hours

Scope: The coursedeals with the various physica and physicochemicd properties, and
principles involved in dosaje forms/famulations. Theory and practicd
componentsof the subed help the studentto get a better insight into various
areas of formulation reseach and development, and stabilty studes of
pharmaceuticd dosage forms.

Objectives: Upon he completion of the coursestudent shall beable to
1. Undxstand various physicochemicd properties of drug moeales in the
designing the dosgeforms
2. Knowthe principlesof chemicd kinetics & to use them for stability testing nad
determinatiorof expiry date offormulations
3. Demonstate useof physicochemical properties inthe formulation
development andvauation of dosgeforms.

CourseContent:

UNIT-I 10 Haurs

Solubility of drugs: Solubility expressons, mechanisms of solue solvent interactions,
ideal solublity parameters, solvation& assocéation, quantitative approah to the factors
influencing solublity of drugs, diffusion principles in biological systems.Solubility
of gas in liquids, solubiity of liquidsin liquids, (Binary solutions, idea soluions)
Raoultd $aw, red solutions.Partially miscible liquids, Criical sdution tempgrature and
applicdions. Distribution lav, its limitationsand applicaions

UNIT-II 10Hours
States of Matter and properties of matter : Stateof matte, changes in the stateof matte,
latent heds, vapour pressure, sublimation critical point, eutectic mixtures, gases, agosols
T inhalers, relative humidity, liquid compgexes, liquid crystals, glasy stakes, solid-
crystaline, amorphous& polymorphisn.

Physicochemical properties of drug molecules: Refradive index, opticd rotation,
dieledric constent, dpoe moment, dssocation consent, deerminationsand applicaions

UNIT-II 08 Haurs

Surface and interfacial phenomenon: Liquid interface surface & interfacial tensions,

suiface free energy, measurementof suface & interfacial tensions spreading coefficient,
adsorption at liquid interfaces, suiface active agents, HLB Scde, solubliisation,
detergency, adsorption asolid interface.
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UNIT-IV 08Hours
Complexation and protein binding: Introduction, Classiftaion of Comgexation,
Applications, methods of analysis, protein binding, Comgdexation and drug adion,
crystallinestructures of compexes andthermodynamic treament of stabliity consants.
UNIT-V 07 Haurs

pH, buffers and Isotonic soltions. Sorenserdis pH <de, pH determination

(electrometric and caorimetric), applicationsof buffers, kbuffer equation, buffer cgpaaty,
buffers in prarmaceuticd and bidogical systems puffered isaonic solutions.
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BP306P. PHY SICAL PHARMACEUTICS i | (Practical)
4 Hrs/week

Determination the solubity of drug at room empeature

Determination of pKavalue by Half Neutralization/ HendersonHassellal ch
equation.

3. Determination of Partition co- efficient ofbenzoic add in benzene and water

4. Determination of Partition co- efficient of lodinein CCl, and weter

5. Determination of % compostion of NaCl in asoluion usingphenal -water systemby

7.
8.
9.

CST method

Determination of suiface tension ofgiven liquds by drop count and dop weight
method

Determination of HLB numberof asufactant by saponificaion method
Determination of Freundich and Langmuir constnts wsing adivated char cod

Determination of critical micdlar concentration of suifactants

10. Determination of stability constantand donoracceptor ratio of PABA-Caffeine

compex by solubiity method

11. Determination of stability consteint and donoracceptor ratio of Cupiic-Glycine

compex by pH titration method

Remmmended Books: (Latest Editions)

Physical Pharmacy by Alfred Martin

Experimental Phrarmacautics by Eugene, Parott.

Tutorel Phamacy by Cooper and Gunn.

Stocklosam J. Pharmaceuticd Calculations,Lea & Febiger, Philaddphia.

Liberman HA, LachmanC., Pharmacautica Dosage forms, Tabéts, Volume-1 to

3, MarcelDekkar Inc.

Liberman HA, LachmanC, Pharmacauticd Dosageforms. Disperse

systems, volume 1, 2, 3. Marcel Dekkar Inc.

7. Physical Pharmaceutics byRamasamy C and ManavaanR.

8. Laboratory Manual of Physical Pharmaceutics, C.V.S. Subramanyam, J.
Thimma sttee

9. Physical Pharmaceutics by C.V.S. Subramanyam

10.Test book of Physical Phramacy, by Gaurav Jain & Roop K. Khar

arwnE

o
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BP 303 T.PHARMACEUTICAL MICROBIOLOGY (Theory)

45Hours
Scope:

1 Study of all categories of microorganisims especially for the production of alchol
antibiotics, vaccines, vitamins enzymes.etc.

Objectives: Uponcompetion ofthe subjet student shall besble to;

1. Undxstand methodsof identificaion, cultivation and preservation of
various mcroorganisms

2. To understand the importance and implementation of sterlization
pharmaceutica processing anthdusty

3. Learn serility testingof pharmaceuticd produicts.

4. Carried out narobiological standardization of Pharmaceuticds.

5. Undbrstand the cell culture technology and its applicaions in pharmaceuticd
industries.

Coursecontent:

Unit | 10 Haurs

Introduction, history of microbiology, its branches, scope and its

importance

Introduction toProkaryotes andEukaryotes

Study of ultrastructure and morpholaical classficaion of baderia,

nutritional requirements raw maerials usedfor culture mediaand physical

parameters for growth, growth curve, isolation and preservation methods
for pure cultures, cultivation of anagobes, quantitative measurement of

baderial growth (total & viable count).

Study of different types of phase constest microscopy, dark field

microscopy and eledron microscopy.

Unit Il 10 Hours
Identifi cation of baderia usng stainingtechniques (simpe, Gram 6 &Acid
fast staining) and biocremicd tests(IMViC).

Study of principle, procedure, merits, demerits and applicaions of fysical,
chemicd gaseous,radiation andeatanica method ofsteilization.

Evaluation of theefficiency of sterili zation methods.
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Equipments empbyed in large scale skrili zation.
Sterility indicators.

Unit Il 10 Haurs
Study of morphology, classification, reproduction/replicaion and
cultivation of Fungi andViruses.

Classifcaion and modeof adion of disinfectants

Fadors influencing disinfedion, antiseptics and their evaluation. For
baderiostatic and badericidal adions

Evauation of lmdericidal & Baderiostatic.

Sterility testing of products (solids, liquids, ophthalmic and other steile
products) according to 1P, BP and USP.

Unit IV 08 Haurs

Designing of aseptic areg laminar flow equipments; study of different
sources of contaminaton in an aseptic area and methodsof prevention,
clean area classification.

Principles and methodsof different microbiological assay. Methods for
standrdization ofantibiotics, vitamins and amino aads.

Assessment of a new antibiotic.

Unit V 07Hours
Types of spoilage, fadors affecting the microbia spoilage of

pharmaceuticd products, souces and types of microbia contaminants,
assessment ahicrobial contamination and spaie.

Preservation of pharmaceutical products usng antimicrobia agents,
evaluation of migobial stability of formulations.

Growth of anima cdls in culture, general procedure for cdl culture,
Primary, establishedand transfamedcdl cultures.

Application ofcdl cultures in pharmaceutica industy and research.
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BP 307P.PHARMACEUTICAL MI CROBIOLOGY (Practical)
4 Hrs/week

=

Introduction and study of different equipments and processng, e.g., B.O.D. incuketor,
laminar flowv, aseptic hood, autoclave, hot air steilizer, deg freezer, refrigerator,
microscopes used irexperimental microbiology.

2. Sterilization ofglassvare, pieparation and serili zation of media.

3. Subculturing of becteria and fungus. Nutrent gabs andslants peparations.

4. Staining method- Simple, Grams stainingand add fast staining (Demonstition with
pradicd).

5. Isolationof pure culture of micro-organisms by multiple stre&k platetechniqueand other
techniques.

6. Microbiological assy of antibiotics by cup platemethodand othemmethods

7. Motiity determination byHanging drop nethod.

8. Sterility testing of pharmacauticals.

9. Baderiological analysisof water

10. Biochemical test.

Remmmended Books (Latest edition)

1. W.B. Hugo and AD. Rus=l: Pharmaceauticd Microbiology, Blackwell Scientific
publicaions, Gford London.

2. Prescott and Dunn. Industrial Microbiology, 4™ edition, CBS Publishes & Distributors,
Delhi.

Pelczar, Chan Kreig, Microbiology, Tata McGraw Hill edn.

Makolm Harris, Balliere Tindall and Cox: Pharmacautical Microbiology.
Roseindustral Microbiology.

Probister, Hinsdll et al: Fundamertals of Microbiology, 9th ed.Japan

Coopr and Gunigs: Tuorial Pharmacy, CBS Publisherand Distribution.

Peppler: Microbia Technology.

. 1.P., B.P., U.SP.- latest editions.

10. Aranthnaayan : Text Book of Microbiology, Orient-Longman, Clennai

11. Edvard: Fundamentalsof Microbiology.

12. NK.Jain: Pharmaceautical Microbiology, Vallabh Prakashan,Delhi

13.Bergeys manal of systematic kaderiology, Williams andWilkins- A Waverly company

©COoNoOGO A~ W
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Scope:

BP 304 T.PHARMACEUTICAL ENGINEERING (Theory)
45 Haurs
This course is designed to impart a fundamendl knowledge on the art and science

of various unitoperations used in parmaceuticd industy.
Objectives: Uponcomgetion ofthe coursestudent shall beable:

1
2
3.
4
5

o

UNIT-I
T

1

T

To knowvarious unit opeations used ifPharmaceuticd industres.

To undrstand the naterial handlingtechniques.

To perform various pgocesses involed in phamaceuticd manufaduring process.
Tocary outvarious testo prevent envronmerta pollution.

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

To appreciate the various preventive methods used for corrosion control in
Pharmaceutical industres.

Coursecontent:

10 Hours

Flow of fluids: Types of manongters, Reynolds numberand its significance,
Ber n o u Itheded sand its applicaions, Energy losses, Orifice metr,
Venturimeter, Pitot tubeand Rotameter.

Size Reduction: Objectives, Mechanisms & Laws governing size reduction,
factors affeding size reduction, ginciples,constuction, waking, usesmerits and
demeits of Hammer mill, ball mill, fluid energy mill, Edge runner mill & end
runner mill.

Size Separation: Objedives, applicaions & mechanism of size separation,
official standrds of powders, siewes, size sparation Principles, constriction,
working, uses, mets and demerits of Sieve shaker, cyclone sparator, Air
separator, Bag filter & elutriation tank.

UNIT-II 10 Hours

1

Heat Transfer: Objectives, applicaions & Hea transfer mechanisms. Fourierés
law, Heda transfer by conduction, convedion & radiation. Hea interchangers &
hea exchangers.
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1 Evaporation: Objedives, applicaions and fadors influencing evaporation,
differences between evaporation and other hea process. principles, congruction,
working, uses, meits and demerits of Steam jacketed kettle, horizontal tube
evaporator, climbing film evaporator, forced circulation evaporator, muitiple
effect evaporator& Economy of multiple effea evaporator.

71 Distillation: Basic Principles and methodology afmple didillation,flash
digtillation, fradiona distillation, distillation under reduced pressue, stam
distillation & moleaular disillation

UNIT- I 08 Hours

1 Drying: Objedives, applications & mechanism of drying process, measurements
& applications of Equilibrium Moisture content,rate of drying curve. principles,
constriction, working, usesmerits and demerits of Tray dryer, drum dryer spray
dryer, fluidized bed dryer, vaauum dvyer, freeze dryer.

1 Mixing: Objedives, applicaions & factors affecting mixing, Difference between
solid and liquid mxing, mechanism of solid mixing, liquids mixing and
semisolids mixing. Principles, Constriction, Working, uses,Merits and Demerits
of Double cone blencer, twin shell blerder, ribbon blender, Sigma blade mixer,
plaretary mixers, Progllers, Turbines, Paddles& SilversonEmulsifier,

UNIT-IV 08Hours

1 Filtration: Objedives, applicaions, Theories & Fadors influencing filtration,
filter aids, filter medies. Principle, Constrction, Working, Uses, Merits and
demerits of plate & frame filter, filter leaf, rotary drum filter, Meta filter &
Cartridgefilter, memlpanefilters and Seidtz filter.

1 Centrifugation: Objectives, principle & applicaions of Centrifugation,
principles, constriction, working, uses, mets and demerits of Perforated basket
centrifuge, Non-perforated basket centrifuge, semi continuouscentrifuge & super
centrifuge.

