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CHAPTER-1:REGULATIONS

1. Short Title and Commencement

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

2. Minimum qualification for admission
First year B.Pharm:
Candidate shall have passed 10+2 examination conducted by the respective
state/central government authorities recognized as equivalent to 10+2 examination
bythe Association of Indian Universities (AlU) with English as one of thesubjects
and Physics, Chemistry, Mathematics (P.C.M) and or Biology (P.C.B / P.C.M.B.)
as optional subjects individually. Any other qualification approved by the
PharmacyCouncil of India as equivalent to anyof the above examinations.

2.2.B.Pharm-lateralentry (To Third Semester):
A pass in D. Pharm. course from an institution approved bythe PharmacyCouncil

of India under section 12 of the PharmacyAct.

3. Durationoftheprogram

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

4. Mediumofinstructionandexaminations
MediumofinstructionandexaminationshallbeinEnglish.

5. Workingdaysineachsemester

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

6. Attendanceandprogress

Acandidate isrequiredtoputinatleast80%attendanceinindividualcourses considering theory
and practical separately. The candidate shall complete the prescribed course
satisfactorilyto be eligible to appear for the respective examinations.
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7. Program/Course credit structure

As per the philosophy of Credit Based Semester System, certain quantum of academic
work viz. theory classes, tutorial hours, practical classes, etc. are measured in terms of
credits. On satisfactory completion of the courses, a candidate earns credits. The amountof
creditassociated with a course is dependent upon the number of hours of instructionper
week in that course. Similarly, the credit associated with any of the other academic,
co/extra-curricularactivitiesisdependentuponthequantumofworkexpectedtobeput  in  for
each of these activities per week.

Credit assignment

Theory and Laboratorycourses
Courses are broadly classified as Theory and Practical. Theory courses consist of
lecture (L) and /or tutorial (T) hours, and Practical (P) courses consist of hours
spent in the laboratory. Credits (C) for a course is dependent on the number of
hours of instruction per week in that course, and is obtained byusing a multiplierof
one (1) for lecture and tutorial hours, and a multiplier of half (1/2) for practical
(laboratory) hours. Thus, for example, a theory course having three lectures and
one tutorial per week throughout the semester carries a credit of 4. Similarly, a
practical having four laboratory hours per week throughout semester carries acredit
of 2.

Minimum credit requirements

The minimum credit points required for award of a B. Pharm.degree is208. These
credits are divided into Theory courses,Tutorials,Practical,Practice School and
Projectover the duration of eight semesters. The credits are distributed semester-
wise as shown in Table IX. Courses generally progress in sequences, building
competencies and their positioning indicates certain academic maturityon the part
of the learners. Learners are expected to follow the semester-wise schedule of
courses given in the syllabus.

The lateralentry studentsshallget 52creditpointstransferredfrom theirD. Pharm
program. Such students shall take up additional remedial courses of
‘Communication Skills’ (Theory and Practical) and ‘Computer Applications in
Pharmacy’ (Theoryand Practical) equivalent to 3 and 4 credit points respectively,a
total of 7 credit points to attain 59 credit points, the maximum of | and Il
semesters.

8. Academicwork
A regular record of attendance both in Theory and Practical shall be maintained by the
teaching staff of respective courses.




9. Courseof study
The course of study forB. Pharm shall include Semester Wise Theory & Practical asgiven
in Table — Ito VIII. The number of hours to be devoted to each theory, tutorial and
practical course in anysemester shall not beless than that shown in Table — Ito VIII.

Table-1:Courseofstudyforsemesterl

Coursecode Nameofthecourse No.of Tgto Cr_edlt
hours rial points
BP101T HumanAnatomyandPhysiologyl— 3 1 4
Theory
BP102T PharmaceuticalAnalysisl— Theory 3 1 4
BP103T Pharmaceuticsl-Theory 3 1 4
BP104T PharmaceuticallnorganicChemistry— 3 1 4
Theory
BP105T Communicationskills—Theory* 2 - 2
BP106RBT | RemedialBiology/ 5 i 5
BP106RMT | RemedialMathematics—Theory*
BP107P HumgnAnatomyandPhySIOIogyf 4 i 5
Practical
BP108P Pharmaceutical Analysisl—Practical 4 - 2
BP109P Pharmaceuticsl—Practical 4 - 2
BP110P PharmaceuticallnorganicChemistry— 4 ) 5
Practical
BP111P Communicationskills —Practical* 2 - 1
BP112RBP | RemedialBiology—Practical* 2 - 1
Total | 32/34%36% | 4 | 27/29%30

#ApplicableONLY forthestudentswhohavestudiedMathematics/Physics/ChemistryatHSCand appearingfor
RemedialBiology(RB)course.

$ApplicableONLY forthe studentswho havestudiedPhysics/ Chemistry/ Botany/ Zoologyat HSCand
appearingfor RemedialMathematics(RM)course.

*NonUniversityExamination(NUE)




Table-11:Courseofstudyforsemesterll

Course Nameofthecourse No.of Tutorial Cl’?dlt
Code hours points
BP201T | HumanAnatomyandPhysiologyll-Theory 3 1 4
BP202T | PharmaceuticalOrganicChemistryl-Theory 3 1 4
BP203T | Biochemistry—Theory 3 1 4
BP204T | Pathophysiology—Theory 3 1 4
BP205T | ComputerApplicationsinPharmacy—Theory* 3 - 3
BP206T | Environmentalsciences—Theory* 3 - 3
BP207P | HumanAnatomyandPhysiologyll—Practical 4 - 2
BP208P | PharmaceuticalOrganicChemistryl—Practical 4 - 2
BP209P | Biochemistry—Practical 4 - 2
BP210P | ComputerApplications inPharmacy—Practical* 2 - 1
Total 32 4 29
*NonUniversityExamination(NUE)
Table-111:Courseofstudyforsemesterlll
Course Nameofthecourse No.of Tutorial Cr.Edlt
code hours points
BP301T | PharmaceuticalOrganicChemistryll-Theory 3 1 4
BP302T | PhysicalPharmaceuticsl-Theory 3 1 4
BP303T | PharmaceuticalMicrobiology—Theory 3 1 4
BP304T | Pharmaceutical Engineering—Theory 3 1 4
BP305P | PharmaceuticalOrganicChemistryll-Practical 4 - 2
BP306P | PhysicalPharmaceuticsl—Practical 4 - 2
BP307P | PharmaceuticalMicrobiology—Practical 4 - 2
BP308P | PharmaceuticalEngineering—Practical 4 - 2
Total | 28 4 24




Table-1V:CourseofstudyforsemesterlV

Course Nameofthecourse No.of Tutorial Cr_edlt

code hours points
BP401T | PharmaceuticalOrganicChemistrylll1-Theory 3 1 4
BP402T | MedicinalChemistryl— Theory 3 1 4
BP403T | PhysicalPharmaceuticsl|-Theory 3 1 4
BP404T | Pharmacologyl-Theory 3 1 4
BP405T | PharmacognosyandPhytochemistryl—Theory 3 1 4
BP406P | MedicinalChemistryl— Practical 4 - 2
BP407P | PhysicalPharmaceuticsll—Practical 4 2
BP408P | Pharmacologyl—Practical 4 - 2
BP409P | PharmacognosyandPhytochemistryl—Practical 4 - 2
Total | 31 5 28

Table-V:CourseofstudyforsemesterV

Course Nameofthecourse No.of Tutorial Cr.Edlt

code hours points
BP501T | MedicinalChemistryll-Theory 3 1 4
BP502T | IndustrialPharmacyl-Theory 3 1 4
BP503T | Pharmacologyll-Theory 3 1 4
BP504T | PharmacognosyandPhytochemistryll-Theory 3 1 4
BP505T | PharmaceuticalJurisprudence—Theory 3 1 4
BP506P | IndustrialPharmacyl—-Practical 4 - 2
BP507P | Pharmacologyll-Practical 4 - 2
BP508P | PharmacognosyandPhytochemistryll— Practical 4 - 2
Total | 27 5 26




Table-VI:CourseofstudyforsemesterVi

Course Nameofthecourse No.of Tutorial Cr_edlt

code hours points
BP601T | MedicinalChemistrylll-Theory 3 1 4
BP602T | Pharmacologylll-Theory 3 1 4
BP603T | HerbalDrugTechnology-Theory 3 1 4
BP60AT BiopharmaceuticsandPharmacokinetics— Theory 3 1 4
BP605T | PharmaceuticalBiotechnology—Theory 3 1 4
BP606T | QualityAssurance—Theory 3 1 4
BP607P | Medicinalchemistrylll-Practical 4 - 2
BP608P | Pharmacologylll-Practical 4 - 2
BP609P | HerbalDrugTechnology—Practical 4 - 2
Total | 30 6 30

Table-VII:CourseofstudyforsemesterVil

Course Nameofthecourse No.of Tutorial Cr.Edlt

code hours points
BP701T | InstrumentalMethodsofAnalysis—Theory 3 1 4
BP702T | IndustrialPharmacyll-Theory 3 1 4
BP703T | PharmacyPractice—Theory 3 1 4
BP704T | NovelDrugDeliverySystem-Theory 3 1 4
BP705P | InstrumentalMethodsofAnalysis—Practical 4 - 2
BP706PS | PracticeSchool* 12 - 6
Total | 28 5 24

*NonUniversityExamination(NUE)




Table-VIII:CourseofstudyforsemesterVIlI

Course Nameofthecourse No.of Tutorial Cr_edlt
code hours points

BP801T | BiostatisticsandResearchMethodology 3 1 4

BP802T | SocialandPreventivePharmacy 3 1 4

BP803ET | PharmaMarketingManagement

BP804ET | PharmaceuticalRegulatoryScience

BP805ET | Pharmacovigilance

QualityControlandStandardizationof
3+3= 4+4=

BP8OGET
Herbals 1+1=2

BP807ET | ComputerAidedDrugDesign

BP80SET | CellandMolecularBiology

BPBO9ET | CosmeticScience

BP810ET | ExperimentalPharmacology

BP811ET | Advanced InstrumentationTechniques

BP812ET | DietarySupplementsandNutraceuticals

BP813PW | ProjectWork 12 - 6

Total 24 4 22

Table-1X:Semesterwise creditsdistribution

Semester CreditPoints
[ 27/29%/30
I 29
" 26
v 28
\Y 26
VI 26
VI 24
VI 22
Extracurricular/Cocurricularactivities 01*
Totalcreditpointsfortheprogram 209/211%/212*

* The credit points assigned for extracurricular and or co-curricular activities shall be given by the
Principals of the colleges and the same shall be submitted to the University. The criteria to acquire this
creditpointshallbe defined bythe colleges fromtime to time.

$ApplicableONLYforthe studentsstudiedPhysics/ Chemistry/ Botany/ Zoologyat HSCand appearing
forRemedialMathematicscourse.

#ApplicableONLY for the studentsstudied Mathematics/ Physics/ Chemistryat HSC and appearingfor
RemedialBiologycourse.




10. ProgramCommittee

1. TheB.Pharm.programshallhaveaProgramCommitteeconstitutedbytheHead of the
institution in consultation with all the Heads of the departments.

2. ThecompositionoftheProgramCommitteeshallbeasfollows:

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

3. DutiesoftheProgramCommittee:

Periodicallyreviewingtheprogressoftheclasses.

Discussing the problems concerning curriculum, syllabus and the conduct of
classes.

Discussingwith the course teachers on the nature and scope of assessment for
the course and the same shall be announced to the students at the beginningof
respectivesemesters.

Communicating its recommendation to the Head of the institution
onacademicmatters.

The Program Committee shall meet at least thrice in a semester preferably at
the end of each Sessionalexam (Internal Assessment) and before the end
semesterexam.

11. Examinations/Assessments
TheschemeforinternalassessmentandendsemesterexaminationsisgiveninTable—X.

Endsemesterexaminations
The End Semester Examinations for each theory and practical coursethrough semesters Ito
VIlishall beconducted bythe universityexcept for the subjects with asterix symbol (*) in
table I andll for which examinations shall be conducted by the subject experts at college
level and the marks/grades shall be submitted to the university.




Tables-X:Schemesforinternalassessmentsandendsemesterexaminationssemesterwise

Semesterl
Internal Assessment EndSemesterExams
Course Nameofthecourse Continuous SessionalExams rotal
code i Marks
Mode Marks Duration Total Marks Duration
Bp1o1T | HumanAnatomyand 10 15 1Hr 25 75 3Hrs 100
Physiologyl-Theory
BP102T _FFEZLT;‘E“"C&'A“&'VS'S" 10 15 1Hr 25 75 3Hrs 100
BP103T Pharmaceuticsl-Theory 10 15 1Hr 25 75 3Hrs 100
BP104T | Pharmaceuticallnorganic 10 15 1Hr 25 75 3Hrs 100
Chemistry-Theory
BP105T | Sommunicationskills- 5 10 1Hr 15 35 1.5Hrs 50
Theory*
BP106RBT | RemedialBiology/
BP106RMT | Mathematics—Theory* > 10 LHr 15 3 1.5Hrs 50
Bpio7p | HumanAnatomyand 5 10 4Hrs 15 35 AHrs 50
Physiology—Practical
Bpiogp | PharmaceuticalAnalysisl - 5 10 4Hrs 15 35 4Hrs 50
Practical
BP109P Pharmaceuticsl—-Practical 5 10 4Hrs 15 35 4Hrs 50
Bp1iop | Pharmaceuticalinorganic 5 10 AHrs 15 35 4Hrs 50
Chemistry—Practical
pP111p | Communicationskills - 5 5 2Hrs 10 15 2Hrs 25
Practical*
BP112RBP | RemedialBiology- 5 5 2Hrs 10 15 2Hrs 25
Practical*
Total | 70/75%80% | 115/125%130% | 23/24%26" | 185/200%210° 490/525% 31.5/33% 675/725%
Hrs 5407 35*Hrs 750%

#ApplicableONL Y forthe studentsstudiedMathematics/Physics/ChemistryatHSCandappearingforRemedial Biology(RB)course.
$ApplicableONL Y forthestudentsstudiedPhysics/Chemistry/Botany/ZoologyatHSCandappearingforRemedialMathematics(RM)course.
*Non UniversityExamination(NUE)
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Semesterl|

Internal Assessment EndSemesterExams
Course Nameofthecourse Conti SessionalExams Total
code ontinuous . Total Marks | Duration | Marks
Mode Marks | Duration
Bp2o1T | HumanAnatomyandPhysiology 10 15 1 Hr 25 75 3 Hrs 100
Il — Theory
BP202T | harmaceuticalOrganic 10 15 1 Hr 25 75 3 Hrs 100
Chemistry | — Theory
BP203T | Biochemistry—Theory 10 15 1 Hr 25 75 3 Hrs 100
BP204T | Pathophysiology—Theory 10 15 1 Hr 25 75 3 Hrs 100
Bp2osT | ComputerApplicationsin 10 15 1 Hr 25 50 2 Hrs 75
Pharmacy— Theory*
BP206T | Environmentalsciences—Theory* 10 15 1 Hr 25 50 2 Hrs 75
Bp2o7p | HumanAnatomyandPhysiology 5 10 4 Hrs 15 35 4 Hrs 50
I1-Practical
BP20gp | "harmaceuticalOrganic 5 10 4 Hrs 15 35 4 Hrs 50
Chemistry |- Practical
BP209P | Biochemistry— Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP210p | ComputerApplicationsin 5 5 2 Hrs 10 15 2 Hrs 25
Pharmacy- Practical*
Total 80 125 20 Hrs 205 520 30 Hrs 725

*Thesubjectexpertsatcollegelevelshallconduct examinations
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Semesterlll

Internal Assessment

EndSemesterExams

Course 8 Total
Nameofthecourse i .
code u Continuous SesslonaIExamsj Total Marks | Duration | Marks
Mode Marks | Duration

BP301T | " narmaceuticalOrganic 10 15 1 Hr 25 75 3 Hrs 100
Chemistry 11— Theory

BP302T | PhysicalPharmaceuticsl-Theory 10 15 1 Hr 25 75 3 Hrs 100

BP303T | PharmaceuticalMicrobiology- 10 15 1 Hr 25 75 3 Hrs 100
Theory

BP304T | PharmaceuticalEngineering- 10 15 1 Hr 25 75 3 Hrs 100
Theory

BP3osp | PharmaceuticalOrganic 5 10 4 Hr 15 35 4 Hrs 50
Chemistry 11 — Practical

BP3oep | PhysicalPharmaceutics!— 5 10 4 Hr 15 35 4 Hrs 50
Practical

Bp3g7p | harmaceuticalMicrobiology- 5 10 4 Hr 15 35 4 Hrs 50
Practical

BP30gp | " narmaceuticalEngineering- 5 10 4 Hr 15 35 4 Hrs 50
Practical

Total 60 100 20 160 440 28Hrs 600
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SemesterlV