UNIT-V 07 Haurs

1 Materials of pharmaceutical plant construction, Corrosion and its
prevention: Fadors affecting durhg materials selected for Pharmaceutical plant
constriction, Theories of corrosion, types of corrosion and there prevention.
Ferous and norferrous metls, inorganic and aganic non netals, basic of
material handling systems.

83




Remmmended Books: (Latest Editions)

Introduction to chemical engineering i Walter L Badger & Julius Banchero, Latest
edition.

. Solid phase extradion, Principles, techniquesand applicaions by Nigel J.K. Simpsm-

Latest editon.
Unit opeation of chemica engineering i Mcabe Smith, Latestedition.

4. Pharmaceutical engineeing pinciplesand practicesi C.V.S Subrahmanyam et a., Latest

© N o 0

edition.

Remington piactice of pharmacy- Martin, Latestedition.

Theory and pradice of industrel phamacy by Lachmann. Latestedition.
Physical pharmaceutics- C.V.S Subrahmanyam et al., Latestedition.
Coopr and Guni@s Tubria phamacy, S.J. Cater, Latest edition.
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Il.
1.
V.

VI.

VII.
VIII.
IX.

X.

XI.

BP308P - PHARMACEUTICAL ENGINEERING (Practical)

4 Hour siveek

Determination ofradiation constant dbrass,iron, unpainted and painted glass.

Steam distillationT To calculate theefficiency of steam dstillation.

To determinethe overall hed trander coefficient by heat exchanger.

Constrietion ofdrying curves (for calcium carbonate and starch).

Determination of maisture contentand loss on dying.

Determination of humidity of air 7 i) From wet and dry bulb temperatures 1 useof
Dew pointmethod.

Description of Constretion working and applicaion of Pharmaceuticd
Machinery suchas rotary tablkt machine, fluidized bed coater, fluid energy mill,
de humidifier.

Size analysishby sieving i To evauatesize distribution oftablet granulationsi
Constriction of various size frequency curves including arithmetic
andlogaithmic praobability plots.

Size reduction: To verify the laws of size reduction using bal mill and
determining Kicks, Ritingerd sBo n d doefficients, power requirement and
critical speed of Ball Mill.

Demonstetion of colloid mill, planetary mixer, fluidized bed dryer, freeze dryer
and sich otheémajorequipmert.

Fadorsaffecting Rate of Filtration and Evaporation (Suface area, Corcentration

and Thickness/viscosty

XIl.  To staly the effect of time on theRate of Crystallization.
XIIl.  Tocdculate the uniformity Index for given sampleby using Doulle Cone
Blender.
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BP401T.PHARMACEUTIC AL ORGANIC CHEMISTRY 11l (T heory)
45 Haurs

Scope: This subjet imparts knowkdge on sereo-chemicd aspects of organic compounds
and organic readions, important named readions, chemistry of important hetero cyclic
compoundslt also emplasizes on nedicinal andotheruses ofrganic compounds.

Objectives: At theend ofthecourse, the stuent shall beable to
1. understand the nethodsof preparation and poperties of aganic compounds

2. explain the staeo chemicd aspects of organic compoundsand stereo chemicd
readions

3. know themedrtinal uses and otherapplications of @ganic compounds

Course Content:
Note: To emphasizeon definiti on, types, mechanisms, examples, ugs/applications
UNIT-I afsHo

Stereo isomerism

Optical isomeism i

Optical activity, enantiomerism, diasteeoisamerism, meso @mpounds
Elements ofsymmetry, chiral andacdira molecules

DL systemof nomertlature of opticd isomers, sequence rules, RS system of
nomerclatureof optical isomes

Readions ofchiral molecules
Racanic modfication and resolution of racemic mixture.
Asymmetric synthesispartial and absolute

UNIT-II Holfs

Geometical isomeism
Nomenclatureof geomericd isomes (Cis Tans,EZ, Syn Anti systems)

Methods ofdetermination of configuration of geometrical isomes.
Confamational isomasmin Ethane, n-Butane and Cyclohexane.

Stereo isomerism in biphenyl compounds(Atropisamerism) and condtions for opticd
adivity.

Stereospeific and sereoselective readions

UNIT-III 10 Haurs
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Heterocyclic compounds:
Nomenclatureand classfication
Synthesis, eadionsand medcinal uses offollowing compounds/erivatives
Pyrrole, Furan, and Thiophene

Relative aromaticity andreactivity of Pyrrole, Furan and Thiophene

UNIT-IV 8 Hours

Synthesis, eadionsand medcinal uses offollowing compounds/érivatives
Pyrazole, Imidazole, Oxazole and Thiazole.
Pyridine, Quinoine, Isaquinadline, Acridine and Indole. Basicity of pyridine
Synthesis and edicinal uses ofPyrimidine, Purhe, azepinesand theirderivatives

UNIT-V 07 Hours

Reactions of synthetic importance

Meta hydride reduction (NaBH, and LiAlH,), Clemmensen reduction, Birch
reduction, Wolff Kishner reduction.

Oppenauer-oxidation andDakin reaction.
Bedmannsrearrangement and Schmidtearangement.
ClaisenSchmidt conansation

Remmmended Books (Latest Editions)

1. Organic chemistry by I.L. Finar, Volume-1 & 11.

A text book of aganic chemistry i Arun Bahl, B.S. Bahl.
Heterocyclic Chemistry by Rg K. Bansa

Organic Chemisry by Morrisonand Boyd

Heterocyclic Chemistry by T.L. Gilchrist

a M 0N
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BP402T.MEDICINAL CHEMISTRY 1 | (T heory)
45 Haurs

Scope: This subpd is designed to impart fundamentl knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphaskes on structure adivity
relationships of drugs, importance of physicochemicd properties and metbolism of
drugs. The syllabusaso emphaszes on chemical synthesisof important drugs under each
class.

Objectives: Uponcomgetion ofthe coursethe studentshall beable to

N

W

unedrstand thechemistry of drugs with respect to theirpharmacological activity

unarstand the drug metabolic pathways, adverse effect and therapeutic value of
drugs

know theStructural Activity Relationship(SAR) of different class ofdrugs
write the chemical synthesis of somerdgs
Course Content:

Study of the development of the following classesof drugs, Classfication, medanism of
action, uses of drugs mentioned in the course, Structure activity relationship of selective
classof drugs asspedfied in the courseand synthesis ofdrugs siperscripted (*)

UNIT- I 10 Haurs

Introduction to Medicinal Chemistry
History and development of medicinal chemistry
Physicochemical properties inrelation to biological adion

lonization, Soluhbility, Patition Cfficient, Hydrogen bondng, Protein
binding, Chektion, Bioisosteism, Optical and Geometica isomeism.

Drug metabolism
Drug metbolism principle- Phasel and Phase 11.
Fadorsaffeding drug metabolismincluding stereo chemicd ageds.

UNIT-1I 10 Haurs

Drugs ating on Autonomic Nervous System

Adr energic Neurotransmitters:
Biosynthesisand caabolism ofcaecholamine.

Adrenergic receptors(Alphaé& Beta) and theirdistribution.

Sympathomimetic agents: SAR of Sympathomimetic agents
Direct acting: Nor-epinephrine, Epinephrine, Phenylephrine*, Dopamine,
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Methyldopa, Clonidine, Dobuamine, Isoproterenol, Terbutaline,
Salbutamad*, Bitolterol, Naphazoline, Oxymetazoline and Xylometazoline.

1 Indired ading agents: Hydroxyamphetmine, Pseudoephedring,
Propylhexedrine.

1 Agents withmixed mechanism: Ephedrine, Metaraminol.

Adr energic Antagonists:

Alpha adrenergic blockers: Tolazoline*, Phentolamine,
Phenoxybenzamine, Prazosin, Dhydroergotamire, Methysergide.

Beta adrenergic blockers: SAR of beta blockers, Propranolol*,
Metibranolol, Atenoldl, Betazolol, Bisoprold, Esmdol, Metopolal,
Labetolol, Carvedilol.

UNIT-1I 10 Hours
Cholinergic neuratr ansmitters:

Biosynthesisand catabolism ofaceylcholine.

Cholinergic receptors(Musarinic & Nicotinic) and theirdistribution.

Par asympathomimetic agents: SAR of Parasympathomimetic agents

Direct acting agents: Aceylcholine, Carbachol*, Betharedol,
Methadholine, Pilocarpine.

Indirea acting/ Cholinesterase inhibitors (Reversible & Irreversible):
Physodigmine, Neosigmine*, Pyridosigmine, Edrophonium chloride,
Taaine hydrochloride, Ambenonium chloride, Isofluorphete, Echothiophete
iodide, Parathione, Malathion.

Cholinesterase ieactiv ator: Pralidoxime chloride.

Cholinergic Blocking agents: SAR of cholinolytic agents

Solanaceous alkaloids and analogues:. Atropine sulphete, Hyoscyamine
sulprete, Scopolamine hydrobromide, Homatiopine hydrobromde,
Ipratropium bromidé.

Synthetic cholinergic blocking agents: Tropicamide, Cyclopentolate
hydrochloride, Clidinium  bromide, Dicyclomine hydrochloride*,
Glycopyrrolate, Mehantheline bromide, Propantheline bromide,
Benztropine meylate, Orphenadrine citrate, Biperidine hydrochloride,
Procyclidine hydrochloride*, Tridihexethyl chloride, Isoprgpamide iodde,
Ethoprofzine hydrochloride.

UNIT- IV 08 Hours

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

Benzodiazepines: SAR of Benzodiazepines,Chlordiazpoxide, Diazepam*,
Oxazepam, Chlorazepate, Lorazepam, Alprazolam, Zolpidem

Barbitur tes: SAR of barbiturates, Barbital*, Phenoberbital, Mephobarbital,
Amobarbital, Butebarbital, Pentobabital, Sembarbital

Miscelleneous:

Amides &imides: Gluethmide.

Alcohol & their carbamate derivatives: Meprobomaie, Ethchlorvynol.
Aldehyde & their derivatives: Triclofos sodum, Paraldehyde.

B. Antipsychotics

Phenothiazeines: SAR of Phenothazeines - Promazine hydrochloride,
Chlorpromazine hydrochloride*, Triflupromezine, Thioricazine
hydrochloride, Piperacetazine hydrochloride, Prochlorperazine makate,
Trifluoperazine hydrochloride.

Ring Analogues of Phenothiazeines: Chlorprothixene, Thiothixene,
Loxapine sweanate, Clazapine.

Fluro buterophenones: Haloperidol, Droperidol, Rispeidone.
Beta amino ketones: Molindonehydrochloride.

Benzamides: Sulpieride.

C. Anticonvulsants: SAR of Anticonvulsants, mechanism of anticonvulsant
adion

Bar bitura tes: Phenobarbitone, Methabarbital. Hydantoins:
Phenytoin*, Mephenytoin, EthotoinOxazolidine diones:
Trimethadiore, ParamethadioneSucdnimides:

Phenswimide, Methsximide, Ethosimide* Urea and
monoacylur eas: Phenacamide, Cabamazepine*
Benzodiazepines: Clonazepam

Miscellaneous: Primidone, Vaproic add , Gabapentin, Fdbamete

UNIT 7 V 07 Hours

Drugs ating on Central Nervous System
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Gener al anesthetics:

Inhalation anesthetics: Haothane*, Methoxyflurane, Enflurane,
Sevoflurane, Isoflurane, Desflurane.

Ultra short acting barbitutrates: Methohexital sadium*, Thiamylal
sodium, Thiogntal sodum.

Dissocidaive aneshetics: Ketaminehydrochloride.*

Narcotic and non-narcotic analgesics

Morphine and related drugs: SAR of Morphine analogues, Morphine
sulprete, Codeine, Meperidine hydrochloride, Anilerdine hydrochloride,
Diphenoxylate hydrochloride, Loperamide hydrochloride, Fentanyl citrate*,
Methadone hydrochloride*, Propaxyphene hydrochloride, Pentazocine,
Levorphanol tartarate.

Narcotic antagonists: Naorphine hydrochloride, Levallorphan tartarate,
Naloxonehydrochloride.

Anti -inflammatory agents: Sodium salicylate, Aspirin, Mefenamic add*,
Meclofenamate, Indomehadn, Sulindag Tolmetin, Zomepiag Diclofenac,
Ketorolac Ibuprofen*, Naproxen, Piroxicam, Phenacetin, Acetaminoghen,
Antipyrine, Phenylbutazone.
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BP406P. MEDICINAL CHEMISTRY i | (Practical)
4 HoursMWeek

I Preparation of drugd intermediates
1 13-pyrazole

2 13-oxazole

3 Benzimidazole

4 Benztriazole

5 23- diphenyl quinoxaline
6 Benzocane

7 Phenytoin

8 Phenothiazine

9 Barbiturate

I Assay ofdrugs

1 Chlorpomazine

2 Phenoberbitone

3 Atrgine

4 Ibuprofen

5 Aspirin

6 Furosemide

11 Deter mination of Partition coefficient for any two drugs

Reammmended Books (Latest Editions)

1. Wilsonand Giswold ©rganic medicinal and Phamaceuticd Chemistry.
2.Foyeb s P r iofiMedicind Ghemistry.

3. Burger&s Medtina Chemistry, Vol I to IV.

4. Introduction to prirtiples of dug design- Smith andWilliams.

5. Remimgt o rPiarsnaceuticd Sciences.

6. MartindaleGs extra pharmacopaeia.
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7. Organic Chemisry by I.L. Finar, Vol. II.
8. TheOrganic Chemistry of Drug Synthesisby Lednicer, Vol. 1-5.
9. Indian Pharmacopoeia.

10. Text book of padical organic chemistry- A.l.Vogel.
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BP 403 T.PHY SICAL PHARMACEUTIC Sl (Theory)
45Hours

Scope: The coursedeals with the various physica and physicochemicd properties, and
principles involved in dosaje forms/famulations. Theory and practicd
componentsof the subed help the studentto get a better insight into various
areas of formulation reseach and development, and stabilty studes of
pharmaceuticd dosage forms.

Objectives: Upon te completion of the coursestudent shall beable to
1. Undxstand various ghysicochemicd properties of drug moeales in the
designing the dosgeforms
2. Knowthe principlesof chemicd kinetics& to use them for stability testing nad
determinatiorof expiry date offormulations
3. Demonstate useof physicochemical properties inthe formulation
development andvauation of dosgeforms.

Course Content:
UNIT-I 07 Haurs

Colloidal dispersions: Classifcaion of dispesed systems & their enera
characteristics, size & shams of colloidal particles, classiicaion of colloids &
compaative account of their general properties. Opticd, kinetic & electrical properties.
Effect of eectrolytes, maceavation, peptization& protective action.

UNIT-II Halos

Rheology: Newtonian systems, law of flow, kinemetic viscosty, effect of temperature,
nortNewtonian systens, psewoplastc, dilatant, plastc, thixotropy, thixotropy in
formulation, cetermination ofviscosty, capillary, falling Sphere, rotationalviscomeérs

Deformation of solids: Plastic and elastic deformation, Hedkel equation, Stress, Strain,
Elastic Modulus

UNIT-II 10 $lo

Coarsedispersion: Suspesion, interfada properties of sugpended particles, settling in
suspensionsformulation of floccubted and deflocculated suspensioBmusionsand
theaiesof emulsification, microemulsion and multiple emulsiors; Stability of emulsiors,
preservation of emulsiors, rheological properties of emulsionsand emulsion
formulation by HLB method.
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UNIT-IV 10Hours

Micromeretics: Particle size and distribution, mean particle size, number and weight
distribution, particle number, methodsr 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 arrangeme densities, bulkiness & flow properties.

UNIT-V 10 Haurs

Drug stability: Readion kinetics: zero, psewo-zero, first & second order, units of basic
rate constnts, determination of readion order. Physical and chemical fadors influencing
the chemical degradation of pharmaceutical product: temperature, solvent,ionic strength,
dieledric constnt, specific & genera add base caalysis, Simple numeicd problers.
Stabilization of medcina agents against common readionslike hydrolysis & oxidation.
Accderated stability testing in expiration dating of pharmaceuticd dosaje forms.
Photdytic degradation and its prevention
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BP 407P. PHY SICAL PHARMACEUTIC S- 1l (Practical)
3 Hrs/wee

Determination of particle size, particle size distribution usingsievingmetod
Determination of particle size, particle size distribution usingMi croscopic method
Determination ofbulk density, true density and porosity

Determinethe angle of reposeand influence of lubricant on angle of repose

5. Determination of viscodly of liquid using Osta@db s cowmees

8.
9.

Determination sdimentation volume with effect of different suspending agent
Determination sedimentation volume with effect of different concentration of
single suspendinggent

Determination of viscosty of semisolid by usingBrookfield viscometer
Determination ofreadion rate consent first ader.

10. Determination of readion rate constnt sscond ader
11.Accderated gability studes

Remmmended Books: (Latest Editions)

1.

o bk 0D

Physical Pharmacy by Alfred Martin, Sixth edition

Experimental phermaceutics by Eugene, Parott.

Tutorial phamacy by Cooper and Gunn.

Stocklosam J. Pharmaceuticd calculations,Lea & Febiger, Philaciphia

Liberman HA, LachmanC., Pharmaceuticd Dosage forms, Tabéts, Volume-1 to 3,
Marcd Dekkar Inc.

Liberman HA, LachmanC, Pharmaceauticd dosageforms. Dispese systems, volune 1,
2, 3. Macd Dekkar Inc.

Physical Pharmaceutics by Ramasamy C, and Manavalan R.
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BP 404 T.PHARMACOLOGY-I (T heory)
45 Hrs

Scope:  The main pumpose of the subgct is to understand what drugs do to the living

organisms and how their effeds can be applied to therapeutics. The sulped covers the
information about the drugs like, mechanism of adion, physioogical and biochemicd

effects (pharmacdynamics) as well as absorption,distribution, metbolismand excretion
(pharmacokinetics) along with the adverse effeds, clinical uses, interadions, doses,
contraindicaionsand routes ofadministration of different classes ofdrugs.

Objectives: Uponcomgetion ofthis coursethe sudent should besble to

1. Undxrstand the prarmacological adions of diferent categories of dugs

2. Eplain the nechanismof drug adion at organ system/subcdlular/
macromolecular levels.

3. Apgy thebasic prarmacological knowledge in the prevention and trestment of
various digases.

4. Obsrvetheeffea of drugs onanimals by simulated experiments

5. Appedate correlation of pharmaamlogy with other bio medcd sciences

CourseContent:

UNIT-I 08 hours
1. General Phar macology

a. Introduction to Pharmamlogy- Definition, historical landmearks and scope of
pharmaamlogy, nature and source of drugs, esseitial drugs concept and routes of
drug administration, Agonists, antagonigs( competitive and non compettive), spae
receptors, addiction, tolerance, dependence, tachyphylaxis, idiosyncrasy, allergy.

b. Pharmamkineticss Membrane transport, absorpton, distribution, metbaism and
excretion ofdrugs .Erzyme indiction, enzyme nhibition, kinetics oflimination

UNIT-II 12 Haurs

General Phar macology
a. Pharmaaodynamics- Principles andmechanisms of dug adion. Receptor theories
and classificaion ofreceptors,regulation ofreceptors. dug receptors iteradions
signal transduction mechanisms, G-proteini couded receptors, ion clannel receptor,
transmenbrane enzyme linkedreceptors, tensmembrane JAK-STAT binding
receptor and receptors thet regulatetransaiption fadors, doseesponse
relationship,therapeutic index, comhined effects of dugs andfadors modfying
drug adion.
b. Adversedrug readions.
Drug interactions (plarmaacokineticand pharmacodynamic)
d. Drugdiscowry andclinical evauation ofnew drugs -Drug discowery phase,
predinical evaluation phase, clinical trial phase, phases ofclinical trials and
pharmaavigilance.

o
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UNIT-II 10 Haurs
2. Pharmacology ofdrugs acting onperipheral nervous sysem

a. Organizationand function of ANS.

b.Neurohumoal transmsson co-transisgon and classification of neurotransitters.
c. Parasympathonimetics, Parasympathal ytics, Sympathomimetics, sympathal ytics.
d. Neuromusular blocking agents and séletal musclerelaxants (geripheral).

e. Locd anestheticagents.

f. Drugs used irmyasthenia gravis andglaucoma

UNIT-IV 08 Haurs
3. Pharmacology of drugs acting oncentral nervous syséem

a. Neurohumaal transmisgon inthe C.N.S.sgdal emphasis onmporiance of various
neurotransmitters likewith GABA, Glutamate, Glycine, seotonn, dommine.

b. General anesthetts and preanesthetcs.

c. Sedatives, hypnoics and centrally acting musde relaxants.
d. Anti-epileptics

e. Alcohols and disldi ram

UNIT-V 07 Hours
3. Pharmacology ofdrugs acting oncentral nervous sysem

a. Psychopharmacological agents: Antipsychotics, antidepressantsanti-anxiety agents,
anti-mants andhallucinogens.

b. Drugs used irParkinsons diseseand Alzheimer(s disease.
c. CNSstimulants and nootrops.

d. Opioid amlgesics andantagonigs

e. Drug addiction, dug abuse tolerance and dependence
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BP 408 P.PHARMACOLOGY-I (Practical)
4Hrs/Week

Introduction to experimental pharmaalogy.

Commonly usedinstrumentsin experimental prarmacology.
Study of common labaatory animals.

Mainterance of laboratory animals asper CPCSEA guidelines.

Conmon labaatory techniques. Blood withdrawal, serum and plasma separation,
anesthetcs andeutharasia usedfor animal studies.

6. Study of different routesof drugs administation in mice/rats.
7. Study of effect of hepatic microsonal enzyme inducers on the phenobarbitone sleeping

8.
9.

time in mce
Efect of drugs onciliary matility of frog oesoplagus
Hfect of drugs onrabbit eye.

10. Efeds of keletal musde relaxants wsing rota-rod apparatus.

11. Bfect of drugs on laomotor adivity using actophdometr.
12. Anticorvulsanteffect of drugs by MES and PTZ method.
13. Study of stereotype and anti-caatonicactivity of drugs onrats/mice

14. Study of anxiolytic adivity of drugs usng rats/mice.

15. Study of locd anesthetts by different methods

Note:All laboratory tedhniques and animalxperiments ae demonstrded by simulated
experiments by softvaresandvideos

Remmmended Books (Latest Editions)

RingH. P.,Dale M. M., RitterJ. M., Flower R. J., Rangand Daleb s
Pharmaalogy,.Churchil Livingstore Elsvier

KatzungB. G., Mastas S. B., Trevor A. J., Basic and clinical phamaamlogy, TataMc
Graw-Hill

Goodran and Gilmanés, The Pharmaaological Basis of Therapeutics
Mary AnneK. K., Lloyd Yee Y., Brian K. A., Robbin L.C., JosephG. B., WayneA.

K., Bradley RW., Applied Therapeutics, TheClinical use ofDrugs, ThePoint Lippincott

Williams & Wilkins

Mycek M.J, Gelnet S.B and Perper M.M. Lippincottd Hlustrated Revews-
Pharmalogy
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6. KD.Tripathi. Essendéis of Medical Pharmacology, JAY PEE Brothers Medical
Publishes (P)Ltd, New Delhi.

7. SharmaH. L., SharmaK. K., Principles of Phamacology, Paas medcal publisher
8. Moden Pharmacology with clinical Applicaions,by Charles R.Craig& Robert,
9. Ghosh MN. Fundamertas of Experimental Pharmawmlogy. Hilton & Compay,

Kolkata.
10. Kullarni SK. Handbookof experimental prarmacwlogy. VallabhPrakashan,
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BP 405 TPHARMACOGNOSY AND PHYTOCHEMISTRY | (Theory)
45 Hours
Scope: The subject involves the fundamentals of Pharmacognosy like scope, classficaion of
crude drugs, their identification and evaluation, phytochemicals present in them and their
medicinal properties.

Objedives. Uponcomgetion of the course, the student shall be able
1. to knowthetechniquesin thecultivation and prodiction of crudedrugs
2. to knowthecrude drugs, their uses and chemica nature
3. knowtheevaluation techniques for the herbal drugs
4. to cary out themicroscopic and morphological evaluation of crudedrugs

Course Content:

UNIT-I 10 Hours
Introduction to Phar macognosy:
(a) Definition, history, scopeand development of Pharmacognosy

(b) Sources of Drugsi Plants, Animals, Marine & Tisaueculture
(c) Organized drugs, unorganized drugs (dried latex, dried juices, dried extrads, gumsand
mucilages, oleoresins and oleo- gum -resins).