Internal Assessment

EndSemesterExams

Course - Total
N h ' .
ode ameofthecourse Continuous SesslonaIExamsj Total Marks | Duration | Marks
Mode Marks | Duration
BP401T | PharmaceuticalOrganic 10 15 1 Hr 25 75 3 Hrs 100
Chemistry 111- Theory
BP402T | MedicinalChemistryl-Theory 10 15 1 Hr 25 75 3 Hrs 100
BP4oaT | PhysicalPharmaceutics!l- 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP404T | Pharmacologyl-Theory 10 15 1 Hr 25 75 3 Hrs 100
BP405T | Pharmacognosyl—Theory 10 15 1 Hr 25 75 3 Hrs 100
BP406P | MedicinalChemistryl—Practical 5 10 4 Hr 15 35 4 Hrs 50
BP4o7p | PhysicalPharmaceutics!l- 5 10 4 Hrs 15 35 4 Hrs 50
Practical
BP408P | Pharmacologyl—Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP409P | Pharmacognosyl—Practical 5 10 4 Hrs 15 35 4 Hrs 50
Total 70 115 21 Hrs 185 515 31 Hrs 700
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SemesterV

Internal Assessment

EndSemesterExams

Cgolfjfe Nameofthecourse Continuous SessionalExams Total Marks | Duration I\-I/_lgtralils
Mode Marks | Duration

BP501T | MedicinalChemistryll-Theory 10 15 1 Hr 25 75 3 Hrs 100

BP502T | IndustrialPharmacyl—Theory 10 15 1 Hr 25 75 3 Hrs 100

BP503T | Pharmacologyll-Theory 10 15 1Hr 25 75 3 Hrs 100

BP504T | Pharmacognosyll-Theory 10 15 1Hr 25 75 3 Hrs 100

BP505T PharmaceuticalJurisprudence— 10 15 1 Hr o5 75 3 Hrs 100

Theory

BP506P | IndustrialPharmacyl— Practical 5 10 4 Hr 15 35 4 Hrs 50

BP507P | Pharmacologyll-Practical 5 10 4 Hr 15 35 4 Hrs 50

BP508P | Pharmacognosyll—Practical 5 10 4 Hr 15 35 4 Hrs 50
Total 65 105 17 Hr 170 480 27 Hrs 650
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SemesterVI

Internal Assessment

EndSemesterExams

Course - . Total
ode Nameofthecourse Continuous SesslonaIExamsj Total Marks | Duration | Marks
Mode Marks | Duration
BP601T | MedicinalChemistrylll-Theory 10 15 1 Hr 25 75 3 Hrs 100
BP602T | Pharmacologylll-Theory 10 15 1 Hr 25 75 3 Hrs 100
Bpeo3T | HerbalbrugTechnology- 10 15 1 Hr 25 75 3 Hrs 100
Theory
BPeo4T | Biopharmaceutics and 10 15 1 Hr 25 75 3 Hrs 100
Pharmacokinetics—Theory
BP605T PharmaceuticalBiotechnology— 10 15 1 Hr o5 75 3 Hrs 100
Theory
BP606T | QualityAssurance—Theory 10 15 1 Hr 25 75 3 Hrs 100
Bpeo7p | Medicinalchemistrylll- 5 10 4 Hrs 15 35 4 Hrs 50
Practical
BP608P | Pharmacologylll—Practical 5 10 4 Hrs 15 35 4 Hrs 50
Bpeogp | HerbalDrugTechnology- 5 10 4 Hrs 15 35 4 Hrs 50
Practical
Total 75 120 18 Hrs 195 555 30 Hrs 750
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SemesterVII

Internal Assessment

End Semester

Course Exams Total
Nameofthecourse - -
code Continuous SessionalExams . Marks
Mode Marks | Duration Total Marks | Duration
BP701T InstrumentalMethodsofAnalysis 10 15 1 Hr o5 75 3 Hrs 100
— Theory
BP702T | IndustrialPharmacy-Theory 10 15 1 Hr 25 75 3 Hrs 100
BP703T | PharmacyPractice-Theory 10 15 1 Hr 25 75 3 Hrs 100
Bp704T | Novel DrugDeliverySystem- 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP705P InstrumentalMethodsofAnaIysm 5 10 4 Hrs 15 35 4 Hrs 50
— Practical
BP706PS | PracticeSchool* 25 - - 25 125 5 Hrs 150
Total 70 70 8Hrs 140 460 21 Hrs 600

*Thesubjectexpertsatcollegelevelshallconduct examinations
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SemesterVIII

Course Internal Assessment EndSemesterExams Total
Nameofthecourse i i :
code u Continuous SessmnaIExams_ Total Marks | Duration | Marks
Mode Marks | Duration
Bpgo1T | BiostatisticsandResearch 10 15 1 Hr 25 75 3 Hrs 100
Methodology — Theory
BP802T SocialandPreventivePharmacy — 10 15 1 Hr o5 75 3 Hrs 100
Theory
BPSO3ET PharmaceuticalMarketing—
Theory
BPSOAET PhgrmaceutlcaIRegulatory
Science—Theory
BP805ET | Pharmacovigilance—Theory
QualityControland
BP806ET | StandardizationofHerbals—
Theory 10+10 | 15+15=| 1+1= | 25+425=| 75+75 | 3+3=6 | 100+
- - = = Hrs 100 =
ComputerAidedDrugDesign— 20 30 2 Hrs 50 150
BPSO7ET 200
Theory
BPSOSET CellandMolecularBiology—
Theory
BP809ET | CosmeticScience—Theory
BPS10ET ExperimentalPharmacology—
Theory
Bpg11ET | Advancedinstrumentation
Techniques — Theory
BP812PW | ProjectWork - - - - 150 4 Hrs 150
Total | 40 60 | 4Hrs 100 450 | 16Hrs | 550 |
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Internalassessment:Continuousmode
ThemarksallocatedforContinuousmodeofinternal Assessmentshallbeawarded as

per the scheme given below.

Table-XI:Schemefor awardinginternalassessment: Continuousmode

Theory
Criteria Maximum
Marks
Attendance(ReferTable—XII) 4 2
Academic activities (Averageof any3 activities e.g. quiz, assignment, 3 15
open book test, field work, group discussion and seminar) '
Student—Teacherinteraction 3 15
Total 10 5
Practical
Attendance(ReferTable—XII) 2
BasedonPracticalRecords,Regularvivavoce,etc. 3
Total 5
Table-XI11:Guidelinesfortheallotmentofmarksforattendance
PercentageofAttendance Theory Practical
95-100 4 2
90-94 3 15
85-89 2 1
80-84 1 0.5
Lessthan80 0 0

SessionalExams
Two Sessional exams shall be conducted for each theory / practical course as per the

schedule fixed by the college(s).The scheme of question paper for theory and practical
Sessional examinations is given below. The average marks of two Sessional exams
shallbecomputedforinternal assessment as pertherequirements givenintables — X.

Sessional exam shall be conducted for 30 marks for theoryand shall be computed
for 15 marks. Similarly Sessional exam for practical shall be conducted for 40 marks and
shall be computed for 10 marks.

QuestionpaperpatternfortheorySessionalexaminations

For subjects having University examination

I.MultipleChoiceQuestions(MCQs) = 10x1=10
OR OR
ObijectiveTypeQuestions(5x2) = 05x2=10
(Answer all the questions)
I.LongAnswers(Answerloutof2) = 1x10=10
I1.ShortAnswers(Answer2outof3) = 2x5=10
Total = 30marks
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Forsubjects havingNonUniversityExamination

I.LongAnswers(Answerloutof2) = 1x10=10
I1.ShortAnswers(Answer4outof6) = 4x5 =20
Total = 30marks

Questionpaperpatternforpracticalsessionalexaminations

I.Synopsis = 10
I1.Experiments = 25
I11.Vivavoce = 05

Total = 40marks

12. Promotionandawardofgrades

A student shall be declared PASSand eligible for getting gradein a course of
B.Pharm.program if he/she secures at least 50% marks in that particular course including
internal assessment.For example, to be declared as PASS and to get grade, the student has
to secure a minimum of 50 marks for the total of 100 including continuous mode of
assessment and end semester theory examination and has to secure a minimum of 25marks
for the total 50 including internal assessment and end semester practical examination.

13. Carryforwardofmarks

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

14. Improvementofinternalassessment

A studentshall have the opportunity to improvehis/her performance only oncein the
Sessional exam component of the internal assessment. The re-conduct of the Sessional
exam shall be completed before the commencement of next end semester theory
examinations.

15. Re-examinationofendsemesterexaminations
Reexamination ofend semester examinationshall be conducted as per the schedule
givenintableXII1.The exact dates ofexaminations shall benotifiedfrom timetotime.
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Table-XI11: Tentativescheduleofendsemesterexaminations

Semester ForRegularCandidates ForFailedCandidates
[, VandVII November/December May/June
1,1V, ViandVIII May/June November/December
Questionpaperpatternforendsemestertheoryexaminations
For 75 marks paper
I.MultipleChoiceQuestions(MCQs) = 20x1 =20
OR OR
ObjectiveTypeQuestions(10x2) = 10x2 =20
(Answerallthequestions)
I1.LongAnswers(Answer2outof3) = 2x10=20
[11.ShortAnswers(Answer7outof9) = 7x5 =35
Total = 75marks
For50markspaper
I.LongAnswers(Answer2outof3) = 2x10=20
I1.ShortAnswers(Answer6outof8) = 6x5 =30
Total = 50marks
For35markspaper
I.LongAnswers(Answerloutof2) = 1x10=10
I1.ShortAnswers(Answer5outof7) = 5x6 =25
Total = 35marks
Questionpaperpatternfor endsemesterpractical examinations
|.Synopsis = 5
I1.Experiments = 25
I11.Vivavoce = 5
Total = 35marks
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16. AcademicProgression:
Nostudentshallbeadmittedtoanyexaminationunlesshe/shefulfills the normsgivenin

6.Academicprogressionrulesareapplicableasfollows:

Astudentshallbeeligibletocarryforwardallthecoursesofl, l1andllIsemesterstillthe
IV semesterexaminations.However,he/sheshallnotbeeligibletoattendthecoursesof
V semesteruntilallthecoursesoflandllsemestersaresuccessfullycompleted.

A student shall be eligible to carryforward all the courses of I11,1V and V semesters till the
VI semester examinations. However, he/she shall not be eligible to attend the courses
ofVII semesteruntil all the courses of I, 11, 111 and 1V semesters aresuccessfully completed.

A student shall be eligible to carryforward all the courses of V, Vland VII semesters till
the VIII semester examinations. However, he/she shall not be eligible to get the course
completion certificate until all the courses of I, II, Ill, IV, V and VI semesters are
successfullycompleted.

A student shall be eligible to get his/her CGPA upon successful completion of the courses
of 1to VIlIsemesters within thestipulated time period as per thenorms specified in 26.

A lateral entrystudent shall be eligible to carry forward all the courses of IlI, IV and V
semesters till the VI semester examinations. However, he/she shall not be eligible toattend
the courses of VII semester until all the courses of Il and IV semesters are
successfullycompleted.

A lateral entrystudent shall be eligible to carry forward all the courses of V, VI and VII
semesters till the VIlIsemester examinations. However, he/she shall not be eligible to get
the course completion certificate until all the courses of IlI, IV, V and VI semesters are
successfullycompleted.

A lateralentry student shall be eligible to get his/ner CGPA upon successful completionof
the courses of 11l to VIII semesters within the stipulated time period as per the norms
specified in 26.

Any student who hasgiven more than 4 chances for successful completion of I / 1l
semester courses and more than 3 chances for successful completion of 1l / IV semester
coursesshallbe permittedtoattendVV/VII  semesterclassesONLYduring the subsequent
academic year as the case may be. In simpler terms there shall NOT be any ODD BATCH
for any semester.
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Note: Grade ABshould be considered as failed and treated as one head for deciding
academicprogression. Such rules are also applicablefor those students whofail to register
for examination(s) of anycourse in anysemester.

17. Gradingofperformances

Lettergradesandgradepointsallocations:

Based ontheperformances,eachstudentshallbeawardedafinallettergrade attheend of the
semester for each course.The letter grades and their corresponding grade points are given
in Table — XIlI.

Table-XI1:Lettergradesandgradepointsequivalentto
Percentage of marks and performances

Percentageof

MarksObtained LetterGrade GradePoint Performance
90.00- 100 0] 10 Outstanding
80.00-89.99 A 9 Excellent
70.00-79.99 B 8 Good
60.00-69.99 C 7 Fair
50.00-59.99 D 6 Average
Lessthan50 F 0 Fail
Absent AB 0 Fail

Alearner who remains absent foranyend semester examination shall be assigned a letter
grade of ABand a corresponding grade point of zero. He/she should reappear for the said
evaluation/examination in due course.

18. TheSemestergrade pointaverage(SGPA)

The performance of a student in a semester is indicated by a number called ‘Semester
Grade Point Average’ (SGPA). The SGPA is the weighted average of the grade points
obtainedin all the courses by the student during the semester. For example, if a student
takesfivecourses(Theory/Practical) ina semester withcreditsC1,C2, C3,C4andC5 and the
student’s grade pointsin these courses are G1, G2, G3, G4 and G5, respectively, and then
students’ SGPA is equal to:

Ci1G1+ CoGo+ C3G3 + CuGyt+
C5G5SGPA =  ~-mmmmmmmemmeemm e

C1+Co+C3+Cs+Cs
The SGPA s calculated to two decimal points.It should be noted that, the SGPA for any

semester shall take into consideration the F and ABSgrade awarded in that semester. For
example if a learner has a F or ABS grade in course 4, theSGPA shall then be computedas:
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C1G1+C2G2+C3G3+C4*ZERO+C5Gs
SGPA = e
Ci1+ Cot+ C3+ Cy+ Cs

19. CumulativeGradePointAverage(CGPA)

The CGPA is calculated with the SGPA of all the V111 semesters to two decimal pointsand
is indicated in final grade report card/final transcript showing the grades of all VIII
semesters and their courses. The CGPA shall reflect the failed statusin case of F
grade(s),till the course(s) is/are passed. When the course(s)is/are passedby obtaining apass
grade on subsequent examination(s) theCGPA shall only reflect the new grade andnot the
fail grades earned earlier. The CGPA is calculated as:

C1S1+ CoSo+ C3Sz+ CusSat CsSs+ CpSet
C7/S7+CsSsCGPA=  —--——-——-- e

C1+C2+C3+Cs+Cs5+Ce+C7+Cs

where C1, Cy, Cs,.... is thetotal number of credits for semester LILIII,.... and S1,S2, Ss,...iS
the SGPA of semester LILIIIL,.... .

20. Declarationofclass

The class shall be awarded on the basis of CGPA as follows:
First Class with Distinction =CGPAof.7.50andabove
FirstClass = CGPA 0of 6.00 to 7.49
SecondClass =CGPAO0f5.00to 5.99

21. Projectwork

All the students shall undertake a projectunder the supervision of a teacher and submit a
report. The area of the project shall directlyrelate anyone of the elective subject opted by
the student in semester VIII. The project shall be carried out in group not exceeding 5 in
number. The project report shall be submitted in triplicate (typed & bound copy not less
than 25 pages).

The internal and external examiner appointed bythe University shall evaluate the projectat
the time of the Practical examinations of other semester(s). Students shall be evaluated
ingroupsforfourhours(i.e.,abouthalfanhourfor agroupoffivestudents).The projects shall be
evaluated as per the criteria given below.
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EvaluationofDissertationBook:

Objective(s)oftheworkdone 15Marks
Methodologyadopted 20Marks
Results and Discussions 20Marks

Conclusions and Outcomes 20Marks

Total 75Marks
EvaluationofPresentation:
Presentationof work 25Marks
Communicationskills 20Marks
Questionand answerskills 30Marks
Total 75Marks

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

22. Industrial training(Desirable)

Everycandidate shall be required to work for at least 150 hours spread over four weeks in
aPharmaceuticallndustry/Hospital. It includes Production unit, Quality Control
department, Quality Assurance department, Analytical laboratory, Chemical
manufacturing unit, Pharmaceutical R&D, Hospital (Clinical Pharmacy),Clinical Research
Organization, Community Pharmacy, etc.After the Semester — VI and beforethe
commencement of Semester — VII, and shall submit satisfactory report of such work and
certificate duly signed by the authority of training organization to the head of the institute.

23. PracticeSchool

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

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

Ranks and Medals shall be awarded on the basis of final CGPA. However, candidateswho
fail in one or more courses during the B.Pharm program shall not be eligible for award of
ranks.Moreover, the candidates should have completed the B. Pharm program in minimum
prescribednumber of years,(four years) for theaward of Ranks.

25. Awardofdegree
Candidates who fulfill the requirements mentioned above shall be eligible for award of
degree during the ensuing convocation.

26. Durationforcompletionoftheprogramofstudy

The duration for the completion of the program shallbe fixedasdouble the actual duration
of the program and the students have to pass within the said period, otherwise theyhave to
get fresh Registration.