Clasgfication of drugs:
Alphabeticd, morplologicd, taxonomica, chemicd, pharmawlogical, chemo and sero
taxonomical classficaion of drugs

Quiality control of Drugsof Natural Origin:
Adulteration of drugs of natural origin. Evaluation by organoleptic, microscopic, physicd,
chemical and biological methodsand properties.

Quantitative microscopy of crude drugs including lycopodiumspore method, |eafconstants,
cameralucidaand dagramsof microscopic objectsto scale with camera lucida.

UNIT-II 10 Hours
Cultivation, Colledion, Processng and storageof drugsof natural origin:
Cultivation and Collection of drugsof natural origin

Fadorsinfluencing cultivation of medicina plants.

Plant hamones and their applications.

Polyploidy, mutation and hybridization with reference to medicind plants

Conservation of medicinal plants

UNIT-II' 07 Haurs
Plant tisste culture:

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

Applications of plant tissue culturein pharmacognaosy.

Edible vaccines
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UNIT IV 10 Hours
Phar macognosy in various systems of medicine:

Role of Pharmacognosy in alopathy and traditional systems of medicine namely, Ayurveda,
Unani, Siddha, Homeopathy and Chirese systemsof medicine.

Introduction to secndary metabolites:
Definition, classficaion, properties and test for identification of Alkaloids, Glycosides,
Flavonoids, Tannins, Volatile oil and Resins

UNIT V 08 Haurs
Study of biologicd source, chemica nature and uses of drugs of natural origin containing
following drugs

Plant Products:

Fibers - Catton, Jute, Hemp

Hall ucinogens, Teratogens, Natural allergens

Primary metabolites:

General introdwction, detailed study with respect to chemistry, sources, preparation,
evaluation, preservation, storage, therapeutic used and commercial utility as Pharmaceuticd
Aids and/orMedicines for thefollowing Primary metabdlites:

Carbohydrates: Acecia, Agar, Tragacanth, Honey

Proteins and Enzymes : Gelatin, casein, proteolytic enzymes (Papain, bromelan,
serratiopeptidase, urokinase, streptokinase, pepsin).

Lipid s(Waxes, fats, fixed oils) : Castor ail, Chaulmoogra oil, Wool Fat, Bees Wax

Marine Drugs:

Novel medicinal agentsfrom marine sources
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BP408P. PHARMACOGNOSY AND PHYTOCHEMISTRY | (Practical)
4 Hour s'Week

1. Analysis of crude drugs by chemical teds: (i) Tragaacanth (ii) Acacia (iii)Agar (iv)

Gelatin (v) starch (vi) Honey(vii) Castor all
2. Determination of stomatal number and index
Determination of vein idet nunber, vein idet termination and pali sideratio.
Determination of size of starch grains, calcium oxalate crystals by eye piece
micrometer
5. Determination of Fiber length and width
6. Determination of numker of starch grains by Lycopodiumspore method
7. Determination of Ash value
8
9.
1

Hw

. Determination of Extractive values of crudedrugs
Determination of moisture content of crudedrugs
0. Determination of swelling index and foaming

Remmmended Books: (Latest Editions)
1. W.CEvans, Trease and EvansPharmaagnosy, 16thedition, W.B. Sounders & Co.,
London, 2009.
2. Tyler, V.E., Brady, L.R.and Roblers, J.E., Pharmaaognosy, 9thEdn.,Leaand
Febiger, Philadelphia, 1983.
3. Text Book of Pharmacognaosy by T.E. Wallis
4. Mohammad Ali. Pharmacognosy and Phytochemistry, CBSPublishers &
Distribution, New Delhi.
5. Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (2007), 3 Edition,
Nirali Prakashan, New Ddhi.
6. Herbal drugindustry by R.D. Choudlary (1996),IstEdn, Eastern Publi sher, New
Delhi.
7. Esentias of Pharmacognosy, Dr.SH.Ansari, IInd edition, Birla puldications, New
Delhi, 2007
Pradical Pharmacognosy: C.K. Kokate, Purohit, Gokhlae
Anatomy of CrudeDrugs by M.A. lyengar

©®
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SEMESTER V
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BP501T.MEDICINAL CHEMISTRY i Il (T heory)
45 Haurs

Scope: This subpd is designed to impart fundamentl knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphaskes on structure adivity
relationships of drugs, importance of physicochemicd properties and metbolism of
drugs. The syllabusaso emphaszes on chemical synthesisof important drugs under each
class.

Objectives: Uponcomgetion ofthe coursethe student shall beble to
1. Undrstand thechemistry of drugs with respect to theirpharmacologicd activity

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

w

Know theStructural Activity Relationship of diferent class ofdrugs

»

Study the chemical synthesisof selected drugs

CourseContent:

Study of the development of the following classes of drugs, Classfication,
mecdhanism of action, uses of drugs mentioned in the course, Structure activity
relationship of selective class of drugs as spedfied in the course and synthesis of
drugs superscripted (*)

UNIT- I 10 Haurs
Anti histaminic agents: Histamine, receptors and their didribution in the

humanbaly

H 4 antagonists: Diphenhydramine hydrochloride*, Dimerhydrinate,
Doxylamines cuacinate, Clensstine fumarate, Diphenylphyraline hydrochloride,
Tripelenamine  hydrochloride,  Chlorcyclizine  hydrochloride, Medizine
hydrochloride, Buclizine hydrochloride, Chlorpheniramine maleate, Triprolidine
hydrochloride*, Phenidamine  tatarate,  Promethazine  hydrochloride*,
Trimeprazine tatrate, Cyproheptadine hydrochloride, Azatidine maéde,
Astemizole, Loratadine, Cetirizine, Levocetrazine Cromdyn sodium

H,-antagonists: Cimetidine*, Famatidine, Ranitidn.
Gastric Proton pump inhibitors: Omeprazole, Lansopazole, Rabeprazole,

Pantoprazole

Anti -neoplastic agents:
Alkylating agents:  Meclorethamine*, Cyclophosplamide, Melphalan,
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Chlorambucil, Busulfan, Thiotepa

Antim etabolites: Mercaptopurire*, Thioguanine, Fluorouracil, Floxuridine,
Cytarabine, Methotrexate*, Azathioprine

Anti biotics: Dadinomycin, Daunombicin, Doxorubicin, Bleomycin
Plant products: Etoposde, Vinblastin sulplate, Vincristin suphate
Miscellaneous: Cisgatin, Mitotane.

UNIT 7 1l 10 Haurs

Anti-anginal:

Vasodiators: Amyl nitrite, Nitroglycerin*, Pentaerythritol tetranitrate, Isosorbide
dinitrite*, Dipyridamale.

Calcium channel blockers: Verapamil, Bepridil hydrochloride, Diltiazem
hydrochloride, Nifedipine, Amlodipine, Felodipine, Nicardipine, Nimodipine.
Diuretics:

Carbonic anhydrase inhibitors: Acdazolamide*, Methazolamide,
Dichlorphenamide.

Thiazides: Chlorthiazide*, Hydrochlorathiazide, Hydroflumethiazide,
Cyclothiazide,

Loop diuetics: Furosmide*, Bumetnide, Ethecrynic aadd.

Potassiunmspaing Diuretics. Spironolactone, Triamterene, Amiloride.
OsmoticDiuretics: Mannitol

Anti-hypertensive Agents: Timolol, Captopril, Lisinopril, Enalapril, Benazepril
hydrochloride, Quinapril hydrochloride, Methyldopate hydrochloride,* Clonidine

hydrochloride, Guanethidine monosulphat Guanabenz acdate, Sodium
nitroprussde, Diazoxide, Minoxidil, Re®rpine, Hydralazine hydrochloride.

UNIT- 1 10 Haurs

Anti-arr hythmic Drugs Quinidine sulphate, Procainamide hydrochloride,
Disopyramide phosp&e*, Phenytoin sodium, Lidocaine hydrochloride,
Tocanide hydrochloride, Mexiletine hydrochloride, Lorcainide hydrochloride,
Amiodarone, Sotalol.

Anti-hyperlipidemic agents. Clofibrate, Lovastatin, Choleseramine and
Cholestipol

Coaguant & Anti coagulants: Menadione, Aceomenadione, Warfarin*,
Anisindione,clopidogrel

Drugs used in Congesive Heart Failure: Digoxin, Digitoxin, Nesiritide,
Bosenén, Tezosenan.
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UNIT- IV 08 Haurs

Drugs ating on Endocrine sysem
Nomenclature, Stereochemistry and mesbolism of steroids

Sex hormones. Testosterone, Nandrdone Progestrones, Oestriol, Oestradiol,
Oestrione,Diethyl stilbestrol.

Drugsfor erectile dysfunction: Sildenafil, T adal &fil.

Oral contraceptives: Mif epristone, Norgestril, Levonargestrol

Corticogeroids: Cortisone, Hydrocortisone, Prednisolone, Betamethasone,
Dexamethesone

Thyroid and antithyroid drugs: L-Thyroxine, L-Thyronine, Propylthiouradl,
Methimazole.

UNIT TV 07 Hours
Anti diabetic agents:
Insulin and its pparations
Sulfonyl ureas: Tdbutamide*, Chlorpropamide, Glipizide, Glimepride.
Biguanides: Metfomin.
Thiazolidinediores: Pioglitazone, Rasiglitazone.
Meglitinides:Repaglinide, Nateglinide.
Glucosidasenhibitors: Acrabose,Voglibose.

Local Anesthetics: SAR of Locd anesthetcs

Benzoic Acid derivatives, Cocane, Hexylcaine, Meprylcane, Cyclomethycaine,
Piperocane.

Amino Benzoic acid derivatives. Benzocane*, Butamben, Procaine*, Butacane,
Propaxycaine, Tetracaine, Benoxinate.

Lidocaine/Anilide derivatives: Lignocaine, Mepivacane, Prilccaine, Etidocane.

Miscellaneous: Phenacane, Diperodan, Dibucane.*

Remmmended Books (Latest Editions)

1.Wilsonan d Gi sQuganic dnélisinal andPharmaceuticd Chemistry.
2.Foyeb s P r iofivedicipd Ghanistry.

3. Burgerés Medcinal Chemistry, Vol [ to IV.

4. Introduction to prirciples of dug design- Smith andWilliams.

5. Remimgt o rPiéarsnaceuticad Sciences.

6. Martindaleés extra pharmacopoeia.

7. Organic Chemigry by I.L. Finar, Vol. I1.

8. TheOrganic Chemistry of Drug Synthesisby Lednicer, Vol. 1to 5.
9. Indian Pharmacopoeia.

10. Text book of padical organic chemistry- A.l.Vogel.

110




111



BP 502 T.Industrial Pharmacy! (Theory)
45 Haurs

Scope: Course enables the studentto understand and appreciate the influence of
pharmaceuticd additives and various pharmaceuticd dosage farms on the performance of
the dug poduct.

Objectives: Uponcompletion of thecoursethe student shall beable to

1. Know the various pharmaceuticd dossge forms and their manuacturing
techniques.

2. Knowvariousconsicerationsin development of pharmaceuticd dosage forms

3. Formulate solid, iquid and smisolid dosge forms andevaluatethemfor their
quality

Coursecontent:
3 hours/wee
UNIT-I 07 Haurs

Preformulation Studies: Introduction to preformulation, goals and objectives, study of
physicochemicd characteristics of dug subsances.

a. Physical properties: Physical form (crystal & amorphou$, particle size, shage, flow
properties, solubilty profile (pKa, pH, partition coefficient), pdymorphism

b. Chemical Properties: Hydrolysis, oxidation, eduction, racemisation, plymerization
BCSclassification ofdrugs & its significant

Application of preformulation consicerationsin the development of solid, liquid oral and
parenteral dosage formsand its impad on stabilty of dosage forms.

UNIT -l 10 Hours

Tablets:

a  Introduction, ideal characteristics of tablets, classficaion of tablets. Excipients,
Formulation of tablkts, granulationmethodscompresson and processng problems.
Equipnents and thlet toding.

b. Tablet coating: Types of coating, coating materials, formulation of coating
compostion, methodsf coating, equipment employed and defeds in coating.

c.  Quality control tests: In process andinished poduct tests

Liquid orals: Formulaion and mandacturing consiceration of syrups and elixirs
suspensionand emulsiors; Filling and padkaging; evaluation of liquid orals
official in pharmacopoea
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UNIT-1I 08 Haurs
Capaules:

a. Hard gelatin capaules: Introduction, Productionof hard gelatin cgpsuleshelk. size
of capsukes, Filling, finishingand special techniquesof formulation of hard gelatin
cgosuks, manufacturing defectdn process and final product quality control tests
for cgpsuks.

b. Soft gelatin capaules: Nature of shell and cgsue content, size of
cgosuks,importance of tase adsorption and minim/gram factors, production, in
process and final product quality control tests.Packing, storage and stability testing
of soft gelatin capsules and their applications.

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

UNIT-IV 10 Hours
Parenteral Products:

a. Definition, types, advantages and limitations. Preformulation fadors and essential
requirements, ehicles, additives, mportance ofisotonicity

b. Prodwction procedure, production facilities and controls,
aseptic processing

c. Formulation of injedions, steile powders,large volume parenteras and
lyophilized products.

d. Contairers and closures selection, fill ing and sealing of ampoues, vials and infusion
fluids. Quality control tests of parenteral products.

Ophthalmic Preparations: Introduction, formulation considerations; formulation of eye
drops, eye oirtments and eye Iations; methals of preparation; labeling, contairers;
evaluation of ophtlalmic preparations

UNIT-V 10 Haurs

Cogametics. Formulation and preparation of the following cosmetic preparations:
lipsicks, shampos, cold cream and vanishng cream, todh pastes, hair dyes and
sunseceans.

Pharmaceutical Aerosols: Definition, pgropellants, contairers, vaves, types of agosol
systems; formulation and mandacture of aeosols; Evaluation of aegosols; Quality
controland sability studes.

Packaging M aterials Science: Materias usedfor padkaging of pharmaceuticd products,
factors influencing choice of contaners, legal and official requirementsfor contairers,
stability aspects of padaging maierials, quality control tests.
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BP 506 P. Industrial Pharmacyl (Practical)
4 Hour shveek

Preformulation studies on paracetamol/asparin/or any other drug
Preparation and evaluation of Paacetamoltablets
Preparation and evaluation of Aspirin tablets
Coaating of tablets film coating of ables/granules
Preparation and evaluation of Tetracycline capsules
Preparation of Calcium Gluconate injection
Preparation of Ascorbic Acid injection
Qulaity control test of (as per IP) marketed tablets and capsules

© o No o bk~ w0wDbdRE

Preparation of Eye drops/ and Eye ointments
10. Preparation of Creams (cold / vanishing cream)
11. Evauation ofGlasscontainers (as per IP)

Remmmended Books: (Latest Editions)

1

g b~ W

N O

(o]

. Pharmacautical dosage forms- Tablets, volume 1 -3 by H.A. Liberman, Leon Lachman
&J.B.Schwartz

. Pharmacautica dosage form - Parenteral medcaion vol- 1&2 by Liberman &
Lachman

. Pharmacautical dosage form dispasesystemVOL-1 by Liberman& Lachman
. Modern Pharmaceutics by Gilbert S. Banker & C.T. Rhodes3rd Edition

. Remington: The Science and Practice of Pharmacy, 20th edition Pharmacautical
Science (RPS

. Theory and Pradice of Industral Pharmacy by Liberman & Ladman

. Pharmaceautics- The science of dosge form design by M.E.Aulton, Churchill
livingstone Latestedition

Introdwction to Pharmaceautical Dosage Forms by H. C.Ansl, Lea &Febiger,
Philadelphia, 5Medition, 2005

. Drug stability - Principles and pradice by Cartensen& C.J. Rhades, 3rd Edition,
Marcd Dekker Series, Vol 107.
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BP503.T.PHARMACOLOGY-II (T heory)
45 Hours

Scope: This subgd is intended to impart the fundamentl knowledge on various aspects
(classificaion, mechanism of adion, therapeutic effects, clinical uses,side effects and
contraindicaions)of drugs acting ondifferent systemsof body and in addition,emplasis
on the lasic concepts ofbioassy.

Objedives: Uponcompetion ofthis cairsethe sudent should besble to

1. Undbrstand the nechanism of drugadion and its relevance in thetreatment of
different diseases

2. Demonstete isoktion of different organstissues fromthelabaratory animals by
simuated experiments

3. Demonstate thevariousreceptor actions usng isolated tissugoreparation

4. Appredate correlation of pharmaalogy with related medcd sciences

Course Content:

UNIT-I 10hours
1. Pharmacology ofdrugs acting on cardio vascular sysem

a. Introdwction to hemdynamic and electrophysiology of heat.

b. Drugs used ircongestive heat failure

c. Anti-hypertensivedrugs.

d. Anti-anginal drugs.

e. Anti-arrhythmic drugs.

f. Anti-hyperlipidemic drugs.

UNIT-II 10hours
1. Pharmacology ofdrugs ating on cardio vascular system

a. Drug usedin thetherapy of shock.

b. Hematincs, cogularts andanticoagulants.

c. Fibrinolytics andanti-platelet drugs

d. Plasmavolume expanders
2. Pharmacology ofdrugs acting on urinary system

a. Diuretics

b. Anti-diuretics.

UNIT-1I 10hours
3. Autocoids and related drugs

a. Introduction to audcoids andclassification

b. Hisamine, 5-HT and their antagonids.

c. Prosiaglandins, Tmomboxanes andLeukotrienes.

d. Angiotensin, Bradykinin and Subtance P.

e. Non-steoida anti-inflammatory agents

f. Anti-gout drugs

0. Antirheumatic dugs
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UNIT-IV 08hours
5. Pharmacology ofdrugs acting on endocrine syseem

a. Basic conceptsin endocrine pharmaalogy.

b. Anterior Pituitary hormones- analogues and theirinhibitors.

c. Thyroid hormores- analogues andtheirinhibitors.

d. Haomonesregulating plasmacacium level- Pasthormore, Cakitonin and

Vitamin-D.
d. Insulin, Qal Hypoglycemic agents andglucagon.
e. ACTH and corticoseroids.

UNIT-V O07hours
5. Pharmacology ofdrugs acting on endocrine syseem
a. Androgensand Arabdlic steroids.
b. Estrogns, pogesterone and aal contraceptives.
c. Drugs actingon the terus.
6. Bioassay
a. Principles andapplications of bi@ssay.
b.Types of bioassay
c. Bioassay of insulin, oxytocin, vas@ressn, ACTH,d-tubocuarine,digitalis, higamine
and 5HT
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7.
8.

9.

BP 507P. PHARMACOLOGY-II (Practical)
4Hrs/Week

Introduction toin-vitro pharmamlogy and ghysiological salt soldions.

Effect of drugs on isolagd frog heart.

Effect of drugs on bloodpressureand reart rate of dog.

Study of diuretic adivity of drugs usng ratsmice

DRC of acetylcholine usngfrog rectus abdominisnusck.

Effect of physostigmineand atropineon DRCof aceylcholine usng frog rectus
abdominis muscleand ratileumrespectively.

Bioassay of histamine ging guineapig ileum by matching method.

Bioassy of oxytocin udngrat uterine hornby interpolation method.

Bioassy of serotonin usng rat fundus strigby three point bioassy.

10. Bioassy of acetylcholineusingrat ileum/cobn byfour point bicassay.
11. Determination of PA; value of prazosin using & anococcygeus muscleby

Schilds plotmethod).

12. Determination of PD, value usingguinea pig ileum.
13. Effect of spasmogens and spasmdytics usng rabbit jejunum.
14. Anti-inflammatory adivity of drugs using carrageenan induced paw-edema

model.

15. Analgesicactivity of drug using central and peripheral methods

Note:All laboratory ediniquesand animal eperiments ae demonstraded by simulated

experiments by softwares andvideos

Remmmended Books (Latest Editions)

1. RangH. P.,Dale M. M., RitterJ. M., Flower R.J., Rangand Daled s rrRabokogy,
Churchil Livingstone E$evier

2.

3.
4.

© o~

KatzungB. G., Masters S. B., Trevor A. J., Basic and clinical phamalogy, Tata Mc

Graw-Hill.
Goodnan and Gilmanés, The Pharmaalogical Basisof Therapeutics

Mary AnneK. K., LIoyd Yee Y., Brian K. A., RobbinL.C.,JosephG. B., WayneA.

K., Bradley R.W., Applied Therapeutics, TheClinical use ofDrugs, ThePoint
Lippincott Williams & Wilkins.

Mycek M.J, Gelnet S.B and Perper M.M. Lippincottd Hlustrated Revews-
Pharmaalogy.

KD.Tripathi. Essenéls of Medical Pharmacology, , JAY PEE Brothers Medical

Publishes (P)Ltd, New Delhi.
SharmaH. L., SharmaK. K., Principles of Phamacology, Paas medcal publisher

Moden Pharmacology with clinical Applicaions,by Charles R.Craig& Robert.
Ghosh MNFundamentals ofExperimental Pharmaology. Hilton & Company,

Kolkata.
10. Kulkarni SK. Handbookof experimental prarmaalogy. Vallabh Prakashan.
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BP504 T.PHARMACOGNOSY AND PHYTOCHEMISTRY 11 (Theory)
45Hours
Scope: The main purpce of subjed is to impart the students the knowledge of how the
seoondary metabdites are prodwced in the crude drugs, how to isolate and identify and
prodwce them industrially. Also this subjed involves the study of prodwcing the plants and
phytochemicals through plant tissue culture, drug interadions and basic principles of
traditional system of medicine
Objedives. Uponcomgetion of the course, the student shall be able
1. to know the modern extraction techniques, charaderization and identification of the
herbal drugs and phytoconstituents
2. to uncerstand the preparation and development of herbal formulation.
3. to undcerstand the herbal druginteractions
4. to caryout isolation and identification of phytoconstituents

Cour se Content:
UNIT-I 7 Hours
Metabolic pathwaysin higher plants and their determination
a) Brief study of basic metabalic pathways and formation of different secondary metabolites
through these pathways- Shikimic acid pathway, Acetate pathways and Amino add pathway.
b) Study of utili zation of radioactive isotopesin the investigation of Biogenetic studies.

UNIT-I1 14 Hours
Genera introduction, compasition, chemistry & chemical classes, biosources, therapeutic
uses and commercia applications of following

secondary metabolites:

Alkaloids: Vinca, Rauwolfia, Belladoma, Opium,

Phenylpropanoids and Flavonoids: Lignans, Teg Ruta

Steroids, Cardiac Glycosdes & T riterpenoids: Liquolice, Dioscoreg Digitalis

Volatile oils: Mentha, Clove, Cinnamon, Fennel, Coriander,

Tannins: Catechu, Pterocarpus

Resins. Benzoin, Guggul, Ginger, Asafoetida, Myrrh, Colophony

Glycosides: Senna, Aloes, Bitter Almond

Iridoids, Other terpenoids & Naphthaquinones. Gentian, Artemisia, taxus, carotenoids

UNIT-II' 06 Hours
Isolation, Identification and Analysis of Phytoconstituents

a) Terpenoids: Menthol, Citral, Artemisin

b) Glycosides: Glycyrhetinic acid & Rutin

c) Alkaloids: Atropine,Quinine,Reserpine,Caffeine
d) Resins: Podophyllotoxin, Curcumin

UNIT-IV 10 Haurs
Industrial production, estimation and utili zation of the following phytoconstituents:
Forskolin, Sennaside, Artemisinin, Diosgenin, Digoxin, Atropine, Podoptyllotoxin, Caffeine,
Taxol, Vincristine and Vinblastine

UNIT V 8 Hours
Basics of Phytochemistry
Modern methodsof extraction, application of latest techniques like Spectroscopy,
chromatography and electropholesis in theisolation, purificaion and identificaion of crude
drugs.
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BP 508P. PHARMACOGNOSY AND PHYTOCHEMISTRY |l (Practical)
4 Hour Wee

Morphdogy, histology and povder characteristics & extraction & detection of:
Cinchona, Cinnamon, Senna, Clove, Ephedra, Fennel and Caiander
Exercise involving isolation & detection of adive principles

a Caffeine - fromteadust.

b. Diosgenin from Dioscorea

c. Atropinefrom Belladoma

d. Sennasidesfrom Senna

Separation of sugars by Paper chromatography

TLC of herbal extract

Didtil lation of volatile oils and detection of phytoconstitutentsby TLC
Analysis of crudedrugs by chemical tests: (i) Asafoetida (i) Benzoin (iii)
Colophony(iv) Aloes (v) Myrrh

Remmmended Books: (Latest Editions)

1.
2.