27. Re-admissionafterbreakofstudy
Candidatewhoseeksre-admissiontotheprogramafterbreakofstudyhastogetthe approval from
the universityby paying a condonation fee.
Nocondonationisallowedforthecandidatewhohasmorethan2yearsofbreakup period and
he/she has to rejoin the program bypayingthe required fees.
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Semesterl
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BP101T.HUMANANATOMYANDPHYSIOLOGY-I(Theory)
45Hours

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

Objectives:Uponcompletionofthiscoursethestudentshouldbeableto

1. Explainthegrossmorphology,structureandfunctionsofvariousorgans ofthehuman body.
2. Describethevarioushomeostaticmechanismsandtheir imbalances.

3. Identifythevarioustissuesandorgansofdifferentsystemsofhumanbody.

4. Performthevariousexperimentsrelatedtospecialsensesandnervoussystem.

5. Appreciatecoordinatedworkingpatternofdifferentorgansofeachsystem

CourseContent:
Unitl 10hours
¢ Introductiontohumanbody
Definition and scope of anatomy and physiology, levels of structural
organization and body systems, basic life processes, homeostasis, basic
anatomicalterminology.

e Cellularleveloforganization
Structure and functions of cell, transport across cell membrane, cell
division, cell junctions. General principles of cell communication,
intracellular signaling pathway activation by extracellular signalmolecule,
Forms of intracellular signaling: a) Contact-dependent b) Paracrine c)
Synaptic d) Endocrine

e Tissueleveloforganization
Classification of tissues, structure, location and functions of epithelial,
muscular and nervous and connective tissues.

Unitll 10hours

e Integumentarysystem
Structureandfunctionsofskin

e Skeletalsystem
Divisionsofskeletalsystem,typesofbone,salientfeaturesandfunctions of

bones of axial and appendicular skeletal system
Organizationofskeletalmuscle,physiologyofmusclecontraction,
neuromuscularjunction
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e Joints

Structuralandfunctionalclassification,typesofjointsmovementsandits
articulation

Unitlll 10hours

Bodyfluidsandblood

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

Lymphaticsystem

Lymphaticorgansandtissues, lymphaticvessels,lymphcirculationandfunctionsof
lymphaticsystem

Unitlv 08hours

Peripheralnervoussystem:
Classificationofperipheralnervoussystem:Structureandfunctionsof
sympathetic and parasympathetic nervous system.
Originandfunctionsofspinalandcranialnerves.

Specialsenses
Structureandfunctionsofeye,ear,noseandtongueandtheirdisorders.

UnitV 07hours

Cardiovascularsystem
Heart—anatomyofheart,bloodcirculation,bloodvessels,structureandfunctionsof

artery,veinandcapillaries,elementsofconductionsystemofheartandheartbeat, its
regulationbyautonomicnervoussystem,cardiacoutput,cardiaccycle.Regulationof
blood pressure, pulse, electrocardiogram and disorders of heart.
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BP107P.HUMANANATOMYANDPHYSIOLOGY (Practical)
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15.

4Hours/week

Practicalphysiology is complimentary tothe theoreticaldiscussions in physiology.
Practicals allow the verification of physiological processes discussedin theory
classes through experiments on living tissue, intact animals or normal human
beings. This is helpful for developingan insight on the subject.

Studyofcompoundmicroscope.
Microscopicstudyofepithelialandconnectivetissue
Microscopicstudyofmuscularandnervoustissue
Identificationofaxialbones
Identificationofappendicularbones

Introductiontohemocytometry.
Enumerationofwhitebloodcell(WBC)count
Enumerationoftotalredbloodcorpuscles(RBC)count

Determinationofbleedingtime

. Determinationof clottingtime
11.
12.
13.
14,

Estimationofhemoglobincontent
Determinationofbloodgroup.
Determinationoferythrocytesedimentationrate(ESR).

Determinationofheartrateandpulserate.
Recordingofbloodpressure.

RecommendedBooks(Latest Editions)

EssentialsofMedicalPhysiologybyK.SembulingamandP.Sembulingam.Jaypee brothers
medical publishers, New Delhi.

. AnatomyandPhysiologyinHealthandllIinessbyKathleenJ.W.Wilson,Churchill
Livingstone, New York

PhysiologicalbasisofMedicalPractice-Bestand Tailor.Williams&Wilkins
Co,Riverview,MIUSA

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

PrinciplesofAnatomyandPhysiologybyTortoraGrabowski.Palmetto,GA,U.S.A.
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Textbook of Human Histologyby Inderbir Singh, Jaypee brother’s medical publishers,
NewDelhi.

TextbookofPracticalPhysiology by C.L.Ghai,Jaypeebrother’smedicalpublishers,
NewDelhi.

PracticalworkbookofHumanPhysiologybyK.SrinageswariandRajeevSharma, Jaypee
brother’s medical publishers, New Delhi.

ReferenceBooks(Latest Editions)

PhysiologicalbasisofMedicalPractice-Bestand Tailor.Williams&WilkinsCo,Riverview,
MI USA

TextbookofMedicalPhysiology-ArthurC,GuytonandJohn.E.Hall. Miamisburg,OH,
US.A.

HumanPhysiology(volland2)byDr.C.C.Chatterrje,AcademicPublishersKolkata
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BP102T.PHARMACEUTICALANALYSIS (Theory)

45Hours

Scope:Thiscoursedeals withthefundamentalsof analytical chemistryand principles of
electrochemical analysis of drugs

Objectives:Uponcompletionofthecoursestudentshallbeableto
e understandtheprinciplesofvolumetricandelectrochemicalanalysis
e carryoutvariousvolumetricandelectrochemical titrations

o developanalyticalskills

CourseContent:
UNIT-I 10Hours

(@) Pharmaceuticalanalysis-Definition and scope
i) Differenttechniques ofanalysis

ii) Methodsofexpressingconcentration

iif) Primaryandsecondarystandards.

iv) Preparation and standardization of various molar and normal solutions-
Oxalic acid, sodium hydroxide, hydrochloric acid, sodium thiosulphate,
sulphuric acid, potassium permanganate and ceric ammonium sulphate

(b) Errors: Sources of errors, types of errors, methods of minimizingerrors,
accuracy, precision and significant figures
(c) Pharmacopoeia,Sources ofimpurities inmedicinalagents, limittests.
UNIT-H 10Hours
e Acid base titration: Theories of acid base indicators, classification of
acidbasetitrationsandtheoryinvolvedintitrationsofstrong,weak,and
veryweak acids and bases, neutralization curves
e Nonaqueoustitration:Solvents,acidimetryandalkalimetrytitrationand
estimation of Sodium benzoate and Ephedrine HCI

UNIT-1H 10Hours

e Precipitation titrations:Mohr’s method, Volhard’s,
ModifiedVolhard’s,Fajansmethod,estimation of sodium chloride.

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

e Gravimetry: Principle and steps involved in gravimetric analysis. Purity
of the precipitate: co-precipitation and post precipitation, Estimation of
bariumsulphate.

¢ BasicPrinciples,methodsandapplicationofdiazotisationtitration.
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UNIT-1V 08Hours

Redoxtitrations

(@) Conceptsofoxidationandreduction

(b) Typesofredoxtitrations (Principlesandapplications)
Cerimetry,lodimetry,lodometry,Bromatometry,Dichrometry, Titrationwith
potassiumiodate

UNIT-V 07Hours

e Electrochemicalmethodsofanalysis

e Conductometry- Introduction, Conductivity cell, Conductometric
titrations,applications.

e Potentiometry- Electrochemicalcell,constructionandworking of
reference (Standard hydrogen, silver chloride electrode and calomel
electrode) and indicator electrodes (metal electrodes and glass
electrode), methods to determine end point of potentiometric
titration and applications.

e Polarography - Principle, llkovic equation, construction and
working of dropping mercury electrode and rotating platinum
electrode,applications

34




ok wm

v

BP108P.PHARMACEUTICALANALYSIS(Practical)
4Hours/Week

LimitTestof thefollowing
(1) Chloride

(2) Sulphate

(3) Iron

(4) Arsenic

Preparationandstandardizationof
(1) Sodiumhydroxide
(2) Sulphuricacid
(3) Sodiumthiosulfate
(4) Potassiumpermanganate
(5) Cericammoniumsulphate
AssayofthefollowingcompoundsalongwithStandardizationof Titrant
(1) Ammoniumchloridebyacidbasetitration
(2) FerroussulphatebyCerimetry
(3) Coppersulphatebylodometry
(4) Calciumgluconatebycomplexometry
(5) HydrogenperoxidebyPermanganometry
(6) Sodiumbenzoatebynon-aqueoustitration
(7) SodiumChloridebyprecipitationtitration
DeterminationofNormalitybyelectro-analyticalmethods
(1) Conductometrictitrationofstrongacidagainststrongbase
(2) Conductometrictitrationofstrongacidandweakacidagainststrongbase
(3) Potentiometrictitrationofstrongacidagainststrongbase

RecommendedBooks:(LatestEditions)

A.H.Beckett&J.B.Stenlake's,PracticalPharmaceuticalChemistryVoll&I1,Stahlone Press
of University of London

A.1.Vogel, TextBookofQuantitativelnorganicanalysis
P.GunduRao,InorganicPharmaceuticalChemistry
BentleyandDriver'sTextbookofPharmaceuticalChemistry

JohnH.Kennedy, Analyticalchemistryprinciples

IndianPharmacopoeia.
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BP103T.PHARMACEUTICS-I(Theory)

45Hours

Scope: This course is designed to impart a fundamental knowledge on the
preparatorypharmacywith arts and science of preparingthe different conventional
dosage forms.

Objectives:Uponcompletionofthiscoursethestudentshouldbeableto:
¢ Knowthehistoryofprofessionofpharmacy

¢ Understandthebasicsofdifferentdosageforms,pharmaceuticalincompatibilitiesand
pharmaceuticalcalculations

¢ Understandtheprofessionalwayofhandlingtheprescription

¢ Preparation ofvariousconventionaldosage forms

CourseContent:

UNIT=I 10Hours
e Historicalbackground anddevelopment ofprofession ofpharmacy:History
ofprofessionofPharmacy inlndiainrelationtopharmacy education,industry and
organization, Pharmacy as a career, Pharmacopoeias: Introduction to IP, BP, USP
and Extra Pharmacopoeia.
e Dosageforms:Introductiontodosageforms,classificationanddefinitions
e Prescription:Definition,Partsofprescription,handlingofPrescriptionand
Errors in prescription.
e Posology: Definition, Factors affectingposology. Pediatric dosecalculations
based on age, bodyweight and bodysurface area.
UNIT-II 10Hours
e Pharmaceutical calculations: Weights and measures —Imperial& Metricsystem,
Calculations involving percentage solutions, alligation, proof spirit and isotonic
solutions based on freezingpoint and molecular weight.

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

e Liquid dosage forms: Advantages and disadvantages of liquid dosage forms.
Excipients used in formulation of liquid dosage forms. Solubility enhancement
techniques
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UNIT-III 08Hours

Monophasic liquids: Definitions and preparations of Gargles, Mouthwashes,
Throat Paint, Eardrops, Nasal drops, Enemas, Syrups, Elixirs, Liniments and
Lotions.

Biphasicliquids:

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

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

UNIT-1V 08Hours

Suppositories: Definition, types, advantages and disadvantages, types of bases,
methods of preparations. Displacement value & its calculations, evaluation of
suppositories.

Pharmaceutical incompatibilities: Definition, classification, physical, chemical
and therapeutic incompatibilities with examples.

UNIV-V 07Hours

Semisolid dosage forms: Definitions, classification, mechanisms and factors
influencing dermal penetration of drugs. Preparation of ointments, pastes, creams
and gels. Excipients used in semi solid dosage forms. Evaluation of semi solid
dosagesforms
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BP109P.PHARMACEUTICSI(Practical)

1. Syrups

a) SyrupIP’66

b) CompoundsyrupofFerrousPhosphateBPC’68
2. Elixirs a)Piperazinecitrateelixir

b) Paracetamol pediatricelixir

3.Linctus a)TerpinHydrateLinctusIP’66

b) lodineThroatPaint(MandlesPaint)

. Solutions

a) Strongsolutionofammoniumacetate

b) Cresolwithsoapsolution

c) Lugol’ssolution

. Suspensions
a) Calaminelotion

b) MagnesiumHydroxidemixture
¢) AluminimumHydroxidegel

. Emulsionsa) TurpentineLiniment

b) Liquidparaffinemulsion
. PowdersandGranules

a) ORSpowder(WHO)

b) Effervescentgranules
¢) Dustingpowder

d) Divdedpowders
. Suppositories

a) Glycerogelatinsuppository
b) Cocabuttersuppository

¢) ZincOxidesuppository

. Semisolids

a) Sulphurointment

b) Nonstaining-iodineointmentwithmethylsalicylate
c) Carbopal gel

. GarglesandMouthwashes

a) lodinegargle

b) Chlorhexidinemouthwash

RecommendedBooks:(LatestEditions)
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10.

11.

12.

H.C. Ansel et al., Pharmaceutical Dosage Form and Drug DeliverySystem, Lippincott
Williams and Walkins, New Delhi.
CarterS.J.,CooperandGunn’s-DispensingforPharmaceuticalStudents,CBSpublishers,
NewDelhi.

M.E.Aulton,Pharmaceutics, TheScience&DosageFormDesign,ChurchillLivingstone,
Edinburgh.

Indianpharmacopoeia.

Britishpharmacopoeia.

Lachmann.Theory andPracticeoflndustrialPharmacy,Lea&FebigerPublisher, The
Universityof Michigan.

AlfonsoR.GennaroRemington. TheScienceandPracticeofPharmacy,Lippincott Williams,
New Delhi.

CarterS.J.,CooperandGunn’s. TutorialPharmacy,CBSPublications,New Delhi.

E.A. Rawlins, Bentley’s Text Book of Pharmaceutics, English Language Book Society,
Elsevier Health Sciences, USA.

Isaac Ghebre Sellassie: Pharmaceutical Pelletization Technology, Marcel Dekker, INC,
NewYork.

Dilip M.Parikh: Handbook ofPharmaceuticalGranulation Technology, MarcelDekker,
INC, New York.

Francoise Nieloud and Gilberte Marti-Mestres: Pharmaceutical Emulsions and

Suspensions, Marcel Dekker, INC, New York.
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BP104T.PHARMACEUTICALINORGANICCHEMISTRY(Theory)
45Hours
Scope: This subject dealswith the monographs of inorganicdrugs and pharmaceuticals.

Objectives:Uponcompletionofcoursestudentshallbeableto
¢ knowthesourcesofimpuritiesandmethodstodeterminetheimpuritiesininorganic
drugs and pharmaceuticals
e understandthemedicinaland pharmaceuticalimportanceofinorganiccompounds

CourseContent:
UNITI 10Hours

e Impurities in pharmaceutical substances: History of Pharmacopoeia,
Sources and types of impurities, principle involved in the limit test for
Chloride, Sulphate, Iron, Arsenic, Lead and Heavy metals, modified limit test
for Chloride and Sulphate

General methods of preparation, assay for the compounds superscriptedwith
asterisk (*), properties and medicinal uses of inorganic compounds belonging
to the following classes

UNITIHI 10Hours

e Acids, Bases and Buffers: Buffer equations and buffer capacity in general,
buffers in pharmaceutical systems, preparation, stability, buffered isotonic
solutions, measurements of tonicity, calculations and methods of adjusting
isotonicity.

e Major extra and intracellular electrolytes: Functionsofmajor physiological
ions, Electrolytes used in the replacement therapy: Sodium chloride*,
Potassium chloride, Calcium gluconate* and Oral Rehydration Salt (ORS),
Physiological acid base balance.

e Dental products: Dentifrices, role of fluoride in the treatmentofdental caries,
Desensitizing agents, Calcium carbonate, Sodium fluoride, and Zinc
eugenolcement.

UNITIHH 10Hours

e Gastrointestinalagents
Acidifiers: Ammoniumchloride*andDil.HCI

Antacid: Idealpropertiesofantacids,combinationsofantacids,Sodium

40




Bicarbonate*, Aluminumhydroxidegel, Magnesiumhydroxidemixture
Cathartics:Magnesiumsulphate,Sodiumorthophosphate, Kaolinand Bentonite
Antimicrobials:Mechanism,classification,Potassiumpermanganate, Boric
acid, Hydrogen peroxide*, Chlorinatedlime*, lodineand its preparations

UNITIV 08Hours

e Miscellaneouscompounds
Expectorants: Potassiumiodide, Ammoniumchloride*.

Emetics:Coppersulphate*,Sodiumpotassiumtartarate
Haematinics: Ferrous sulphate*, Ferrous gluconate

Poisonand Antidote:Sodium thiosulphate*, Activatedcharcoal, Sodium
nitrite333

Astringents:ZincSulphate, PotashAlum

UNITV 07Hours

e Radiopharmaceuticals: Radio activity, Measurement of radioactivity,
Properties of a, B, y radiations, Half life, radio isotopes and study of radio
isotopes - Sodium iodide 1'%, Storage conditions, precautions &
pharmaceutical application of radioactive substances.
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BP110P.PHARMACEUTICALINORGANICCHEMISTRY (Practical)

4Hours/Week

Limittestsforfollowingions

Limit test for Chlorides and Sulphates
ModifiedlimittestforChloridesandSulphates
Limit test for Iron

LimittestforHeavymetals Limit

test for Lead

LimittestforArsenic

Identificationtest

Magnesiumhydroxide

Ferroussulphate

Sodiumbicarbonate

Calciumgluconate

Coppersulphate

Testforpurity

SwellingpowerofBentonite
Neutralizingcapacityofaluminumhydroxidegel
Determinationofpotassiumiodateandiodineinpotassiumlodide
Preparationofinorganicpharmaceuticals
Boricacid

Potashalum

Ferroussulphate

RecommendedBooks(LatestEditions)

1.