3.

6.
7. A.N. Kalia, Textbook ofIndustrial Pharmaaognosy, CBSPublishers, New Delhi,

8.

9.

W.C.Evans, Trease and Evans Pharmaagnaosy, 16th edition, W.B. Sounders & Co.,
London, 2009.

Mohammad Ali. Pharmacognosy and Phytochemistry, CBSPublishers &
Distribution, New Delhi.

Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (2007), 't Edition,
Nirali Prakashan, New Ddhi.

Herbal drugindustry by R.D. Choudlary (1996),Ist Edn, Eastern Publi sher, New
Delhi.

Esentials of Pharmacognaosy, Dr.SH.Ansari, lInd edition, Birla puldications, New
Delhi, 2007

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

2005.
R Endess Plant cell Biotedhnology, Springer-Verlag Berlin, 1994,
Pharmacognosy & Pharmambiotechndogy. Janes Bobbers, Marilyn KS, VE Tylor.

10. Theformulation and preparation of cosmetic, fragrances and flavours.
11.Remingt o rPlarsnaceutica sciences.

12. Text Book of Biotechnology by Vyas and Dixit.

13. Text Book of Biotechnology by R.C. Dubey.
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BP 505 T.PHARMACEUTICAL JURIS PRUDENCE (Theory)

45 Hours

Scope: This couseis designed toimpat basc knowledgeon important
legislations elated tothe professon of pharmacy in India.

Objectives: Uponcompetion ofthe course, the student shalbeable to understand:

1. ThePharmaceuticd legislationsand theirimplicaions in the dvelopment and
marketing of pharmaceuticals.

2. VariousIndian pharmaceuticd Acts andLaws

3. Theregulatay authorities andagencies governing the manufacture and sale of
pharmaceuticas

4. Thecode of ethics durng the plarmaceuticd pradice

CourseContent:

UNIT-I ul® Ho

Drugs and Cogmetics Act, 1940 and its rules 1945:

Objedives, Definitions, Lega definitions of shedules to theAct and
Rules

Import of drugs 1 Classes of drugs and cosmetcs prohibited from import, Import under
licenseor permit. Gfences andpenalties.

Manufacture of drugsi Prohibition of manufacture and sale of certain drugs,

Condtions for grant of license and condiions of license for manfacture of dugs,
Manufacture of drugs for test,examination and analysis, marufacture of new drug, loan
licenseand repacking license.

UNIT-II 10 Haurs

Drugs and Coametics Act, 1940 and its rules 1945.
Detailed stuly of Schedule G, H, M, N,P,T,U,V, X, Y, Pat XlIl B, SchF & DMR (OA)
Sale of Drugs1 Wholesle, Retail saleand Restrited license.Offences andpenalties

Labeling & Paking of drugs- Genera labeling requirementsand specimen labels for
drugs and cosmetcs, List of permitted colors. Gfences andpenalties.

Administration of the Act and Rules T Drugs Technical Advisory Board, Central drugs
Laboratory, Drugs Consultative Committee, Government drug analysts, Licensing
authorities,controlling authorities,Drugs Inspetors

UNIT-II 10 Haurs

1 Pharmacy Act 11948 Objedives, Definitions, Pharmacy Courtil of India; its
consttution and functions, Educaion Regulations, State and Joint state pharmacy
courxils; consttution and functions, Registration of Pharmadsts, Offences and




Penalties

Medicinal and Toilet Preparation Act 1 1955 Objedives, Definitions, Licensing,
Manufacture In bond and Outside bond, Eport of alcoholic preparations,
Manufacture of Ayurvedic, Homeopathic, Patent & Proprietary Preparations.
Offences andPenalties.

Narcotic Drugs and Psychotropic substanaes Act-1985 and Rules: Objedives,
Definitions, Authorities and Officers, Constiution and Functions of narcotic &
Psychotropic Consultate Committee, National Fund for Contrdling the Drug
Abuse, Prohibition, Cortrol and Regulation, opium poppy cultivation and production
of poppy straw, manufadure, saleand export of opium, Offences andPenalties

UNIT-IV 08 Haurs

T

Study of Salient Features of Drugs and Magic Remedies Act and its
rules: Objedives, Definitions, Prohibition of certain advertiserments, Clas®s of
Exempted advertisenents, Gfences and Penalties

Prevention of Cruelty to animals Act-1960: Objedives, Definitions, Insitutional
Animal Ethics Committege CPCSEA guidelines foBreeding and Stocking of
Animals, Performance of Experiments, Transfer and aaquidtion of animals for
experiment, Records, Power to suspend arevoke registration, Cffences andPenalties

National Pharmaceutical Pricing Authority: Drugs Price Control Order (DPCO)-
2013.0bjedives, Definitions, Sale prices of bulk drugs, Retail price of formulations,
Retail price and ceiling price of scheduled formulations, National List of Essetial
Medicines(NLEM)

UNIT-V 07 Haurs

T

Phar maceutical Legislationsi A brief review, Introduction, Study of drugs enquiry
committee, Hedth surwy and development committee, Hathi committee and
Mudaliarcommittee

Code of Pharmaceutical ethics D efinition, Pharmecist in relation to his job, trade,
medcd professon and his prdesson, Pharmadstd sath o

Medical Termination of Pregnancy Act
Right to Information Act
Introduction to Intelledual Property Rights (IPR)

Remmmended books: (Latest Edition)
1. Forensic Plarmacy by B. Suresh

123




. Text book ofForensic Pharmacy by B.M. Mithal

. Hand book ofdrug law-by M.L. Melra

. A text book ofForend ¢ Pharmacy by N.K. Jain

. Drugs andCosmetts Act/Rulesby Govt. ofIndia publiations.

. Medicinal andToilet preparationsad 1955by Govt. ofIndia publi@tions.

. Narcotic drugs andpsychotrogc subgances ad by Govt. of India publcations

0 N O O B~ WN

. Drugs andMagic Remediesad by Govt. of India publi@tion
9.Bare Acts of he said bws publishedy Government.Reference books(Theory)
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BP601T.MEDICINAL CHEMISTRY i lll (T heory)

45 Haurs

Scope: This subpd is designed to impart fundamentel knowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasison moden techniquesof
rational drug design like quantitative structure adivity relationship (QSAR), Prodrug
concept, comhinatorial chemistry and Compuer aided drug design (CADD). The subgpd
also emphastes on the chemistry, medianism of action, meibolism, adverse effects,

Structure Activity Relationships (SAR), therapeutic usesand synthesis of important
drugs.

Objectives: Uponcomgetion ofthe coursestudent shall beable to

1. Undrstand the impornce of drug design and different techniques ofdrug
design.

2. Undrstand thechemistry of drugs withrespect to theirbiological adivity.

3. Know themetabolismadverseeffects and thegpeutic value ofdrugs.
4. Know theimportance of SAR of drugs.

CourseContent:

Study of the development of the following classesof drugs, Classification, medanism of
action, uses of drugs mentioned in the course, Structure activity relationship of selective
classof drugs asspedfied in the courseand synthesis ofdrugs siperscripted by (*)

UNIT 7 | 10 Hours
Anti biotics

Historical badkground, Nomenclature, Stereochemistry, Structure adivity
relationship, Chemicd degradation classification and important products of
thefollowing classes.

b-Lactam antibiotics: Penicillin, Cepholosporins,b- Lactamese inhibitors,
Monobatams

Aminoglycosdes: Streptomycin, Neomycin, Kanamycin
Tetracyclines:  Tetragycline,Oxytetracycline,  Chlortetracycline,
Minocycline, Doxycycline

UNIT T I 10 Hours
Anti biotics

Historical badkground, Nomenclature, Stereochemistry, Structure adivity
relationship, Chemicd degradation classification and important products of
thefollowing classes.
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Macrolide: Erythromycin Clarithromycin, Azithromycin.

Miscellaneous: Chloramphencol*, Clindamycin.
Prodrugs Basic concepts andapplication of prodrugs design.

Anti malarials: Etiology of malaria.

Quinaolines: SAR, Quinine sulphete, Chloroquire*, Amodiaquire,
Primaguine phospéte, Pamaquire*, Quinacrine hydrochloride, Mefloquine.

Biguanides and dihydro triazines: Cycloguanil pamoat, Proguanil.
Miscellaneous: Pyrimethamine, Artesurete, Artemether, Atovoquone.

UNIT T 1l 10 Haurs

Anti -tubercular Agents

Synthetic anti tubercular agents: Isoniaid*, Ethioramide, Ethambutol,
Pyrazinamide, Pea amino salcylic aad.*

Anti  tubercular antibiotics: Rifampicin, Rifabutin, Cycloserine
Streptomycine, Cgreomycin suphate.
Urinary tract anti-infedive agents

Quinolones: SAR of quindones, Nalidixic Acid,Norfloxadn, Enaxadn,
Ciprafloxadn*, Ofloxacin, Lomdloxadn, Sparfloxadn, Gatifloxadn,
Moxifl oxadn

Miscellaneous: Furazolidine, Nitrofurantoin*, Metharamine.

Antivi ral agents:

Amantadine hydrochloride, Rimantadine hydrochloride, Idoxuridine
trifluoride, Acyclovir*, Gancyclovir, Zidovudne, Didanosire, Zalcitabine,
Lamivudine, Loviride, Delavirding, Ribavrin, Saquinavr, Indinavir,
Ritonavir.

UNITT IV 08 Haurs

Antifungal agents:
Antifungal antibioti cs: Amphoteicin-B, Nystatin, Nstamycin, Griseofulvin.

Synthetic Antifungal agents: Clotrimazole, Econazole, Butocorazle,
Oxiconazole Tiomnozole, Miconazole*, Ketocorezole, Terconazole,
Itraconazole, Flucorezol e, Naftifine hydrochloride, Tolnaftate*.

Anti -protozoal Agents: Metronidazole*, Tinidazole, Ornidazole, Diloxanide,
lodoquind, Pentamidne Isethionate, Atovaquane, Eflornithine.

Anthemintics: Diethylcarbamazine citrate*, Thiabendazole, Mebendazole*,
Albendazole, Niclosamide, Oxamniquine, Praziquantal, Ivermedin.
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Sulphonamides and Sulfones

Historical development, chemistry, classficaion and SAR of Sulfonamides:
Sulphanethizole,  Sulfisoxazole,  Sulphanethizine,  Sulfacdamide?*,
Sulphgpyridine,  Sulfamethocaole*, Sulphadazine, Mdenide acetate,
Sulfasalazine.

Folate reductase inhibitors: Trimethoprim*, Cotrimoazole.
Sufones: Dapsone*.

UNIT TV 07 Hours
Introduction to Drug Design

Variousapproadies usedn drugdesign.

Physicachemicd parameters used in quantitative structure activity
relationship (QSAR) such as partition coefficient, Hammet 6 ebectronic
parameter, Tafts seric parameter and Hansch analysis.

Pharmacophae modelingand docking techniques.

Combinatorial Chemistry: Corcept and applicaions of comhbnatorial
chemistry: sdid phaseand soluton phresesynthess.
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BP607P. MEDICINAL CHEMISTRY- Il (Practical)
4 Hours /week

I Preparation of drugsand intermediates
1  Sulphanilamide

2  7-Hydroxy, 4-mehyl coumarin
3  Chlorobutaol

4  Triphenyl imidazole

5 Tolbutamide

6 Hexamine

Il Assay ofdrugs

1 Isoncotinic add hydrazide

2  Chloroquine

3  Metronidazole

4  Dapsone

5  Chlorpkeniramine malkeae

6  Benzyl penicillin

[l Preparation of medcinally important compound®r intermediates by Microwave
irradiation technique

IV Drawing structures andreadions usng chem draw®

V  Determination of physicochemicd properties such as logP, clogP, MR, Molecular
weight, Hydrogen bond donas and acceptors for class of drugs course content
usingdrug design softvare Drug likeliness reening (Lipinskies RO5)

Remmmended Books (Latest Editions)

. Wilsonand G s w oQrganic snedicinal and Pharmacautical Chemistry.

. Foyed s P r ioffiMedicipd Ghemistry.

. Burgers Medcinal Chemistry, Vol | to V.

. Introduction to priciples of drug design- Smith andWilliams.

Remingt o rPliarsnaceutical Sciences.

Matindaleés extra pharmacpaoeia.
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7. Qganic Chemisry by I.L. Finar, Vol. II.