N o gk~ N

A.H.Beckett&J.B.Stenlake's,PracticalPharmaceuticalChemistryVoll &ll,
Stahlone Press of Universityof London, 4™ edition.

A.1.Vogel, TextBookofQuantitativelnorganicanalysis
P.GunduRao, InorganicPharmaceuticalChemistry,3™Edition
M.LSchroff,InorganicPharmaceuticalChemistry
BentleyandDriver'sTextbookofPharmaceuticalChemistry
Anand&Chatwal, InorganicPharmaceuticalChemistry

Indian Pharmacopoeia
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BP105T.COMMUNICATIONSKILLS(Theory)

30Hours

Scope: This course will prepare the young pharmacy student to interact effectively with
doctors, nurses, dentists, physiotherapists and other health workers. At the end of this
course the student will get the soft skills set to work cohesively with the team as a team
player and will add value to the pharmaceutical business.

Objectives:
Uponcompletionofthecoursethestudentshallbeableto

1. UnderstandthebehavioralneedsforaPharmacisttofunctioneffectivelyinthe areas
of pharmaceutical operation

Communicateeffectively(VerbalandNonVerbal)
Effectivelymanagetheteamasateamplayer
Developinterviewskills

o M~ N

DevelopLeadershipqualitiesandessentials

Coursecontent:

UNIT-I 07Hours

e Communication Skills: Introduction, Definition, The Importance of Communication, The
Communication Process — Source, Message, Encoding, Channel, Decoding,Receiver,

Feedback, Context

e Barriers to communication: Physiological Barriers,PhysicalBarriers,Cultural Barriers,
Language Barriers, Gender Barriers, Interpersonal Barriers, Psychological Barriers,

Emotional barriers

e Perspectives in Communication: Introduction, Visual Perception, Language, Other
factors affectingour perspective - Past Experiences, Prejudices, Feelings, Environment

UNIT-I11 07Hours

e Elements of Communication: Introduction, Face to Face Communication - Tone of
Voice, Body Language (Non-verbal communication), Verbal Communication, Physical

Communication

e Communication Styles: Introduction, The Communication Styles Matrix with example
for each -Direct Communication Style, Spirited Communication Style, Systematic

Communication Style, Considerate Communication Style

43




UNIT-III 07Hours

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

Effective Written Communication: Introduction, When and When Not to Use Written
Communication - Complexityof the Topic, Amount of Discussion’ Required, Shades of
Meaning, Formal Communication

Writing Effectively: Subject Lines, Put the Main Point First, Know Your Audience,
Organization of the Message

UNIT-1V 05Hours

InterviewSkills: Purposeofaninterview,Do’sandDont’sofaninterview

Giving Presentations:Dealingwith Fears,Planning yourPresentation,StructuringYour
Presentation, Delivering Your Presentation, Techniques of Delivery

UNIT-V 04Hours

Group Discussion: Introduction, Communication skills in group discussion, Do’s and
Dont’s of group discussion
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BP111P.COMMUNICATIONSKILLS(Practical)

2Hours/week

Thefollowinglearningmodulesaretobeconductedusingwordsworth®Englishlanguage

labsoftware
Basiccommunicationcoveringthefollowingtopics
MeetingPeople
AskingQuestions
MakingFriends
Whatdidyoudo?
Do’s and Dont’s
Pronunciations coveringthefollowingtopics
Pronunciation (Consonant Sounds)
Pronunciation and Nouns
Pronunciation(\VowelSounds)
AdvancedLearning
ListeningComprehension/Directand IndirectSpeech
Figures of Speech
EffectiveCommunication
WritingSKills
EffectiveWriting
InterviewHandlingSkills
E-Mailetiquette

PresentationSkills
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RecommendedBooks:(Latest Edition)

1.

o s~ wh

10.

11.
12.

Basic communication skills for Technology, Andreja. J. Ruther Ford, 2" Edition,
Pearson Education, 2011
Communicationskills,SanjayKumar,Pushpalata,1*Edition,OxfordPress, 2011
OrganizationalBehaviour,Stephen.P.Robbins, 1*Edition,Pearson,2013
Brilliant-Communicationskills,GillHasson,1%Edition,PearsonL.ife,2011
TheAceofSoftSkills: Attitude, CommunicationandEtiquetteforsuccess,Gopala
SwamyRamesh, 5"Edition, Pearson, 2013
Developingyourinfluencingskills,DeborahDalley,LoisBurton,Margaret,Green
hall, 1st Edition Universe of Learning LTD, 2010

Communicationskills for professionals, Konar nira, 2"'Edition, New arrivals—
PHI,2011

Personalitydevelopment andsoft skills, BarunK Mitra, 1%Edition, OxfordPress,
2011

Soft skill for everyone, Butter Field, 1st Edition, Cengage Learning india pvt.ltd,
2011

Softskillsandprofessionalcommunication, FrancisPetersSJ,1*Edition,McGraw Hill
Education, 2011

Effectivecommunication, JohnAdair, 4"Edition, PanMacMillan,2009
Bringingoutthebestinpeople, AubreyDaniels,2"Edition,McGrawHill, 1999
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BP106RBT.REMEDIALBIOLOGY (Theory)
30Hours

Scope:Tolearnandunderstandthecomponentsoflivingworld,structureandfunctional
system of plant and animal kingdom.

Objectives:Uponcompletionofthecourse,thestudentshallbeableto
e knowtheclassificationandsalientfeaturesoffivekingdomsoflife
e understandthebasiccomponentsofanatomy&physiologyofplant
e knowunderstandthebasiccomponentsofanatomy&physiologyanimalwith
special reference to human

UNITI 07Hours

Livingworld:
¢ Definitionandcharactersoflivingorganisms
e Diversityinthelivingworld
e Binomialnomenclature
¢ Fivekingdomsoflifeandbasisofclassification.SalientfeaturesofMonera, Potista,
Fungi, Animalia and Plantae, Virus,

MorphologyofFloweringplants
e Morphologyofdifferentpartsoffloweringplants—Root,stem,inflorescence,
flower, leaf, fruit, seed.
e GeneralAnatomyofRoot,stem,leafofmonocotyledons&Dicotylidones.

UNITIHI 07Hours

Bodyfluidsandcirculation

e Compositionofblood,bloodgroups,coagulationofblood

e Compositionandfunctionsoflymph

e Humancirculatorysystem

e Structureofhumanheartandbloodvessels

e Cardiaccycle,cardiacoutputandECG
DigestionandAbsorption

e Humanalimentarycanalanddigestiveglands

e Roleofdigestiveenzymes

e Digestion, absorptionandassimilationof digestedfood
Breathingandrespiration

e Humanrespiratorysystem

e Mechanismofbreathinganditsregulation
Exchangeofgases,transportofgasesandregulationofrespiration
Respiratoryvolumes
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UNITIH 07Hours

Excretoryproductsandtheirelimination

e Modesofexcretion

e Humanexcretorysystem-structureandfunction

e Urineformation

¢ Renninangiotensinsystem
Neuralcontrolandcoordination

¢ Definitionand classificationofnervoussystem
Structureofaneuron
Generationandconductionofnerveimpulse
Structureofbrainandspinalcord
Functionsofcerebrum,cerebellum, hypothalamusandmedulla oblongata
Chemicalcoordinationandregulation

e Endocrineglandsandtheirsecretions

e Functionsofhormonessecretedbyendocrineglands
Humanreproduction

e Partsoffemalereproductivesystem

e Parts ofmalereproductivesystem

e SpermatogenesisandOogenesis

e Menstrualcycle

UNITIV 05Hours
Plantsandmineralnutrition:

e Essentialmineral,macroandmicronutrients

e Nitrogenmetabolism,Nitrogencycle,biologicalnitrogenfixation

Photosynthesis
e Autotrophicnutrition,photosynthesis,Photosyntheticpigments,Factorsaffecting
photosynthesis.
UNITV 04Hours

Plantrespiration:Respiration,glycolysis,fermentation(anaerobic).
Plantgrowthanddevelopment
e Phasesandrateofplantgrowth,Conditionofgrowth, Introductiontoplantgrowth
regulators
Cell-Theunitoflife
e Structureandfunctionsofcellandcellorganelles.Celldivision
Tissues
e Definition,typesoftissues,locationandfunctions.
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TextBooks
a. TextbookofBiologybyS. B.Gokhale
b. ATextbookofBiologybyDr.Thulajappaand Dr.Seetaram.

ReferenceBooks
a. ATextbookofBiologybyB.V.SreenivasaNaidu
b. ATextbookofBiologybyNaiduandMurthy
c. BotanyforDegreestudentsByA.C.Dultta.
d.OutlinesofZoologybyM.EkambaranathaayyerandT.N.Ananthakrishnan.
e. AmanualforpharmaceuticalbiologypracticalbyS.B.GokhaleandC.K. Kokate
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BP112RBP.REMEDIALBIOLOGY (Practical)
30Hours

. Introductiontoexperimentsinbiology

a) StudyofMicroscope
b) Sectioncuttingtechniques
c) Mountingandstaining
d) Permanentslidepreparation

. Studyofcellanditsinclusions

. StudyofStem,Root, Leaf,seed, fruit, flowerandtheirmodifications

. Detailedstudyoffrogbyusingcomputermodels

. MicroscopicstudyandidentificationoftissuespertinenttoStem,Root

Leaf, seed, fruit and flower

. Identificationofbones

. Determinationofbloodgroup

. Determinationofbloodpressure
. Determinationoftidalvolume

ReferenceBooks

1.
2.

Practicalnumananatomyandphysiology.byS.R.KaleandR.R.Kale.
AManualofpharmaceuticalbiologypracticalbyS.B.Gokhale,C.K.Kokateand
S.P.Shriwastava.
BiologypracticalmanualaccordingtoNationalcorecurriculum.Biologyforumof
Karnataka. Prof .M.J.H.Shafi
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BP106RMT.REMEDIALMATHEMATICS(Theory)
30Hours

Scope: This is an introductorycourse in mathematics. This subject deals with the
introduction to Partial fraction, Logarithm, matrices and Determinant, Analytical
geometry, Calculus, differential equation and Laplacetransform.

Objectives:Uponcompletionofthecoursethestudentshallbeableto:-
1. KnowthetheoryandtheirapplicationinPharmacy
2. Solvethedifferenttypesofproblemsbyapplyingtheory
3. Appreciatetheimportantapplicationofmathematicsin Pharmacy

CourseContent:

UNIT-I 06Hours

e Partialfraction
Introduction, Polynomial, Rational fractions, Proper and Improper fractions,
Partial fraction , Resolving into Partial fraction, Application of Partial
Fraction in Chemical Kinetics andPharmacokinetics

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

e Function:
RealValuedfunction,Classificationofrealvaluedfunctions,

e Limitsandcontinuity:
Introduction, Limitofafunction,Definitionoflimitofafunction(e-

. . Xn—an . Sind
def|n|t|on),I|mX i:na”—l, lim——=1,
x—aX—a 050 O
UNIT-II1 06 Hours

e MatricesandDeterminant:

Introduction matrices, Types of matrices,Operationonmatrices, Transpose of
a matrix, Matrix Multiplication, Determinants, Properties of
determinants,Productofdeterminants,Minorsandco-Factors,Adjoint or
adjugate of a square matrix ,Singularandnon-singularmatrices, Inverse of a
matrix, Solution of system of linear of equations using matrix
method,Cramer’srule,Characteristicequationandrootsofa ~ square  matrix,

Cayley—Hamilton theorem,Applicationof Matrices in solving
Pharmacokinetic equations
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UNIT-III 06Hours
e Calculus
Differentiation:Introductions,Derivativeofafunction,Derivativeofa constant,
Derivative of a product of a constant and a function , Derivative
of the sum or difference of two functions,  Derivative of the product of two
functions (product formula), Derivative of thequotientof twofunctions
(Quotient formula) — Without Proof, Derivativeofx" w.r.tx,wherenisany
rationalnumber, Derivativeofe*,,Derivativeoflogex,Derivativeof
a’Derivativeottrigonometrictunctionstrom firstprinciples  (without
Proof),SuccessiveDifferentiation,Conditions forafunction tobea
maximumoraminimumatapoint. Application

UNIT-IV 06Hours
e AnalyticalGeometry
Introduction:SignsoftheCoordinates,Distanceformula,
Straight Line : Slope orgradientof a straightline, Conditions for parallelism
and perpendicularity of two lines, Slope of a line joining two points,Slope —
intercept form of a straight line
Integration:
Introduction, Definition, Standard formulae, Rules of integration , Method of
substitution, Method of Partial fractions, Integration by parts, definite
integrals,application

UNIT-V 06Hours

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

e Laplace Transform: Introduction, Definition, Properties of Laplace
transform,LaplaceTransformsofelementaryfunctions,Inverse Laplace
transforms, Laplace transform of derivatives, Application to solve
Lineardifferentialequations, ApplicationinsolvingChemical kinetics
and Pharmacokinetics equations

RecommendedBooks(LatestEdition)

1. DifferentialCalculus byShanthinarayan

2. Pharmaceutical Mathematics with application toPharmacybyPanchaksharappa
GowdaD.H.

3. IntegralCalculusbyShanthinarayan

4. Higher EngineeringMathematicsbyDr.B.S.Grewal
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BP201T.HUMANANATOMYANDPHYSIOLOGY-II(Theory)
45Hours

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

Objectives:Uponcompletionofthiscoursethestudentshouldbeableto:

1. Explainthe grossmorphology,structure andfunctionsof variousorgansof the
humanbody.

2. Describethevarioushomeostaticmechanismsandtheirimbalances.

3. Identifythevarioustissuesandorgansofdifferentsystemsofhumanbody.

4.  Perform the hematological tests like blood cell counts, haemoglobin estimation,
bleeding/clotting time etc and also record blood pressure, heart rate, pulse and
respiratoryvolume.

5. Appreciatecoordinatedworkingpatternofdifferentorgansofeachsystem

6.  Appreciatetheinterlinkedmechanismsinthemaintenanceofnormal functioning
(homeostasis) of human body.

CourseContent:
Unitl 10hours
e Nervoussystem
Organization of nervous system, neuron, neuroglia, classification and
propertiesofnervefibre,electrophysiology,actionpotential, nerve
impulse, receptors, synapse, neurotransmitters.
Central nervous system: Meninges, ventricles of brain and
cerebrospinal fluid.structure and functions of brain (cerebrum, brain
stem, cerebellum), spinal cord (gross structure, functions of afferent
and efferent nerve tracts,reflex activity)
Unitll 06hours

Digestivesystem
Anatomyof Gl Tract with special reference to anatomyand functions of stomach, (

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

e Energetics

FormationandroleofATP,CreatininePhosphateandBMR.

UnitllI

e Respiratorysystem 10hours

Anatomyofrespiratorysystemwithspecialreferencetoanatomyoflungs, mechanism
of respiration, regulation of respiration

Lung Volumes and capacities transport of respiratory gases, artificial respiration,
and resuscitation methods.

e Urinarysystem
Anatomy of urinary tract with special reference to anatomy of kidneyand
nephrons, functions of kidney and urinary tract, physiology of urine formation,
micturition reflex and role of kidneys in acid base balance, role of RAS in kidney
and disorders of kidney.

Unitlv 10hours

e Endocrinesystem
Classificationofhormones,mechanismofhormoneaction,structure and

functions of pituitarygland, thyroid gland, parathyroid gland, adrenal
gland,pancreas,pinealgland,thymusandtheirdisorders.

UnitV 09hours

e Reproductivesystem

Anatomy of male and female reproductive system, Functions of male and female
reproductive system, sex hormones, physiology of menstruation, fertilization,
spermatogenesis, oogenesis, pregnancyand parturition

e Introductiontogenetics
Chromosomes,genesandDNA, proteinsynthesis,geneticpatternofinheritance
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BP207P.HUMANANATOMYANDPHYSIOLOGY (Practical)
4Hours/week

Practicalphysiology iscomplimentary tothe theoreticaldiscussionsin physiology.
Practicals allow the verification of physiological processes discussedin theory
classes through experiments on living tissue, intact animals or normal human
beings. This is helpful for developingan insight on the subject.

Tostudytheintegumentaryandspecialsensesusingspecimen,models,etc.,
Tostudythenervoussystemusingspecimen,models,etc.,
Tostudytheendocrinesystemusingspecimen,models,etc
Todemonstratethe general neurologicalexamination
Todemonstratethefunctionofolfactorynerve
Toexaminethedifferenttypesoftaste.

Todemonstratethevisualacuity

Todemonstratethereflexactivity

Recordingofbodytemperature

10. Todemonstratepositiveand negativefeedback mechanism.

11.
12.

13.
14.
15.
16.

Determinationoftidalvolumeandvitalcapacity.

Studyof digestive, respiratory, cardiovascular systems, urinaryand reproductive
systems with the help of models, charts and specimens.

Recordingofbasalmassindex
Studyoffamilyplanningdevicesandpregnancydiagnosistest.
Demonstrationoftotalbloodcountbycellanalyser
Permanentslidesofvitalorgansandgonads.

RecommendedBooks(LatestEditions)

EssentialsofMedicalPhysiologybyK.SembulingamandP.Sembulingam.Jaypee brothers
medical publishers, New Delhi.

AnatomyandPhysiologyinHealthandllInessbyKathleenJ.W.Wilson,Churchill
Livingstone, New York

PhysiologicalbasisofMedicalPractice-BestandTailor.Williams&Wilkins
Co,Riverview,MIUSA
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. Text book of Medical Physiology- Arthur C,Guyton andJohn.E. Hall. Miamisburg, OH,
US.A.

PrinciplesofAnatomyandPhysiologybyTortoraGrabowski.Palmetto,GA,U.S.A.

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

. TextbookofPracticalPhysiologybyC.L.Ghai,Jaypeebrothersmedicalpublishers,New
Delhi.

PracticalworkbookofHumanPhysiologybyK.SrinageswariandRajeevSharma, Jaypee
brother’s medical publishers, New Delhi.

ReferenceBooks:

PhysiologicalbasisofMedicalPractice-Bestand Tailor.Williams&WilkinsCo,Riverview,
MI USA

. TextbookofMedicalPhysiology-ArthurC,GuytonandJohn.E.Hall.Miamisburg,OH,
U.S.A.

HumanPhysiology(volland2)byDr.C.C.Chatterrje,AcademicPublishersKolkata

57




BP202T.PHARMACEUTICALORGANICCHEMISTRY-I (Theory)

45Hours

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

Objectives:Uponcompletionofthecoursethestudentshallbeableto
1. writethestructure,nameandthetypeofisomerismoftheorganiccompound
2. writethereaction,namethereactionandorientationofreactions
3. accountforreactivity/stabilityofcompounds,
4. identify/confirmtheidentificationoforganiccompound
CourseContent:

Generalmethodsofpreparation and reactionsofcompounds superscriptedwith asterisk(*)tobe explained

Toemphasizeondefinition,types,classification,principles/mechanisms,applications,examples
anddifferences

UNIT-I 07Hours

Classification,nomenclatureandisomerism
ClassificationofOrganic Compounds

CommonandlUPACsystemsofnomenclatureoforganiccompounds (up
to 10 Carbons open chain and carbocyclic compounds)

Structuralisomerisms inorganiccompounds
UNIT-1110Hours

Alkanes* Alkenes*and Conjugateddienes*
SP3hybridizationinalkanes,Halogenationofalkanes,usesofparaffins.
Stabilities of alkenes, SP?hybridization in alkenes

E.and Ezreactions — kinetics, order of reactivity of alkyl halides, rearrangement of carbocations,
Saytzeffs orientation and evidences. Eiverses Eareactions, Factors affecting Eiand E» reactions.
Ozonolysis, electrophilic addition reactions of alkenes, Markownikoff’s orientation,freeradical
additionreactionsof alkenes, AntiMarkownikoff’s orientation.

Stability of conjugated dienes, Diel-Alder, electrophilic addition, free radical addition
reactions of conjugated dienes, allylic rearrangement

UNIT-11110Hours
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Alkylhalides*

SNiandSNzreactions-kinetics,orderofreactivityofalkylhalides,stereochemistryand rearrangement of
carbocations.

SNiversusSNzreactions, FactorsaffectingSNiandSN2reactions
Structureandusesofethylchloride,Chloroform,trichloroethylene,tetrachloroethylene,
dichloromethane, tetrachloromethane and iodoform.

Alcohols*-Qualitativetests,Structure andusesofEthylalcohol,Methylalcohol,
chlorobutanol,Cetosterylalcohol, Benzyl alcohol,Glycerol,Propylene glycol

UNIT-1V10Hours

Carbonylcompounds*(Aldehydesandketones)

Nucleophilic addition, Electromeric effect, aldol condensation, Crossed Aldol condensation,
Cannizzaro reaction, Crossed Cannizzaro reaction, Benzoin condensation,Perkincondensation,
qualitative tests, Structure and uses of Formaldehyde, Paraldehyde, Acetone, Chloral hydrate,
Hexamine, Benzaldehyde, Vanilin, Cinnamaldehyde.

UNIT-V 08Hours

Carboxylicacids*
Acidityof carboxylic acids, effect of substituents on acidity, inductive effect and qualitative
tests forcarboxylic acids ,amide and ester

Structure and Uses of Acetic acid, Lactic acid, Tartaric acid, Citric acid, Succinic acid. Oxalic
acid, Salicylic acid, Benzoic acid, Benzyl benzoate, Dimethyl phthalate, Methyl salicylate and
Acetyl salicylic acid

Aliphaticamines*-Basicity,effectofsubstituentonBasicity.Qualitativetest,Structureand uses
of Ethanolamine, Ethylenediamine, Amphetamine
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BP208P.PHARMACEUTICALORGANICCHEMISTRY-I(Practical)
4Hours/week

1. Systematicqualitativeanalysisofunknownorganiccompoundslike

1. Preliminarytest:Color,odour,aliphatic/aromaticcompounds,saturation
and unsaturation, etc.

2. Detectionofelements likeNitrogen,SulphurandHalogen by
Lassaigne’stest

Solubilitytest

4. Functional group test like Phenols, Amides/ Urea, Carbohydrates,
Amines, Carboxylic acids, Aldehydes and Ketones, Alcohols, Esters,
Aromatic and Halogenated Hydrocarbons, Nitro compounds andAnilides.

5. Meltingpoint/Boilingpointoforganiccompounds

6. ldentificationoftheunknowncompoundfromtheliteratureusing melting
point/ boiling point.

7. Preparationofthederivativesandconfirmationoftheunknowncompound
bymelting point/ boiling point.

8. Minimum5unknownorganiccompoundstobeanalysedsystematically.

2. Preparationofsuitablesolidderivativesfromorganiccompounds

3. Constructionofmolecularmodels

RecommendedBooks(LatestEditions)
OrganicChemistrybyMorrisonandBoyd
OrganicChemistrybyl.L.Finar,VVolume-I
TextbookofOrganicChemistrybyB.S.Bahl&ArunBahl.
OrganicChemistrybyP.L.Soni
PracticalOrganicChemistrybyMannandSaunders.
Vogel’stextbookofPracticalOrganicChemistry

Advanced PracticalorganicchemistrybyN.K.Vishnoi.
IntroductiontoOrganicLaboratorytechniquesbyPavia,LampmanandKriz.

Reactionandreactionmechanism byAhluwaliah/Chatwal.
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BP203T.BIOCHEMISTRY(Theory)
45Hours

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

Objectives:Uponcompletionofcoursestudentshellableto

1. Understandthecatalyticroleofenzymes,importanceofenzymeinhibitorsin designof
new drugs, therapeutic and diagnostic applications of enzymes.

2. Understand the metabolism of nutrient molecules in physiological and
pathologicalconditions.

3. Understandthegeneticorganizationofmammaliangenomeandfunctionsof DNA in
the synthesis of RNAs and proteins.

CourseContent:

UNITI 08Hours

Biomolecules

Introduction,classification,chemicalnatureandbiologicalroleof carbohydrate, lipids,
nucleic acids, amino acids and proteins.

Bioenergetics

Concept of free energy, endergonic and exergonic reaction, Relationship
between free energy, enthalpyand entropy; Redox potential.

Energy richcompounds;classification;biologicalsignificancesof ATP and
cyclic AMP

UNITII 10Hours

Carbohydratemetabolism
Glycolysis — Pathway, energetics and significance

Citricacidcycle-Pathway,energeticsandsignificance

HMPshuntanditssignificance;Glucose-6-Phosphatedehydrogenase
(G6PD)deficiency

GlycogenmetabolismPathwaysand glycogenstoragediseases(GSD)
Gluconeogenesis- Pathwayand its significance

HormonalregulationofbloodglucoselevelandDiabetesmellitus

Biologicaloxidation
Electrontransportchain(ETC)anditsmechanism.




Oxidative phosphorylation &
phosphorylation

its mechanism and substrate

InhibitorsETCandoxidativephosphorylation/Uncouplers

UNITII

Lipidmetabolism

B-Oxidationofsaturatedfattyacid(Palmiticacid)
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Formationandutilizationofketonebodies;ketoacidosis De
novo synthesis of fatty acids (Palmitic acid)

Biological significance of cholesterol and conversion of cholesterol into
bile acids, steroid hormone and vitamin D

Disordersoflipidmetabolism:Hypercholesterolemia,atherosclerosis,
fattyliver and obesity.

Aminoacidmetabolism

General reactions of amino acid metabolism: Transamination,
deamination & decarboxylation, urea cycle and its disorders

Catabolismof phenylalanine andtyrosineandtheirmetabolic disorders
(Phenyketonuria, Albinism, alkeptonuria, tyrosinemia)

Synthesisandsignificanceofbiologicalsubstances;5-HT,melatonin, dopamine,
noradrenaline, adrenaline

Catabolismofheme;hyperbilirubinemiaandjaundice

UNITIV

Nucleicacidmetabolismandgeneticinformationtransfer
Biosynthesisofpurineandpyrimidinenucleotides

CatabolismofpurinenucleotidesandHyperuricemiaandGoutdisease
Organization of mammalian genome
StructureofDNAandRNAandtheirfunctions

DNA replication (semi conservative model)

Transcription or RNA synthesis

Geneticcode, TranslationorProteinsynthesisandinhibitors
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UNITV

07Hours

Enzymes
Introduction,properties,nomenclatureand IUBclassificationofenzymes Enzyme

kinetics (Michaelis plot, Line Weaver Burke plot)

Enzymeinhibitorswith examples

Regulationofenzymes:enzymeinductionandrepression,allostericenzymesregul

ation

Therapeuticanddiagnosticapplicationsofenzymes andisoenzymes Coenzymes

—Structure and biochemical functions

10.

11.

12.

BP209P.BIOCHEMISTRY (Practical)
4Hours/Week

Qualitativeanalysisofcarbohydrates(Glucose, Fructose, Lactose,Maltose,
Sucrose and starch)

IdentificationtestsforProteins(albuminandCasein)

Quantitativeanalysisofreducingsugars(DNSAmethod)andProteins
(Biuretmethod)

Qualitativeanalysisofurineforabnormalconstituents
Determinationofbloodcreatinine
Determinationofbloodsugar

Determinationofserumtotal cholesterol
PreparationofbuffersolutionandmeasurementofpH
Studyofenzymatichydrolysisofstarch

Determination ofSalivaryamylaseactivity
StudytheeffectofTemperatureonSalivaryamylaseactivity.

Studytheeffectofsubstrateconcentrationonsalivaryamylaseactivity.
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RecommendedBooks(LatestEditions)

PrinciplesofBiochemistrybyLehninger.
Harper’sBiochemistrybyRobertK.Murry,DarylK.GrannerandVictorW.Rodwell.
BiochemistrybyStryer.

BiochemistrybyD.SatyanarayanandU.Chakrapani
TextbookofBiochemistrybyRamaRao.

TextbookofBiochemistrybyDeb.

OutlinesofBiochemistrybyConnandStumpf
PracticalBiochemistrybyR.C.GuptaandS.Bhargavan.
IntroductionofPracticalBiochemistrybyDavidT.Plummer.(3rdEdition)

. PracticalBiochemistryfor Medicalstudents byRajagopalandRamakrishna.
. PracticalBiochemistrybyHaroldVarley.

BP204T.PATHOPHYSIOLOGY(THEORY)
45Hours

Scope: Pathophysiology is the study of causes of diseases and reactions of the body to
such disease producing causes.This course is designed to impart a thorough knowledge of
the relevant aspects of pathology of various conditions with reference to its
pharmacological applications, and understanding of basic
pathophysiologicalmechanisms.Henceitwillnotonly helptostudy
thesyllabusofpathology,butalsoto get baseline knowledge required to practice medicine
safely, confidently, rationally and effectively.

Objectives:Uponcompletionofthesubjectstudentshallbeableto—-
1. Describetheetiologyandpathogenesisoftheselecteddiseasestates;
2. Namethesignsandsymptomsofthediseases;and
3. Mentionthe complicationsofthediseases.

Coursecontent:

Unitl 10Hours

e BasicprinciplesofCellinjuryand Adaptation:
Introduction,definitions,Homeostasis,ComponentsandTypesofFeedbacksystems,

Causesofcellularinjury,Pathogenesis(Cellmembranedamage, Mitochondrialdamage,
Ribosomedamage,Nucleardamage), Morphologyofcellinjury—
Adaptivechanges(Atrophy,Hypertrophy,hyperplasia, Metaplasia,Dysplasia),Cellswelling,In
tracellular accumulation, Calcification, Enzyme leakage and

Cell Death Acidosis &Alkalosis,Electrolyte imbalance
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Unitll

Unitll

UnitlVv

UnitVv

Basicmechanisminvolvedintheprocessofinflammationandrepair:

Introduction, Clinical signs of inflammation, Different types of Inflammation,Mechanism
of Inflammation — Alteration in vascular permeability and blood flow, migration of
WBC’s,Mediators of inflammation,Basic principles of wound healing in the
skin,Pathophysiology of Atherosclerosis

10Hours

CardiovascularSystem:
Hypertension, congestive heart failure, ischemic heart disease (angina,myocardial

infarction, atherosclerosis and arteriosclerosis)

Respiratorysystem:Asthma,Chronic obstructiveairwaysdiseases.
Renalsystem: Acuteandchronicrenalfailure

10Hours
HaematologicalDiseases:
Iron deficiency, megaloblastic anemia (Vit B12 and folic acid), sickle cell anemia,
thalasemia, hereditaryacquired anemia, hemophilia
Endocrinesystem:Diabetes,thyroiddiseases,disordersofsexhormones
Nervoussystem: Epilepsy, Parkinson’s disease, stroke, psychiatricdisorders:
depression, schizophrenia and Alzheimer’s disease.
Gastrointestinalsystem:PepticUlcer

8Hours
Inflammatorybowel diseases, jaundice, hepatitis (A,B,C,D,E,F) alcoholic liver
disease.
Diseaseofbonesandjoints:Rheumatoidarthritis,osteoporosisandgout
Principles ofcancer:classification,etiologyandpathogenesisofcancer
Diseasesofbonesandjoints: RheumatoidArthritis,Osteoporosis, Gout

PrinciplesofCancer:Classification,etiologyandpathogenesisofCancer

THours
Infectious diseases: Meningitis, Typhoid, Leprosy, Tuberculosis

Urinary tract infections

Sexuallytransmitteddiseases: AIDS,Syphilis,Gonorrhea

RecommendedBooks(Latest Editions)
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1. Vinay Kumar, Abul K. Abas, Jon C. Aster; Robbins &Cotran Pathologic Basis of
Disease; South Asia edition; India; Elsevier; 2014.

2. HarshMohan; TextbookofPathology;6™edition; India;JaypeePublications;2010.

3. Laurence B, Bruce C, Bjorn K. ; Goodman Gilman’s The Pharmacological Basis of
Therapeutics; 12" edition; New York; McGraw-Hill; 2011.

4. Best, Charles Herbert 1899-1978; Taylor, Norman Burkel885-1972;West,JohnB (John
Burnard); Best andTaylor’s Physiological basis of medical practice;12thed; united states;

5. WilliamandWilkins,Baltimore;1991[1990printing].

6. Nicki R. Colledge, BrianR. Walker, Stuart H.Ralston;Davidson’s PrinciplesandPractice of
Medicine;21%edition; London; ELBS/Churchill Livingstone; 2010.

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

8. Joseph DiPiro, Robert L. Talbert, Gary Yee, Barbara Wells, L. Michael Posey;
Pharmacotherapy: A Pathophysiological Approach; 9" edition; London; McGraw-Hill
Medical; 2014.

9. V. Kumar, R. S. Cotran and S. L. Robbins; Basic Pathology; 6™edition; Philadelphia;WB
Saunders Company; 1997.

10. Roger Walker, Clive Edwards; Clinical Pharmacyand Therapeutics; 3" edition; London;
Churchill Livingstone publication; 2003.

RecommendedJournals
1. TheJournal ofPathology.ISSN:1096-9896(Online)

2.The AmericanJournalofPathology.ISSN:0002-9440

3.Pathology.1465-3931(Online)
4.InternationalJournalofPhysiology,PathophysiologyandPharmacology. ISSN: 1944-8171
(Onlinge)

5. IndianJournalofPathologyandMicrobiology.ISSN-0377-4929.

66




BP205T.COMPUTERAPPLICATIONSIN PHARMACY (Theory)
30Hrs(2Hrs/\Week)

Scope:ThissubjectdealswiththeintroductionDatabase,DatabaseManagementsystem,
computer application in clinical studies and use of databases.