8. TheOrganic Chemistry of Drug Synthesisby Lednicer, Vol. 1-5.
9. Indian armacwpoeia.

10. Text book ofpracticd organic chemistry- A.l.Vogel.
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BP602 T.PHARMACOLOGY-III (T heory)
45 Haurs

Scope: This subed is intenced to impart the fundmentl knowledge onvarious aspects
(classificaion, mechanism of adion, therapeutic effects, clinical uses,side effects and
contraindicaions) of drugs acting onrespiratory and gastrointestinal system, infedious
diseases, immurno-pharmacology and in  addition,emplasis on the principles of
toxicology and chronopharmaalogy.

Objectives: Uponcomgetion ofthis coursethe sudent should besble to:

1. unarstand the nechanism of dugadionand itsrelevance in thetreatment of
differentinfedious digases

2. comprehend theprinciples of taicology and reament ofvarious poisonirgsand

3. appreciate correlation of pharmaamlogy with related medcd sciences.

Course Content:

UNIT-I 10hours
1. Pharmacology ofdrugsacting on Respiratory sysem
a. Anti -asthmatic drugs
Drugs used in the amagement of COPD
Expedorants andantitussives
Nbsal decongestants
Respiratory stimulants

® oo

2. Pharmacology ofdrugs acting on the Gastrointestinal Tract
a. Antiulcer agents.
b. Drugs for constipationand diarhoea
c. Appetite stmulantsand suppessants.
d. Digestants andcarminatives.
e. Enmetics andanti-emetics.

UNIT-II 10hours
3. Chemotherapy
a. General principles of chematherapy.

b. Sulfonamides andcotrimoxazole.

c. Antibiotics- Penicillins, cephalosporins chloramphencol, maaolides,
guindones andfluoroquinolins tetracycline and aminoglycosides

UNIT-II 10hours
3. Chemotherapy
a. Antitubercular agents

b. Antileprotic agents
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c. Antifungal agents
d. Antivira drugs
e.Anthelmintics

f. Antimalarial drugs
g. Antiamaebic agents

UNIT-IV O8hours

3. Chemotherapy
l. Urinary tract infectionsand sxually transmitted diseases.
m. Cremotherapy of malignancy.

4. Immunophar macology

a. Immunostmulants
b. Immunosuppessant
Protein drugs, monalonal antibodes, taget drugs toantigen, biosmilars

UNIT-V O07hours
5. Principles oftoxicology

a. Definitionand besic krowledgeof acute, sulacute and chronic toxicity.

b. Definitionand besic krowledgeof genotoxicity, carcinogenicity, teratogenicity
and muagenicity

c. General principles of reatment of poisomng

Clinical symptoms andnaragement ofbarbiturates, morphie,

organophosphosphorusmpound anddad, mecury and arsenic poisoninmg.

Q

6. Chronophar macology
a. Definition ofrhythm and cycles.
b. Biological clock and ther signifi cance leading to chronotheapy.
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BP 608P. PHARMACOLOGY-IIl (Practical)
4Hrs/Week

1. Dosecdculation in phamacologicd experiments

Antiallergic adivity by mastcdl stabilization assay

Study of anti-ulcer activity of adrug using pylorus ligand (SHAY) rat model and

NSAIDS induced ulcer model.

Study of effect of drugs on gastrointestinal motility

Hfect of agonistand antagonids onguineapig ileum

Estmation of €um biodhemicd parametrs by using sem- autoanal yser

Hfect of salinepurgative on frog intestine

Insulinhypoglycemic effed in rabbit

Test for pyrogens (rabbit method)

10. Determination of acuteoral toxicity (LD50) of adrugfrom agiven data

11. Determination of acute skin irritation / carosion ofatest subtance

12. Determination of acuteeye irritation /corrosionof atest subtance

13. Gdculation of pharmacokinetic parameters from agiven data

14.Biostatistics methodsn experimental pharmamlogy( studentd s t NOWAs t , A

15. Biostatistics methodsn experimental prarmaamlogy (Chi square test,Wilcoxon
Signed Rank test)

wn

© N A

*Experiments are demonstrated bysimulatedexperiments/videos

Remmmended Books (Latest Editions)

1. RngH. P.,Dale M. M., RitterJ. M., Flower R.J., Rangand Daled s rrRabokogy,
Churchil Livingstone Edevier

2. KatzungB. G., Mastas S. B., Trevor A. J., Basic and clinical pharmalogy, Tata Mc
Graw-Hill

3. Goodran and Gilmanés, The Pharmalogical Basisof Therapeutics

4. Mary AnneK. K., Lloyd Yee Y., Brian K. A., RobbinL.C., JosephG. B., WayneA.

K., Bradley RW., Applied Therapeutics, TheClinical use ofDrugs. ThePoint Lippincott
Williams & Wilkins

5. Mycek M.J, Gelnet S.B and Perper M.M. Lippincottd Hlustrated Revews-
Pharmalogy

6. KD.Tripathi. Essenéls of Medica Pharmacology, , JAY PEE Brothers Medical
Publishes (P)Ltd, New Delhi.

7. Sharma H. L., Sharma K. K., Principles of Pharmawlogy, Paras medca publishe
Modern Pharmacology with clinical Applicaions,by Charles R.Craig& Robert,

8. Ghosh MN. Fundamertas of Experimental Pharmaology. Hilton & Company,
Kolkata,

9. Kullarni SK. Handbookof experimental prarmaclogy. VallabhPrakashan,

10. N.Udupaand P.D. Gupta, Corceptsin Chronoplarmaamlogy.
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BP603 T. HERBALDRUGTECHNOLOGYTheory)

45hours
Scope: This subject gives the student the knowledge of basic understanding of herbal drug
industry, the quality of raw material, guidelines for quality of herbal drugs, herbal cosmetics,
natural swedeners, nutraceutical etc. The subject also emphasizes on Good Manufaduring
Pradices (GMP), patenting and regulatory issues of herbal drugs

Objedives. Uponcomgetion of this course the student shouldbe able to:
1. understand raw material as source of herbal drugs from cultivation to herbal drug
product
2. knowthe WHO and ICH guidelines for evaluation of herbal drugs
3. knowtheherbal cosmetics, natural sweeteners, nutraceuticals
4. appreciate patenting of herbal drugs, GMP .

Cour se content:
UNIT-I udd Ho
Herbs asraw materials
Definition of herb, herbal medicine, herbal medicina product, herbal drug preparation
Source of Herbs
Selection, identification and authentication of herbd materials
Processng of herbal raw material

Biodynamic Agriculture
Goodagricultural practicesin cultivation of medicinal plantsincluding Organic farming.
Pest and Pest management in medicina plants: Biopesticides/Bioinsedicides.

Indian Systems of Medicine

a) Basic principlesinvolved in Ayurveda, Siddha, Unani and Homeopathy

b) Preparation and standardization of Ayurvedic formulationsviz Aristas and Asawas,
Ghutika,Churna, Lehya and Bhasma.

UNIT-II 7 Hours
Nutraceuticals

Genera aspeds, Market, growth, scope and types of prodicts available in the market. Hedth
benefits and role of Nutraceuticals in ailmentslike Diabetes, CV S diseases, Cancer, Irritable
bowel syndrame and various Gastro intestinal diseases.

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

Herbal-Drug and Herb-Food Interactions. Genera introduction to interaction and
classfication. Study of following drugs and their possble side effeds and interadions:
Hypercium, kava-kava, Ginkobiloba, Ginseng, Garlic, Pepper & Ephedra.

UNIT-I1I 10 Haurs
Herbal Cosmetics
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Sources and description of raw materials of herbal origin used via, fixed oils, waxes, gums
colours, perfumes, protective agents, bleaching agents, antioxidants in products such as skin
cae, hair care and ol hygiene prodicts.

Herbal excipients:
Herbal Excipientsi Significance of substances of natural origin as excipierts 1 colorants,
swedeners, binders, diluents, viscosity builders, disintegrants, flavors& perfumes.

Herbal formulations:
Corventiona herbal formulations like syrups, mixtures and tablets and Novel dosage forms
like phytosomes

UNIT- IV 10 Haurs
Evaluation of DrugsWHO & 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 right, Breeder &right, Bioprospeding and
Biopiracy

b) Patenting aspects of Traditional Knowledge and Natural Products. Case study of Curcuma
& Neam.

Regulatory Issues - Regulations in India (ASU DTAB, ASU DCC), Regulation of
manufadure of ASU drugs- Schedule Z of Drugs & Cosmetics Act for ASU drugs.

UNIT-V 07 Haurs
General Introduction to Herbal Industry

Herbal drugsindustry: Present scopeand futureprospeds.

A brief acount of plant based industries and institutions involved in work on medicinal and
aromatic plantsin India.

Schedule T i Good M anufacturing Practice of Indian systems of medicine

Comporents of GMP (Schedulei T) and its objectives

Infrastructural requirements, working space storage area, macdhinery and equipments,
standard operating procedures, health and hygiene, documentation and records.
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BP 609P. HERBAL DRUG TECHNOLO GY (Practical)
4 hours/wee

To perform preliminary phytochemical screening of crude drugs.

Determination of the alcohol contémf Asava and Arista

Evaluation of excipients of natural origin

Incorporation of prepared and standardized extract in cosmetic formulations like creams,
lotions and shampoos and their evaluation.

Incorporation of prepared and standardized extract imialations like syrups, mixtures
and tablets and their evaluation as per Pharmacopoeial requirements.

Monograph analysis of herbal drugs from recent Pharmacopoeias

Determination of Aldehyde content

Determination of Phenol content

Determination of totd alkaloids

POnNPRE

o

e

Remmmended Books: (Latest Editions)

Textbook of Plarmaacognosy by Trease& Evans.
Textbook of Plarmaacognosy by Tyler, Brady & Robler.
Pharmaaognosy by Kokate, Purdit and Goklale
Essatial of Pharmaaognosy by Dr.S.H.Ansari
Pharmacognosy & Phytochemistry by V.D.Rangari

2 T o

Pharmacopceal standrds for Ayurvedic Formulation (Courtil of Research in
IndianMedicine & Homeopathy)

7. Mukherjee, P.W. Quality Controlof Herba Drugs: An Approach to Evaluation of
Botantcds. Business HozonsPublishas, New Delhi, India, 2002.
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BP 604 T. BOPHARMACEUTICS AND PHARMACOKINETICS
(Theory)

45 Hous

Scope: This subed is designed to impart knowledge and skills of Biophamaceutics
and prarmaakineticsand their applications in pharmaceutical development, design of
dose and dosage regimen and in solving the problems arised .therein

Objectives: Upon comgetion of the coursestulent shall beable
to:

1. Understand thebasic conceptsin biophamaceutics andpharmacokinetics and
their significance.

2. Use ofplasma drug concentratigime data to calculate thgpharmaaokinetic
parameters to describe the kinetics ofirug absorpton, distribution,
metabolism, excretion, elimination

3. To understand the concepts of bioavailability and bioequivalence of drug
products and their significance.

4. Understand various pharmacokinetic parameters, their significance &
applications.

Course

Content:
UNIT-I 10
Hours
I ntroduction to

Biophar maceutics

Absorption; Mechanisms of drug absorptionthrough GIT, factors influencing drug
absorption though GIT, absorption of drug from Non per oral extravascular
routes, Distribution Tissuepermeability of drugs, binding of drugs, apparent, volume
of drug distribution, plasma and tissuprotein binding of drugs, fadors affeding
protein-drug bindng. Kinetics of potein bindng, Clinicd significance of protein
bindingof drugs

UNIT- I 10

Hours

Elimination: Drug metabolism and basic understanding metabolic pathweangb
excretion of drugs, factors affeding rena excretion of drugs, renal clearance, Non rena
routes of dug excretion of drugs

Bioavailability and Bioequivalence: Definition and Objedives of bioawailability,
absolute and relative bioavailability, measurement of bioavailability, in-vitro drug
dissolution models, in-vitro-in-vivo correlations, bioequivelence studes, methodsto
enhance the dissolution rates and bioavailability of poorly soluble drugs.

UNIT- Il 1l0rHo

Phar macokinetics: Definition andintroduction to Pharmaaokinetics, Compatment
models, Noncompatment models, physiological models, One compatment open
model. (a). Intravenous Injection Bolus) (b). Intravenous infusion and (c)Extra
vascular administrations. Plarmaaokinetics parametersKe ,t1/2,Vd,AUCKa, Clt and
CLg- definitions methods of eliminations, understanding of their significance and

appicaton
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UNIT- IV 08 Hours

Multicompartment models: Two compatment open model.lV bolus

Kinetics of multiple dosing, steady state drug levels, calculation of loading and
mainetnance doses and their significance in clinical settins.