Objectives:Uponcompletionofthecoursethestudentshallbeableto

1. knowthevarioustypesofapplicationofcomputersinpharmacy
2. knowthevarioustypesofdatabases
3. knowthevariousapplicationsofdatabasesinpharmacy

Coursecontent:
UNIT=I 06hours

Numbersystem: Binarynumbersystem,Decimal numbersystem,Octal number
system,Hexadecimal number systems, conversion decimal to binary,
binaryto decimal,octal to binaryetc,binaryaddition, binary subtraction —
One’scomplement ,Two’s complement method,binary
multiplication,binarydivision

ConceptofinformationSystemsandSoftware: Informationgathering,
requirement and feasibility analysis, data flow diagrams, process
specifications,input/output design,processlifecycle,planningand managing
the project

UNIT-II O6hours
Webtechnologies:IntroductiontoHTML,XML,CSSand
Programminglanguages, introductiontowebserversandServer Products
Introductiontodatabases,MY SQL,MSACCESS,PharmacyDrugdatabase
UNIT-III 06hours

Application of computers in Pharmacy — Drug information storage and
retrieval, Pharmacokinetics, Mathematical model in Drug design, Hospital
and Clinical Pharmacy, Electronic Prescribing and discharge (EP) systems,
barcode medicine identification and automated dispensing of drugs, mobile
technologyand adherence monitoring

DiagnosticSystem, Lab-diagnosticSystem, Patient MonitoringSystem,
Pharmalnformation System
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UNIT=IV 06hours

Bioinformatics: Introduction, Objective of Bioinformatics, Bioinformatics
Databases, Concept of Bioinformatics, Impact of Bioinformatics in Vaccine
Discovery

UNIT-V 06hours

Computers as data analysis in Preclinical development:
Chromatographicdadaanalysis(CDS), Laboratorylnformationmanagement
System (LIMS) and Text Information Management System(TIMS)
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BP210P.COMPUTERAPPLICATIONSINPHARMACY (Practical)

1. Designaquestionnaireusingawordprocessingpackagetogatherinformation
about a particular disease.

2. CreateaHTMLwebpagetoshowpersonalinformation.
3 Retrievetheinformationofadruganditsadverseeffectsusingonlinetools
4 CreatingmailinglabelsUsingLabelWizard,generatinglabelinMSWORD

5 CreateadatabaseinMSAccesstostorethepatientinformationwiththerequired fields
Using access

6. DesignaforminMSAccesstoview,add,deleteandmodifythepatientrecordin
thedatabase

7. Generatingreportandprintingthereportfrompatientdatabase

8. Creatinginvoicetableusing—-MSAccess

9. DruginformationstorageandretrievalusingMSAccess

10.  CreatingandworkingwithqueriesinMSAccess
11.  ExportingTables,Queries,FormsandReportstowebpages

12.  ExportingTables,Queries,FormsandReportsto XML pages

Recommendedbooks(Latestedition):

1. ComputerApplicationinPharmacy—WilliamE.Fassett—LeaandFebiger,600
South Washington Square, USA, (215) 922-1330.

2. ComputerApplicationinPharmaceuticalResearchandDevelopment —SeanEkins —
Wiley-Interscience, A John Willeyand Sons, INC., Publication, USA

3. Bioinformatics (Concept, Skills andApplications)— S.C.Rastogi-CBS Publishers and
Distributors, 4596/1- A, 11 Darya Gani, New Delhi — 110 002(INDIA)

4. Microsoftoffice Access-2003,ApplicationDevelopmentUsingVBA,SQLServer,
DAP and Infopath —  CaryN.Prague — WileyDreamtech India (P) Ltd., 4435/7,
Ansari Road, Daryagani, New Delhi - 110002
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BP206 T.ENVIRONMENTALSCIENCES(Theory)

30hours

Scope:EnvironmentalSciencesisthescientificstudy oftheenvironmentalsystemand the status
of its inherent or induced changes on organisms.It includes notonlythe studyof physical
and biological characters of the environment but also the social and cultural factors and
the impact of man on environment.

Objectives:Uponcompletionofthecoursethestudentshallbeableto:

1. Createtheawarenessaboutenvironmentalproblemsamonglearners.

2. Impartbasicknowledgeabouttheenvironmentanditsalliedproblems.

3. Developanattitudeofconcernfortheenvironment.

4. Motivatelearnertoparticipateinenvironmentprotectionandenvironment
improvement.

5. Acquireskillstohelptheconcernedindividualsinidentifyingandsolving
environmentalproblems.

6. StrivetoattainharmonywithNature.

Coursecontent:

Unit-1 10hours
The Multidisciplinarynature of environmental studies
NaturalResources
Renewableandnon-renewableresources:
Naturalresourcesand associatedproblems
a) Forest resources; b) Water resources; c) Mineral resources; d) Food
resources; €) Energy resources; f) Land resources: Role of an individual in
conservation of natural resources.
Unit-11 10hours
Ecosystems
= Conceptofanecosystem.
= Structureandfunctionofanecosystem.
= Introduction, types, characteristic features, structure and function of
the ecosystems: Forest ecosystem; Grassland ecosystem; Desert
ecosystem; Aquatic ecosystems (ponds, streams, lakes, rivers, oceans,
estuaries)
Unit-111 10hours
EnvironmentalPollution: Airpollution;Waterpollution;Soilpollution
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RecommendedBooks(Latestedition):

1.
2.
3.

4.
5.
6.

Y.K.Sing,EnvironmentalScience,NewAgelnternationalPvt,Publishers, Bangalore
Agarwal,K.C.2001EnvironmentalBiology,NidiPubl.Ltd.Bikaner.

BharuchaErach, TheBiodiversityoflndia,MapinPublishingPvt.Ltd.,Ahmedabad —
380 013, India,
BrunnerR.C.,1989,HazardousWastelncineration,McGrawHillinc.480p
ClarkR.S.,MarinePollution, ClandersonPress Oxford

Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001,
Environmental Encyclopedia, Jaico Publ. House, Mumbai, 1196p
DeA.K.,EnvironmentalChemistry,WileyEasternLtd.
DownofEarth,CentreforScienceandEnvironment
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BP301T.PHARMACEUTICALORGANICCHEMISTRY-II(Theory)

45Hours

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

Objectives:Uponcompletionofthecoursethestudentshallbeableto

1. writethestructure,nameandthetypeofisomerismoftheorganiccompound
2. writethereaction,namethereactionandorientationofreactions

3. accountforreactivity/stabilityofcompounds,

4. prepareorganiccompounds

CourseContent:

Generalmethodsofpreparationandreactionsofcompoundssuperscriptedwithasterisk(*)tobe explained
Toemphasizeondefinition,types,classification,principles/mechanisms,applications,examples
anddifferences
UNITI 10Hours
e Benzeneanditsderivatives
A. Analytical, synthetic and other evidences in the derivation of structure
of benzene,Orbitalpicture,resonanceinbenzene,aromatic  characters,
Huckel’s rule
B. Reactions of benzene - nitration, sulphonation, halogenation-reactivity,
Friedelcrafts alkylation-reactivity, limitations,Friedelcraftsacylation.
C. Substituents, effect of substituents on reactivity and orientation of
mono  substituted benzene compounds towards electrophilic
substitutionreaction
D. StructureandusesofDDT,Saccharin,BHCandChloramine
UNITII 10Hours
e Phenols* - Acidityof phenols, effect of substituents on acidity, qualitative
tests, Structure and uses of phenol, cresols, resorcinol, naphthols
e AromaticAmines* - Basicityofamines,effect ofsubstituents on basicity,
and synthetic uses of aryl diazonium salts
e Aromatic Acids* —Acidity,effect of substituents on acidity and
important reactionsof benzoicacid.
UNITIHI
10Hours

e FatsandOils
a. Fattyacids—reactions.
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b. Hydrolysis, Hydrogenation, Saponification and Rancidity of oils, Drying
oils.

c. Analytical constants — Acid value, Saponification value, Ester value,lodine
value, Acetyl value, Reichert Meissl (RM) value — significance and

principle involved in their determination.
UNITIV 08Hours

e Polynuclearhydrocarbons:
a. Synthesis,reactions
b. StructureandmedicinalusesofNaphthalene,Phenanthrene, Anthracene,

Diphenylmethane, Triphenylmethane and their derivatives
UNITV 07Hours
e Cycloalkanes*
Stabilities—Baeyer’sstraintheory, limitationof Baeyer’sstraintheory,
Coulson andMofftitt’smodification,SachseMohr’stheory(Theoryof
strainless rings), reactions of cyclopropane and cyclobutane only
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BP305P.PHARMACEUTICALORGANICCHEMISTRY-II(Practical)
4Hrs/week

I Experimentsinvolvinglaboratorytechniques
e Recrystallization
e Steamdistillation

Il Determinationoffollowingoilvalues(includingstandardizationof reagents)
e Acidvalue
e Saponificationvalue

¢ lodinevalue

Il Preparationof compounds

e Benzanilide/Phenyl benzoate/Acetanilide from Aniline/ Phenol
/Anilinebyacylationreaction.

e 2.4 6-Tribromoaniline/Parabromo acetanilidefromAniline/
e Acetanilidebyhalogenation(Bromination)reaction.

e 5-Nitrosalicylicacid/MetadinitrobenzenefromSalicylicacid/ Nitro
benzene by nitration reaction.

e BenzoicacidfromBenzylchloridebyoxidationreaction.

e Benzoic acid/ Salicylic acid from alkyl benzoate/ alkyl salicylate by
hydrolysisreaction.

e 1-Phenylazo-2-naptholfromAniline by diazotizationandcoupling
reactions.

e BenzilfromBenzoinbyoxidationreaction.
e DibenzalacetonefromBenzaldehydebyClaisonSchmidtreaction
e CinnammicacidfromBenzaldehydebyPerkinreaction

e P-lodobenzoicacidfromP-aminobenzoicacid

RecommendedBooks(LatestEditions)

OrganicChemistrybyMorrisonandBoyd
OrganicChemistrybyl.L.Finar,VVolume-I
TextbookofOrganicChemistrybyB.S.Bahl&ArunBahl.
OrganicChemistrybyP.L.Soni
PracticalOrganicChemistrybyMannandSaunders.
Vogel’stextbookofPracticalOrganicChemistry
AdvancedPracticalorganicchemistrybyN.K.Vishnoi.

Nookr~wdE
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8.

IntroductiontoOrganicLaboratorytechniquesbyPavia,LampmanandKriz.

BP302T.PHYSICALPHARMACEUTICS-I(Theory)
45Hours

Scope: The course deals with the various physica and physicochemical properties, and

principles involved in dosage forms/formulations. Theory and practical
components of the subject help the student to get a better insight into variousareas
of formulation research and development, and stability studies of pharmaceutical
dosage forms.

Objectives:Uponthecompletionofthecoursestudentshallbeableto

1. Understandvariousphysicochemicalpropertiesofdrugmoleculesinthe designing
the dosage forms

2. Know the principles of chemical kinetics &to use themforstabilitytestingnad
determination of expiry date of formulations

3. Demonstrateuseofphysicochemicalpropertiesintheformulation
development and evaluation of dosage forms.

CourseContent:

UNIT-I 10Hours

Solubility of drugs: Solubilityexpressions, mechanisms of solute solvent interactions,
ideal solubilityparameters, solvation & association, quantitative approach to the factors
influencingsolubilityofdrugs,diffusionprinciplesinbiological systems. Solubility of gas
in liquids, solubility of liquids in liquids, (Binarysolutions,idealsolutions)
Raoult’slaw,realsolutions.Partiallymiscibleliquids,Criticalsolutiontemperatureand
applications. Distribution law, its limitations and applications

UNIT-11 10Hours

Statesof Matterandpropertiesofmatter: Stateofmatter,changesinthestateofmatter,
latentheats,vapourpressure,sublimationcriticalpoint,eutecticmixtures,gases,aerosols ~ —
inhalers, relative humidity, liquid complexes, liquid crystals, glassy states, solid-
crystalline, amorphous & polymorphism.

Physicochemicalpropertiesofdrugmolecules: Refractiveindex,opticalrotation,
dielectricconstant,dipolemoment,dissociationconstant, determinationsandapplications

UNIT-111 08Hours

Surfaceandinterfacialphenomenon:Liquidinterface,surface&interfacialtensions,

surface free energy, measurement of surface & interfacial tensions, spreading coefficient,
adsorption atliquid interfaces, surface active agents, HLB Scale, solubilisation, detergency,
adsorption at solid interface.
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UNIT-1V 08Hours
Complexation and protein binding: Introduction, Classification of Complexation,

Applications, methods of analysis, protein binding, Complexation and drug action,
crystallinestructures ofcomplexes andthermodynamictreatment ofstabilityconstants.

UNIT-V 07Hours
pH, buffers and Isotonic solutions: Sorensen’s pH scale, pH determination(electrometric

and calorimetric), applications of buffers, buffer equation, buffer capacity, buffers in
pharmaceutical and biological systems, bufferedisotonicsolutions.
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BP306P.PHYSICALPHARMACEUTICS-I(Practical)
4Hrs/week

1. Determinationthesolubilityofdrugatroomtemperature

2. DeterminationofpKavaluebyHalf Neutralization/ HendersonHasselbalch
equation.

3. DeterminationofPartitionco-efficientofbenzoicacidinbenzeneandwater

4. DeterminationofPartitionco-efficientoflodineinCClsandwater
Determinationof%compositionofNaClinasolutionusingphenol-watersystemby
CSTmethod

6. Determinationofsurfacetensionofgivenliquidsbydropcountanddropweight
method

7. DeterminationofHLBnumberofasurfactantbysaponificationmethod

8. DeterminationofFreundlich andLangmuir constantsusingactivatedcharcoal

9. Determinationofcriticalmicellarconcentrationofsurfactants

10. DeterminationofstabilityconstantanddonoracceptorratioofPABA-Caffeine
complex bysolubilitymethod

11. DeterminationofstabilityconstantanddonoracceptorratioofCupric-Glycine

complex bypH titration method

RecommendedBooks:(LatestEditions)

PhysicalPharmacybyAlfredMartin

ExperimentalPharmaceuticsbyEugene,Parott.

TutorialPharmacybyCooperandGunn.

StocklosamJ.PharmaceuticalCalculations,Lea&Febiger,Philadelphia.

LibermanH.A,LachmanC.,PharmaceuticalDosageforms, Tablets,Volume-1to 3,

MarcelDekkar Inc.

6. LibermanH.A, LachmanC,PharmaceuticalDosageforms. Disperse
systems, volume 1, 2, 3. Marcel Dekkar Inc.

7. PhysicalPharmaceuticsbhyRamasamyCandManavalanR.

8. LaboratoryManualofPhysicalPharmaceutics,C.V.S.Subramanyam,J.
Thimmasettee

9. PhysicalPharmaceuticsbyC.V.S.Subramanyam

10. TestbookofPhysicalPhramacy,byGauravlain&RoopK.Khar

AR N
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BP303T.PHARMACEUTICALMICROBIOLOGY (Theory)

45Hours

Scope:

o Studyof allcategoriesofmicroorganisimsespeciallyfortheproductionofalchol
antibiotics,vaccines,vitaminsenzymesetc..

Objectives:Uponcompletionofthesubjectstudentshallbeableto;

1. Understandmethodsofidentification,cultivationandpreservationof
variousmicroorganisms

2. Tounderstandtheimportanceandimplementationofsterlizationin

pharmaceutical processing and industry

Learn sterilitytesting ofpharmaceuticalproducts.

Carriedout microbiologicalstandardization ofPharmaceuticals.

Understandthecellculturetechnology anditsapplicationsinpharmaceutical

industries.

ok~ w

Coursecontent:

Unitl 10Hours

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

IntroductiontoProkaryotesandEukaryotes

Study of ultra-structure and morphological classification of bacteria,
nutritional requirements, raw materials used for culture media and physical
parameters forgrowth,growth curve, isolationand preservation methods for
pure cultures, cultivation of anaerobes, quantitative measurement of
bacterial growth (total & viable count).

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

Unitll 10Hours
Identificationofbacteriausingstainingtechniques (simple,Gram’s&Acid fast
staining) and biochemical tests (IMVIiC).

Studyofprinciple,procedure,merits,demerits andapplications ofphysical, chemical
gaseous,radiation and mechanical method of sterilization.

Evaluationoftheefficiencyofsterilizationmethods.
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Equipmentsemployedin largescalesterilization. Sterilityindicators.

Unitlll 10Hours
Study of morphology, classification, reproduction/replication and
cultivation of Fungi and Viruses.

Classificationandmodeofactionofdisinfectants

Factorsinfluencingdisinfection,antisepticsandtheirevaluation.Forbacteriostatic
and bactericidal actions

Evaluationofbactericidal&Bacteriostatic.

Sterility testing ofproducts(solids, liquids,ophthalmic andothersterile products)
according to IP, BP and USP.

uUnitlv 08Hours

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

Principles and methods of different microbiological assay. Methods for
standardization of antibiotics, vitamins and amino acids.
Assessmentofanewantibiotic.

UnitVv 07Hours
Types of spoilage, factors affectingthe microbial spoilageof pharmaceutical

products, sources and types of microbial contaminants, assessment of
microbial contamination and spoilage.

Preservationofpharmaceuticalproductsusingantimicrobialagents, evaluation of
microbial stabilityof formulations.

Growthofanimalcellsinculture,generalprocedureforcellculture, Primary,
established and transformed cell cultures.

Applicationofcellculturesinpharmaceutical industryandresearch.
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BP307P.PHARMACEUTICALMICROBIOLOGY (Practical)
4Hrs/week

Introduction and study of different equipments and processing, e.g., B.O.D. incubator,
laminar flow, aseptic hood, autoclave, hot air sterilizer, deep freezer, refrigerator,
microscopes used in experimental microbiology.

Sterilization ofglassware, preparationandsterilizationof media.

Subculturingofbacteriaandfungus.Nutrientstabsandslantspreparations.

Staining methods-Simple,Gramsstaining andacidfaststaining (Demonstrationwith
practical).

Isolationofpureculture ofmicro-organismsbymultiplestreakplatetechniqueandother
techniques.

Microbiologicalassayofantibioticsbycupplatemethodandothermethods
MotilitydeterminationbyHangingdropmethod.

Sterilitytestingofpharmaceuticals.

Bacteriologicalanalysisofwater

. Biochemicaltest.

RecommendedBooks(Latestedition)

W.B.Hugo andA.D. Russel:PharmaceuticalMicrobiology, Blackwell Scientific
publications, Oxford London.

PrescottandDunn.,IndustrialMicrobiology,4™edition, CBSPublishers&Distributors,
Delhi.

Pelczar,ChanKreig,Microbiology, TataMcGrawHilledn.

MalcolmHarris,BalliereTindalland Cox:PharmaceuticalMicrobiology.
Rose:IndustrialMicrobiology.

Probisher,Hinsdilletal: FundamentalsofMicrobiology,9thed. Japan
CooperandGunn’s: TutorialPharmacy,CBSPublisherandDistribution.
Peppler:MicrobialTechnology.

I.P.,B.P.,U.S.P.-latesteditions.

. Ananthnarayan: TextBookofMicrobiology,Orient-Longman,Chennai

. Edward:FundamentalsofMicrobiology.

. N.K.Jain:PharmaceuticalMicrobiology, VallabhPrakashan,Delhi

. Bergeysmanualofsystematicbacteriology, WilliamsandWilkins-AWaverlycompany
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BP304T.PHARMACEUTICALENGINEERING(Theory)

45Hours

Scope:Thiscourseisdesignedtoimpartafundamentalknowledgeontheartandscience of
various unit operations used in pharmaceutical industry.

Objectives:Uponcompletionofthecoursestudentshallbeable:

1. ToknowvariousunitoperationsusedinPharmaceuticalindustries.

2. Tounderstandthematerialhandlingtechniques.

3. Toperformvariousprocessesinvolvedinpharmaceutical manufacturingprocess.
4. Tocarryoutvarioustesttopreventenvironmentalpollution.
5

To appreciate and comprehend significance of plant layout design for optimum
use of resources.

6. Toappreciatethevariouspreventivemethodsusedforcorrosioncontrolin
Pharmaceuticalindustries.

Coursecontent:

UNIT-I 10Hours

e Flow of fluids: Types of manometers, Reynolds number and its significance,
Bernoulli’s theorem and its applications, Energy losses, Orifice meter,
Venturimeter, Pitot tube and Rotometer.

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

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

UNIT-11 10Hours

e Heat Transfer: Objectives, applications & Heat transfer mechanisms. Fourier’s
law, Heat transfer by conduction, convection & radiation. Heat interchangers &
heatexchangers.
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Evaporation: Objectives, applications and factors influencing evaporation,
differences between evaporation and other heat process. principles, construction,
working, uses, merits and demerits of Steam jacketed kettle, horizontal tube
evaporator, climbing film evaporator, forced circulation evaporator, multipleeffect
evaporator& Economyof multiple effect evaporator.

Distillation: Basic Principles and methodology of simple distillation,flash
distillation, fractional distillation, distillation under reduced pressure, steam
distillation & molecular distillation

UNIT-I11 08Hours

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

Mixing: Objectives, applications & factors affecting mixing, Difference between
solid and liquid mixing, mechanismof solid mixing, liquids mixing andsemisolids
mixing. Principles, Construction, Working, uses, Merits and Demeritsof Double
cone blender, twin shell blender, ribbon blender, Sigma blade mixer,
planetarymixers, Propellers, Turbines, Paddles & Silverson Emulsifier,

UNIT-1V 08Hours

Filtration: Objectives, applications, Theories &Factors influencing filtration, filter
aids, filter medias. Principle, Construction, Working, Uses, Merits and demerits of
plate & frame filter, filter leaf,rotary drum filter,Meta filter & Cartridge filter,
membrane filters and Seidtz filter.

Centrifugation: Objectives, principle & applications of Centrifugation,principles,
construction, working, uses, merits and demerits of Perforated basket centrifuge,
Non-perforated basket centrifuge, semi continuous centrifuge & super centrifuge.

UNIT-V 07Hours

Materials of pharmaceutical plant construction, Corrosion and itsprevention:
Factors affecting during materials selected for Pharmaceutical plant construction,
Theories of corrosion, types of corrosion and there prevention. Ferrous and
nonferrousmetals, inorganic and organic non metals, basic ofmaterial handling
systems.
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RecommendedBooks:(LatestEditions)
Introductiontochemicalengineering—WalterLBadger&JuliusBanchero, Latest edition.

Solid phase extraction, Principles, techniques and applications by Nigel J.K. Simpson-
Latestedition.

Unitoperationofchemicalengineering—McabeSmith,Latestedition.

Pharmaceuticalengineeringprinciplesandpractices—C.V.SSubrahmanyametal.,Latest
edition.

Remingtonpracticeofpharmacy-Martin, Latestedition.
TheoryandpracticeofindustrialpharmacybyLachmann.,Latestedition.
Physicalpharmaceutics-C.V.S Subrahmanyametal.,Latestedition.

CooperandGunn’sTutorialpharmacy,S.J.Carter,Latestedition.
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1.
M.
V.

VI.

VILI.

VIIL.

X.

XI.

BP308P-PHARMACEUTICALENGINEERING(Practical)

4Hours/week

Determinationofradiationconstantofbrass,iron,unpaintedandpaintedglass.
Steamdistillation—Tocalculatetheefficiencyofsteamdistillation.
Todeterminetheoverallheattransfercoefficientbyheatexchanger.
Constructionofdryingcurves(forcalciumcarbonateandstarch).
Determinationofmoisturecontentandlossondrying.

Determinationofhumidityofair—i) Fromwetanddrybulbtemperatures —useof Dew
point method.

Description ofConstruction working and application
ofPharmaceuticalMachinerysuch as rotary tablet machine, fluidized bed coater,
fluid energymill, dehumidifier.

Size analysis bysieving— To evaluate size distribution of tablet granulations —
Construction of various size frequency curves including arithmetic
andlogarithmicprobabilityplots.

Size reduction: To verify the laws of size reduction using ball mill anddetermining
Kicks, Rittinger’s, Bond’s coefficients, power requirement and critical speed of
Ball Mill.

Demonstration of colloid mill, planetarymixer, fluidized bed dryer, freeze dryer
and such othermajor equipment.

Factors affectingRateof Filtration andEvaporation(Surfacearea, Concentration

and Thickness/ viscosity

XIl.  TostudytheeffectoftimeontheRateofCrystallization.
XII.  TocalculatetheuniformitylndexforgivensamplebyusingDoubleCone
Blender.
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BP401T.PHARMACEUTICALORGANICCHEMISTRY-I11(Theory)
45Hours

Scope: This subject imparts knowledge on stereo-chemical aspects of organic compounds
and organic reactions, important named reactions, chemistry of important hetero cyclic
compounds. Italso emphasizes on medicinal and otheruses of organiccompounds.

Objectives:Attheendofthecourse,thestudentshallbeableto
1. understandthemethodsofpreparationandpropertiesoforganiccompounds

2. explain the stereo chemical aspects oforganic compounds and stereo chemical
reactions

3. knowthemedicinalusesandotherapplicationsoforganiccompounds
CourseContent:

Note: Toemphasizeondefinition,types,mechanisms,examples,uses/applications
UNIT-I 10Hours

Stereoisomerism

Opticalisomerism—
Opticalactivity,enantiomerism,diastereoisomerism,mesocompounds Elements
of symmetry, chiral and achiral molecules

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

Reactionsofchiralmolecules
Racemicmodificationandresolutionofracemicmixture.
Asymmetric synthesis: partial and absolute

UNIT-11 10Hours

Geometricalisomerism
Nomenclatureofgeometricalisomers(CisTrans,EZ,SynAntisystems)

Methodsofdeterminationofconfigurationofgeometrical isomers.
ConformationalisomerisminEthane,n-ButaneandCyclohexane.
Stereoisomerisminbiphenylcompounds(Atropisomerism)andconditionsfor optical activity.
Stereospecificandstereoselectivereactions

UNIT-111 10Hours
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Heterocycliccompounds:
Nomenclatureandclassification
Synthesis, reactions and medicinal uses offollowingcompounds/derivatives
Pyrrole, Furan, and Thiophene

RelativearomaticityandreactivityofPyrrole,Furanand Thiophene

UNIT-1V 8Hours

Synthesis, reactions and medicinal uses offollowingcompounds/derivatives
Pyrazole, Imidazole, Oxazole and Thiazole.
Pyridine,Quinoline,Isoquinoline,Acridineandindole.Basicityofpyridine

SynthesisandmedicinalusesofPyrimidine,Purine,azepinesandtheirderivatives

UNIT-V 07Hours

Reactionsofsyntheticimportance

Metalhydridereduction(NaBHasandLiAIH4),Clemmensenreduction,Birch
reduction, Wolff Kishner reduction.

Oppenauer-oxidationand Dakinreaction.
BeckmannsrearrangementandSchmidtrearrangement.
Claisen-Schmidtcondensation

RecommendedBooks(LatestEditions)

1. Organicchemistrybyl.L.Finar,Volume-I1&ll.

2 Atextbookoforganicchemistry—ArunBahl,B.S.Bahl.
3 HeterocyclicChemistrybyRajK.Bansal

4. OrganicChemistrybyMorrisonandBoyd

5 HeterocyclicChemistrybyT.L.Gilchrist
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BP402T.MEDICINALCHEMISTRY-I(Theory)
45Hours

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

Objectives:Uponcompletionofthecoursethestudentshallbeableto
1. understandthechemistryofdrugswithrespecttotheirpharmacologicalactivity

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

knowtheStructural ActivityRelationship(SAR)ofdifferentclassofdrugs
4. writethechemicalsynthesisofsomedrugs
CourseContent:
Study of the development of the following classes of drugs, Classification, mechanism of

action, uses of drugs mentioned in the course, Structure activity relationship of selective
class of drugs as specified in thecourseand synthesis of drugssuperscripted (*)

UNIT-I 10Hours

IntroductiontoMedicinalChemistry
History and development of medicinal chemistry
Physicochemicalpropertiesin relation tobiologicalaction

lonization,Solubility,PartitionCoefficient,Hydrogenbonding,Protein
binding,Chelation,Bioisosterism,OpticalandGeometricalisomerism.

Drugmetabolism
Drugmetabolismprinciples-PhaselandPhasell.

Factorsaffectingdrugmetabolismincludingstereochemicalaspects.
UNIT-II 10Hours
DrugsactingonAutonomicNervousSystem

AdrenergicNeurotransmitters:
Biosynthesisandcatabolismofcatecholamine.

Adrenergicreceptors(Alpha&Beta)andtheirdistribution.

Sympathomimeticagents: SARofSympathomimeticagents
Directacting:Nor-epinephrine,Epinephrine,Phenylephrine*,Dopamine,
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Methyldopa, Clonidine, Dobutamine,  Isoproterenol, Terbutaline,
Salbutamol*, Bitolterol, Naphazoline, Oxymetazoline and Xylometazoline.

e Indirect acting agents: Hydroxyamphetamine, Pseudoephedrine,
Propylhexedrine.

e Agentswithmixedmechanism:Ephedrine,Metaraminol.

AdrenergicAntagonists:

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

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

UNIT-111
Cholinergicneurotransmitters:

Biosynthesisandcatabolismof acetylcholine.

Cholinergicreceptors(Muscarinic&Nicotinic) andtheir distribution.

Parasympathomimeticagents:SARof Parasympathomimeticagents

Direct acting agents: Acetylcholine, Carbachol*, Bethanechol,
Methacholine,Pilocarpine.

Indirect acting/ Cholinesterase inhibitors (Reversible & Irreversible):
Physostigmine, Neostigmine*, Pyridostigmine, Edrophonium chloride,
Tacrine hydrochloride, Ambenonium chloride, Isofluorphate, Echothiophate
iodide, Parathione, Malathion.

Cholinesterasereactivator:Pralidoximechloride.

CholinergicBlockingagents:SARofcholinolyticagents

Solanaceous alkaloids and analogues: Atropine sulphate, Hyoscyamine
sulphate,  Scopolaminehydrobromide, Homatropine  hydrobromide,
Ipratropiumbromide*.

Synthetic cholinergic blocking agents: Tropicamide, Cyclopentolate
hydrochloride,  Clidinium  bromide,  Dicyclomine  hydrochloride*,
Glycopyrrolate, Methantheline bromide, Propanthelinebromide,Benztropine
mesylate, Orphenadrine citrate, Biperidine hydrochloride, Procyclidine
hydrochloride*, Tridihexethyl chloride, Isopropamide iodide,
Ethopropazinehydrochloride.

UNIT-IV

DrugsactingonCentralNervousSystem
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A. SedativesandHypnotics:

Benzodiazepines:SARofBenzodiazepines,Chlordiazepoxide,Diazepam*,
Oxazepam, Chlorazepate, Lorazepam, Alprazolam, Zolpidem

Barbiturtes:SARofbarbiturates,Barbital*,Phenobarbital, Mephobarbital,
Amobarbital, Butabarbital, Pentobarbital, Secobarbital

Miscelleneous:
Amides&imides:Glutethmide.

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

B. Antipsychotics

Phenothiazeines: SAR of Phenothiazeines - Promazine hydrochloride,
Chlorpromazine hydrochloride*, Triflupromazine, Thioridazine
hydrochloride, Piperacetazine hydrochloride, Prochlorperazine maleate,
Trifluoperazinehydrochloride.

RingAnaloguesofPhenothiazeines: Chlorprothixene, Thiothixene,
Loxapine succinate, Clozapine.

Flurobuterophenones:Haloperidol,Droperidol,Risperidone.
Betaaminoketones: Molindonehydrochloride.

Benzamides:Sulpieride.

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

Barbiturates:Phenobarbitone, Methabarbital. Hydantoins:
Phenytoin*,Mephenytoin,EthotoinOxazolidinediones:
Trimethadione,ParamethadioneSuccinimides:
Phensuximide,Methsuximide,Ethosuximide*Ureaand
monoacylureas:Phenacemide,Carbamazepine*
Benzodiazepines:Clonazepam

Miscellaneous:Primidone, Valproic acid,Gabapentin,Felbamate

UNIT-V

DrugsactingonCentralNervousSystem
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Generalanesthetics:

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

Ultra short acting barbitutrates: Methohexital sodium*, Thiamylal sodium,
Thiopental sodium.

Dissociativeanesthetics: Ketaminehydrochloride.*

Narcoticandnon-narcoticanalgesics

Morphine and related drugs: SAR of Morphine analogues, Morphine
sulphate, Codeine, Meperidine hydrochloride, Anilerdine hydrochloride,
Diphenoxylate hydrochloride, Loperamide hydrochloride, Fentanyl citrate*,
Methadone hydrochloride*, Propoxyphene hydrochloride, Pentazocine,
Levorphanoltartarate.

Narcotic antagonists: Nalorphine hydrochloride, Levallorphan tartarate,
Naloxonehydrochloride.

Anti-inflammatory agents: Sodium salicylate, Aspirin, Mefenamic acid*,
Meclofenamate, Indomethacin, Sulindac, Tolmetin, Zomepriac, Diclofenac,
Ketorolac, Ibuprofen*, Naproxen, Piroxicam, Phenacetin, Acetaminophen,
Antipyrine,Phenylbutazone.
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BP406P.MEDICINALCHEMISTRY-I(Practical)

I Preparationofdrugs/intermediates
1 1,3-pyrazole

2 1,3-oxazole

3 Benzimidazole

4 Benztriazole

5 2,3-diphenylquinoxaline
6 Benzocaine

7 Phenytoin

8 Phenothiazine

9 Barbiturate

I Assayofdrugs

1 Chlorpromazine

2 Phenobarbitone

3 Atropine
4 Ibuprofen
5 Aspirin

6 Furosemide

i DeterminationofPartitioncoefficientforanytwodrugs

RecommendedBooks(LatestEditions)

1. WilsonandGiswold’sOrganicmedicinaland PharmaceuticalChemistry.

2. Foye’sPrinciplesofMedicinalChemistry.

3. Burger’sMedicinalChemistry, VolltolV.

4. Introductiontoprinciplesofdrugdesign-SmithandWilliams.
5. Remington’sPharmaceutical Sciences.

6. Martindale’sextrapharmacopoeia.
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7. OrganicChemistrybyl.L.Finar,Vol. II.