UNIT-V 07 Haurs
Nonlinear Phar macokinetics: a. Introduction, b.Fadors causing Non-lineaity.

c. Michadis-menton m#éhod ofestimatingparameters, Explanation with exaple of
drugs.

Remmmended Books: (Latest Editions)

1. Biophamaceutics andClinicd Pharmaakineticsby, Milo Gibaldi.
2. Biophamaceutics andPharmaaokinetics;By Robert F Notari
3. Applied bioplarmaceutics andpharmacokinetics,Leon Shargel and Andrew
B.C.YU 4th editon Prentice-Hall Inernational edition.USA
4. Bio phamaceutics andPharmaakinetics-A Tredise,By D. M. Brahmankar and
Sunil B.Jaiswal Vallabh PrakashanPitampura, Delhi

. Pharmaaokinetics:By Milo Glbaldi Dorald, R. Mercd Dekker Inc.

. Hand Book of Clinical Pharmaaokinetics,By Milo Gibaldi and Laurie Prescott by
ADIS Hedth Science Press.

. Biophamaceutics; By Swarbrick

. Clinicd Pharmaaokinetics, Concepts andApplicaions: By Malcolm Rowland and
. Thomes, N. Taen, Leaand Febrger, Philaddphia, 1995.

O Dissdution, Bioavailability and Bioequivalence, By AbdouH.M, Mack,
PublishingCompany,Pennsylvania1989.

11. Biophamaceutics andClinicd Pharmaakinetics-An introduction 4th ediiton
Revisedand expanded by Rebort F Notari Marcel Dekker Inn, New York and
Basel, 1987.

12. Remingt o rPliarsnaceutical Sciences, By Mack PublishingCompany,
Pennsylvnia

o 01
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BP 605 T.PHARMACEUTICAL BIOTECHNOLOGY (Theory)
45 Haurs

Scope:

T
)l

Biotechnology has a long promise to revolutionize the biological sciences and
technology.

Scientific applicaion of biotechnolagy in the field of genetic engineeing,
medcine and fermentation technology makes thesubject interesting.
Biotedhnology is leading to new biologica revolutions in diagnosis, prevention
and cure of diseases, newand cheaper pharmaceutical drugs.

Biotedhnology has already produced transgenic cropsand animals and the future
promises lotmore.

Itis bastally areseach-based subgd.

Objectives: Uponcomgetion ofthe subjet student shall besble to;

1.

Bw

Unit |

f)

Understanding the impatance of Immobilized enzymes in Pharmaceutical
Industres
Genetic engineeing applications in glationto production of pharmaceuticals

. Impottance of Monoclonal antibodes inIndustres

Appedate the useof microorganisms in fermentation technology
10 Haurs

Brief introduction toBiotechnology with reference to Pharmacauticd Sciences.
Enzyme Biotechnology- Methods ofenzyme immobilization and applicaions.
Biosensos- Working and applicaions of biosnsors in Pharmaceutical Industries.
Brief introduction toProtein Engineering.

Use of microbes in industy. Production of Enzymes- General consideation -
Amylase, Catalase, Paoxidas, Lipase, Protease, Penicillinase.

Basic principles of genetic engineering.

Unit Il 10 Hours

a) Study of cloning vedors, restriction endondeases andDNA ligase.

b) Reaomhinant DNA technology. Application of genetic engineering in medicine.

c) Applicaion ofr DNA technology and genetic engineaing in the production of:

i) Interferonii) Vacanes- hepatitis- B iii ) Hormoneslnsulin.
d) Brief introduction toPCR
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Unit 1l 10 Haurs

Types of immunity- humora immunity, cdlularimmunity

a) Structureof Immunoglobulins
b) Structureand Function of MHC
¢) Hypersensitivity reactions,Immunestimulation and Immunesugpressons.

d) Genera method of the preparation of baderial vacanes, toxoids, vira vacane,
antitoxins, seum-immune blood drivatives andother products relative to immunity.

e) Storage conditions aml stabilty of official vaccines
f) Hybridomatechnology- Production, Purification and Applications

g) Blood products and Plasma Substituties.

Unit IV 08Hours

a) Immuno bldtingtechniques- ELISA, Westean blotting, Southen blatting.
b)  Genetic organization of Eukaryotes andProkaryotes

¢) Microbia genetics including transformation, transduction,conjugation,plasmidsand
transposons.

d) Introduction to Miaobial biotransfamation andapplications.
€)  Mutation: Types of mutation/muants.

Unit vV 07 Haurs

a) Fermentation methods and general requirements, study of mede, equipments,
stailization methodsaegation pgrocess, $irring.

b) Largescale production fernmenterdesign and its various controls.

c) Study of the production of - penicillins, citric add, Vitamin B12, Glutamic add,
Grisedulvin,

d) Blood Products: CollectigrProcessing and Storage of whole human blood, dried
human plasma, plasma Substituties.

Remmmended Books (Latest edition):

1. B.R. Glick and J.J. Pasternak: Moleaular Biotechnolagy: Principles and Applications
of RecomhinantDNA: ASM PressWashington D.C.

2. RA Goldshy et. al., : Kby Immunology.

3. JW. Godirg: Monaclonal Antibodies.

A IM-—\Alker and F R Cinacaold— Maleadar Rialoan/—and—Rintechunolon: Iy
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Society of Chemistry.

5. Zaborsky: Immobilized Erzymes, CRC Press, Degraland, Ohio.

6. S.B. Primrose: Moleaular Biotechnology (Second Edition) Blackwell Scientific
Publication.

7. Stanbuy F., P., Whitakar A., and Hall J., S., Principles of fermentation technology,
2ndedition, Adityabodks Ltd., New Delhi
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BP606T PHARMACEUTIC AL QUALI TY ASSURANCE (Theory)
45 Haurs

Scope: This course deas with the various aspeds of quality control and quality
assuance aspeds of pharmaceuticd industries.It deals withthe important aspects like
cGMP, QC &sts, documenttion, quality certifi cationsand regulatary affairs.

Objectives: Uponcomgetion ofthe coursestudent shall beable to:
1 understand the cGMP aspects in apharmacautical industy
1 appreciate theimportance of documenttion

1 understand the sope of quality certifi cationsapplicable to plarmaceutical
industries

9 understand theresponsbilities of QA & QC departments
Coursecontent:

UNIT 7 | 10 Hours

Quality Asaurance and Quality Management concepts: Definition and concept of Quality
control, Quality assuance and GMP

Total Quality Management (TQM): Definition, elements, phiosophes

ICH Guidelines: purpose, participants, process of harmonization, Brief overview of QSEM,
with spedal emphasis orQ-series guidelines,|CH stability testing guidelines

Quality by design (QbD): Definition, owerview, elements of QbDprogram, tods

SO 9000 & 1SO140M@: Overview, Benefits, Elements, teps forregistration

NABL accreditation : Principles andprocedures

UNIT -1l 10Hours
Organization and personnel: Personrel responsbilities, tiining, hygiene and persordl records.
Premises: Design, construction and plant layout, maintenance sanitation, environmental
control, utiitiesand maintelance of sterile areas, control of contamination.

Equipments and raw materials: Equipment selection, purchase specifications, mainterance,
purchasespedfi cationsand mainteance of stares for raw materials.

UNIT T 1l 10 Hours
Quality Control: Quality control testfor containers, rubber closures and secondary padking
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materials.

Good Laboratory Practices: General Provisions, Qganization and Personrel, Facilities,
Equipment, Testing Fadlities Operation, Test and Control Articles, Protocol for Condict of a
Nonclinical Laboratory Study, Recordsand Repats, Disqualifi@tion of Testing Fadlities

UNIT 7 IV 08Hours
Complaints: Comgaints and evaluation of complaints, Handling of return good, recalling and
waste dispodl.

Document maintenance in pharmaceutical industry: Batch FormulaRecoord, MasterFormula
Reoord, SOP, Qulity audit, Quality Review and Quality documentation,Reportsand
documents, distribtion records.

UNIT TV 07 Haurs
Calibration and Validation:  Introduction, definition and genera principles of cdibration,
qualification and validation, importance and scope of \alidation, types of validation, validation
maser plan. Glibration of pH metr, Qualificaion of UV-Visible spectrophotaneter, Genera
principles ofAnayticd method \&lidation.

Warehousing: Goodwarehousingpractice, maerals management

Remmmended Books: (Latest Edition)

1. Quality Assuance Guideby organization d Pharmaceuticd Products of India.

2. GoodLaboratory Practice Regulations,2™ Edition, Sandy Weinberg Vol. 69.

3. Quality Assuance of Pharmaceuticds- A compexdium of Guide linesand Related
matrials Vol | WHO Publications.

Aguide to Total @ality Managgemert- Kushik Maitraand Sedhan K Ghaosh
Howto Practice G MP & B P Sharma

ISO 9000and TotalQuality Managementi Sadhank G Ghosh

Thelnternational Pharmacopoeiai Vol I, 11, 111, IV - General Methods of Analysis
and Quality specifi cation for Pharmacautica Substences, Excipients and Dosage
forms

Good #boratory Pradicesi Marcd Dedkker Saies

ICH guidelines,|SO 9000 and 14000guidelines

No ok

©
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SEMESTER VII
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BP701T. INSTRUMENTAL METHODS OF ANALYSIS (Theory)
45 Haurs

Scope: This subpd deds with the application of instrumental methodsin qualitative and
guantitative analysis of drugs. This suljed is designed to impart a furdamentl
knowledge onthe principles and instrumentation of spestroscopic and chromatographic
technique. Thisaso emphaszes on theaetica and practicd knowledge on moden
analyticd instruments t& are used for drug testirg.

Objectives: Upon comgetion ofthe coursethe student shall beble to

1. Undxrstand the interaction of matter with electromagnetic radiations and its
applicaions in dug anaysis

2. Undbrstand the chromabgraphic separation and analysis of drugs.

3. Perform quantitative & qualitative analysis of drugs using various analytical
instruments.

Course Content:
UNIT 71 10Hours

UV Visible spetroscqy

Electronic transitions, chromophaes, auxochromes, spectral shifts, solventeffect on
absorption spetra, Beer and Lambat &as/, Derivation and deviations.

Instruentation- Souraces of radiation, wavelength selectors, sample cells, detectors-
Phototube, Photamultiplier tube, Phto voltaic cell, Silicon Plotodiode.

Applications- Spectrophotometric titrations, Single componentand multi component
analysis

Fluorimetry

Theory, Corcepts of singet, doubletand triplet electronic staes, interna and externd
conversions, factors affecing fluorescence quenching, instrumentation and
applicaions

UNIT 71l 10 Haurs

IR spedroscopy

Introduction, fundamental modesof vibrations in poy atomic molealles, sample
handling, fadors affecting vibrations

Instrumentation - Sources of radiation, wavelength selectors, detectors - Golay cdl,
Bolometer, Thermocouple, Thermister, Pyroeledric detector and applications

Flame Photometry-Principle, interferences, instrumengtion and applicaions
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Atomic absorption spedroscopy- Principle, interferences, instrumentation and
applicaions

Nepheloturb idometry- Principle, ingrumentationand applicaions
UNIT 111 10 Hours

Introduction to chromatography

Adsorption and partition column chromatography-Methodolay, advantages,
disadantages andapplications.

Thin layer chromatography- Introduction, Principle, Methodolayy, Rf values,
advantages, disdvantages andapplicéaions.

Paper chromatography-Introdiwction, methoddogy, development techniques,
advantages, disdvantages andapplicaions

Electrophoresisi Introduction, factors affecting electrophaetic mohility, Techniques

of paper, gel, capillary eledrophaesis, applicaions

UNIT TIV 08 Haurs
Gas chromatography - Introduction, theay, instrumentation, derivatization,
temperature programming, advantages, disdvantages and applicaions

High performance liquid chromatography (HPLC)-Introdwction, theay,
instrumentation, adentages and applicaions.

UNIT TV 07 Hours

lon exchange chromatography- Introdiction, classification, ion exchange resins,
properties, mechanism of ion exchange process, factors affecting ion exchange,
methodolgy and applications

Gel chromatography- Introduction, theoy, instrumentation and applicaions
Affinity chromatography- Introduction, theay, instrumentation andapplicaions
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