8. TheOrganicChemistryofDrugSynthesisbyL ednicer,Vol.1-5.

9. IndianPharmacopoeia.

10. Textbookofpracticalorganicchemistry-A.l.VVogel.
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BP403T.PHYSICAL PHARMACEUTICS-II (Theory)

45Hours

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

Objectives:Uponthecompletionofthecoursestudentshallbeableto
1. Understandvariousphysicochemicalpropertiesofdrugmoleculesinthe designing
the dosage forms
2. Know the principles of chemical kinetics &to use themforstabilitytestingnad
determination of expiry date of formulations
3. Demonstrateuseofphysicochemicalpropertiesintheformulation
development and evaluation of dosage forms.

CourseContent:
UNIT-I 07Hours

Colloidal dispersions: Classification of dispersed systems&theirgeneralcharacteristics,
size & shapes of colloidal particles, classification of colloids & comparative account of
their general properties. Optical, kinetic & electrical properties. Effect of electrolytes,
coacervation, peptization& protective action.

UNIT-11 10Hours

Rheology: Newtonian systems, law of flow, kinematic viscosity, effect of temperature,
non-Newtonian systems, pseudoplastic, dilatant, plastic, thixotropy, thixotropy in
formulation,determinationofviscosity,capillary, fallingSphere,rotational viscometers

Deformation of solids: Plastic and elastic deformation, Heckel equation, Stress, Strain,
ElasticModulus

UNIT-111 10Hours

Coarse dispersion: Suspension, interfacial properties of suspended particles, settling in
suspensions, formulation of flocculated and deflocculated suspensions. Emulsions and
theories of emulsification, microemulsion and multiple emulsions; Stabilityof emulsions,
preservationofemulsions, rheological propertiesofemulsionsandemulsion formulation by
HLB method.
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UNIT-1V 10Hours

Micromeretics: Particle size and distribution, mean particle size, number and weight
distribution,particlenumber,methodsfordeterminingparticlesizebydifferent methods,
counting and separation method, particle shape, specific surface, methods for determining
surface area, permeability, adsorption, derived properties of powders, porosity, packing
arrangement, densities, bulkiness & flow properties.

UNIT-V 10Hours

Drug stability: Reaction kinetics: zero, pseudo-zero, first & second order, units of basic
rate constants, determination of reaction order. Physical and chemical factors influencing
the chemical degradation of pharmaceutical product: temperature, solvent, ionic strength,
dielectric constant, specific & general acid base catalysis, Simple numerical problems.
Stabilization of medicinal agents against common reactions like hydrolysis & oxidation.
Accelerated stability testing in expiration dating of pharmaceutical dosage forms.
Photolytic degradation and its prevention
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BP407P.PHYSICALPHARMACEUTICS-II(Practical)
3Hrs/week

Determination ofparticlesize,particlesizedistributionusingsieving method
Determinationof particlesize,particle sizedistributionusingMicroscopicmethod
Determinationofbulkdensity,truedensityandporosity

A LDk

Determinetheangleofreposeandinfluenceoflubricantonangleofrepose

o

DeterminationofviscosityofliquidusingOstwald’sviscometer

6. Determination sedimentation volumewitheffectofdifferentsuspendingagent

7. Determinationsedimentationvolumewitheffectofdifferentconcentrationof single
suspending agent

8. DeterminationofviscosityofsemisolidbyusingBrookfieldviscometer

9. Determinationofreactionrateconstant firstorder.

10. Determinationofreactionrateconstantsecondorder

11. Acceleratedstabilitystudies

RecommendedBooks: (Latest Editions)

1. PhysicalPharmacybyAlfredMartin,Sixthedition

2. ExperimentalpharmaceuticsbyEugene,Parott.

3. TutorialpharmacybyCooperandGunn.

4. StocklosamJ.Pharmaceuticalcalculations,Lea&Febiger, Philadelphia.
5

LibermanH.A,LachmanC.,PharmaceuticalDosageforms, Tablets,VVolume-1to3,
Marcel Dekkar Inc.

6. LibermanH.A,LachmanC,Pharmaceuticaldosageforms.Dispersesystems,volumel, 2,
3. Marcel Dekkar Inc.

7. PhysicalPharmaceuticsbyRamasamyC,andManavalanR.
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BP404T.PHARMACOLOGY-I(Theory)

45HTrs

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

Objectives:Uponcompletionofthiscoursethestudentshouldbeableto

1. Understandthepharmacologicalactionsofdifferentcategoriesofdrugs

2. Explainthemechanismofdrugactionatorgansystem/subcellular/
macromolecularlevels.

3. Applythebasicpharmacologicalknowledgeinthepreventionandtreatmentof
variousdiseases.

4. Observetheeffectofdrugsonanimalsbysimulatedexperiments

5. Appreciatecorrelationofpharmacologywithotherbiomedicalsciences

CourseContent:

UNIT-I 08hours
1. GeneralPharmacology
a. Introduction to Pharmacology- Definition, historical landmarks and scope of
pharmacology, nature and source of drugs, essential drugs concept and routes ofdrug
administration, Agonists, antagonists( competitive and non competitive), spare
receptors,addiction,tolerance,dependence,tachyphylaxis,idiosyncrasy,allergy.
b. Pharmacokinetics- Membrane transport, absorption, distribution, metabolism and
excretion of drugs .Enzyme induction, enzymeinhibition, Kinetics of elimination
UNIT-H 12Hours

GeneralPharmacology

a. Pharmacodynamics- Principles and mechanisms of drugaction. Receptor theories
and classification of receptors, regulation of receptors. drugreceptors interactions
signaltransductionmechanisms, G-protein—coupled receptors, ion channel receptor,
transmembrane enzyme linked receptors, transmembrane JAK-STAT binding
receptorand receptors that regulate transcription factors, dose response
relationship,therapeutic index, combined effectsofdrugs and factorsmodifying
drugaction.

b. Adversedrugreactions.

c. Druginteractions(pharmacokineticandpharmacodynamic)

d. Drugdiscoveryandclinicalevaluationofnewdrugs-Drugdiscoveryphase,
preclinicalevaluationphase,clinicaltrialphase,phasesofclinicaltrialsand
pharmacovigilance.
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UNIT-1H 10Hours
2. Pharmacologyofdrugsactingonperipheralnervoussystem

a. OrganizationandfunctionofANS.

b. Neurohumoraltransmission,co-transmissionandclassificationof
neurotransmitters.

c. Parasympathomimetics,Parasympatholytics,Sympathomimetics,sympatholytics.
d. Neuromuscularblockingagentsandskeletalmusclerelaxants(peripheral).

e. Localanestheticagents.

f. Drugsusedinmyastheniagravisandglaucoma

UNIT-1V 08Hours
3. Pharmacologyofdrugsactingoncentralnervoussystem

a. NeurohumoraltransmissionintheC.N.S.specialemphasisonimportanceofvarious
neurotransmitters like with GABA, Glutamate, Glycine, serotonin, dopamine.

b. Generalanesthetics andpre-anesthetics.
c. Sedatives,hypnoticsandcentrallyactingmusclerelaxants.
d. Anti-epileptics

e. Alcoholsanddisulfiram

UNIT-V 07Hours
3. Pharmacologyofdrugsactingoncentralnervoussystem

a. Psychopharmacologicalagents: Antipsychotics, antidepressants,anti-anxietyagents,
anti-manics and hallucinogens.

b. DrugsusedinParkinsonsdiseaseand Alzheimer’sdisease.
c¢. CNSstimulantsandnootropics.
d. Opioidanalgesicsandantagonists

e. Drugaddiction,drugabuse,toleranceanddependence.

Xn]
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BP408P.PHARMACOLOGY-I(Practical)
4Hrs/Week

Introductiontoexperimentalpharmacology.
Commonlyusedinstrumentsinexperimentalpharmacology.
Studyofcommonlaboratoryanimals.
MaintenanceoflaboratoryanimalsasperCPCSEAguidelines.

Commonlaboratorytechniques.Bloodwithdrawal,serumandplasmaseparation, anesthetics
and euthanasia used for animal studies.

Studyofdifferentroutesofdrugsadministrationinmice/rats.

Studyof effect of hepatic microsomal enzyme inducers on the phenobarbitone sleeping
time in mice.

Effectofdrugsonciliarymotilityoffrogoesophagus
Effectofdrugsonrabbiteye.
Effectsofskeletalmusclerelaxantsusingrota-rodapparatus.
Effectofdrugsonlocomotoractivityusingactophotometer.
AnticonvulsanteffectofdrugsbyMESandPTZmethod.
Studyofstereotypeandanti-catatonicactivityofdrugsonrats/mice.
Studyofanxiolyticactivityofdrugsusingrats/mice.
Studyoflocalanestheticsbydifferentmethods

Note:Alllaboratorytechniquesandanimalexperimentsaredemonstratedbysimulated

experiments by softwares and videos

RecommendedBooks(LatestEditions)

RangH.P.,DaleM.M.,Ritter].M.,FlowerR.J.,RangandDale’s
Pharmacology,.Churchil LivingstoneElsevier

KatzungB.G.,MastersS.B., TrevorA.J.,Basicandclinicalpharmacology, TataMc Graw-
Hill
GoodmanandGilman’s, ThePharmacologicalBasisofTherapeutics

MarryAnneK.K., Lloyd YeeY., BrianK. A.,Robbin L.C.,JosephG.B.,WayneA.K.,
Bradley R.W., Applied Therapeutics, The Clinical use of Drugs, The Point Lippincott
Williams & Wilkins

MycekM.J,GelnetS.BandPerperM.M.Lippincott’slllustratedReviews-
Pharmacology
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6. K.D.Tripathi.Essentials ofMedical Pharmacology, JAYPEE Brothers Medical
Publishers (P) Ltd, New Delhi.

7. SharmaH.L.,SharmaK.K.,PrinciplesofPharmacology,Parasmedicalpublisher

8. ModernPharmacologywithclinical Applications,byCharlesR.Craig&Robert,

9. GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company, Kolkata.
10. KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan,

101




BP405T.PHARMACOGNOSYANDPHYTOCHEMISTRYI(Theory)
45Hours
Scope:ThesubjectinvolvesthefundamentalsofPharmacognosylikescope,classificationof
crudedrugs, theiridentificationand evaluation, phytochemicals presentin themand their
medicinalproperties.

Objectives:Uponcompletionofthecourse,thestudentshallbeable
1. toknowthetechniquesinthecultivationandproductionofcrudedrugs
2. toknowthecrudedrugs,theirusesandchemicalnature
3. knowtheevaluationtechniquesfortheherbaldrugs
4. tocarryoutthemicroscopicandmorphologicalevaluationofcrudedrugs

CourseContent:

UNIT-I 10Hours
IntroductiontoPharmacognosy:

(a) Definition,history,scopeanddevelopmentofPharmacognosy

(b) SourcesofDrugs—Plants,Animals,Marine&Tissueculture

(c) Organized drugs, unorganized drugs (dried latex, dried juices, dried extracts, gums and
mucilages, oleoresins and oleo- gum -resins).

Classificationofdrugs:
Alphabetical,morphological,taxonomical,chemical,pharmacological,chemoandsero
taxonomical classification of drugs

QuialitycontrolofDrugsofNaturalOrigin:
Adulteration of drugs of natural origin. Evaluation by organoleptic, microscopic, physical,
chemical and biological methods and properties.

Quantitative microscopyofcrude drugsincludinglycopodium spore method, leafconstants,
camera lucidaand diagramsofmicroscopic objectstoscale withcamera lucida.

UNIT-II 10Hours
Cultivation,Collection,Processingandstorageofdrugsofnaturalorigin:

Cultivationand Collectionofdrugs ofnaturalorigin
Factorsinfluencingcultivationofmedicinalplants.

Plant hormones and their applications.
Polyploidy,mutationandhybridizationwithreferencetomedicinalplants

Conservationofmedicinalplants

UNIT-I1I 07Hours
Planttissue culture:

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

Applicationsofplanttissuecultureinpharmacognosy.

Ediblevaccines
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UNITIV 10Hours
Pharmacognosyinvarioussystemsofmedicine:
RoleofPharmacognosyinallopathyandtraditionalsystemsofmedicinenamely, Ayurveda,
Unani, Siddha, Homeopathyand Chinese systems of medicine.

Introductiontosecondarymetabolites:
Definition,classification,propertiesandtestforidentificationofAlkaloids,Glycosides,
Flavonoids, Tannins, Volatile oil and Resins

UNITV 08Hours
Study of biological source, chemical nature and uses of drugs of natural origin
containingfollowingdrugs

PlantProducts:

Fibers-Cotton,Jute,Hemp

Hallucinogens, Teratogens,Naturalallergens

Primarymetabolites:

General introduction, detailed study with respect to chemistry, sources, preparation,
evaluation, preservation, storage, therapeutic used and commercial utilityas Pharmaceutical
Aids and/or Medicines forthe followingPrimarymetabolites:

Carbohydrates: Acacia,Agar, Tragacanth,Honey
ProteinsandEnzymes:Gelatin,casein,proteolyticenzymes(Papain,bromelain,
serratiopeptidase, urokinase, streptokinase, pepsin).

Lipids(Waxes,fats,fixedoils) :Castor oil,Chaulmoograoil, WoolFat,Bees Wax

MarineDrugs:

Novelmedicinalagentsfrommarinesources
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BP408P.PHARMACOGNOSYANDPHYTOCHEMISTRY I(Practical)
4Hours/Week

Analysis of crude drugs by chemical tests: (i) Tragaccanth (ii) Acacia (iii)Agar (iv)
Gelatin (v) starch (vi) Honey(vii) Castor oil
Determinationofstomatalnumberandindex
Determinationofveinisletnumber,veinisletterminationandpalisideratio.
Determinationofsizeofstarchgrains,calciumoxalatecrystalsbyeyepiece micrometer
DeterminationofFiberlengthandwidth
Determinationofnumberofstarch grainsbyLycopodiumsporemethod
DeterminationofAsh value
DeterminationofExtractivevaluesofcrude drugs
Determinationofmoisture content ofcrudedrugs

0. Determinationofswellingindexand foaming

RecommendedBooks: (LatestEditions)

1.

2.

3.

oo

W.C.Evans, TreaseandEvansPharmacognosy, 16t edition,W.B.Sounders&Co.,
London,2009.
Tyler,V.E.,Brady,L.R.andRobbers,J.E.,Pharmacognosy,9thEdn.,Leaand
Febiger, Philadelphia, 1988.

TextBookofPharmacognosybyT.E.Wallis
MohammadAli.PharmacognosyandPhytochemistry,
CBSPublishers&Distribution, New Delhi.
TextbookofPharmacognosybyC.K.Kokate,Purohit,Gokhlae(2007),37tEdition,
Nirali Prakashan, New Delhi.
HerbaldrugindustrybyR.D.Choudhary(1996),stEdn,EasternPublisher,New
Delhi.

EssentialsofPharmacognosy,Dr.SH.Ansari, lIndedition,Birlapublications,New
Delhi,2007

PracticalPharmacognosy:C.K.Kokate,Purohit,Gokhlae
AnatomyofCrudeDrugsbyM.A.lyengar
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BP501T.MEDICINALCHEMISTRY-II(Theory)

45Hours

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

Objectives:Uponcompletionofthecoursethestudentshallbeableto
1. Understandthechemistryofdrugswithrespecttotheirpharmacologicalactivity

2. Understand the drug metabolic pathways, adverse effect and therapeutic value
ofdrugs

KnowtheStructural ActivityRelationshipofdifferentclassofdrugs
4. Studythechemicalsynthesisofselecteddrugs

CourseContent:

Study of the development ofthe following classes of drugs, Classification, mechanism
of action, uses of drugs mentioned in the course, Structure activity relationship of
selective class of drugs as specified in the course and synthesis of drugssuperscripted

*)
UNIT-I 10Hours

Antihistaminic agents: Histamine, receptors and their distribution in the
humanbody

Hi—antagonists: Diphenhydramine hydrochloride*, Dimenhydrinate,
Doxylamines cuccinate, Clemastine fumarate, Diphenylphyraline hydrochloride,
Tripelenamine  hydrochloride,  Chlorcyclizine  hydrochloride,  Meclizine
hydrochloride, Buclizine hydrochloride, Chlorpheniramine maleate, Triprolidine
hydrochloride*,Phenidaminetartarate,Promethazine hydrochloride*,
Trimeprazine tartrate, Cyproheptadine hydrochloride, Azatidine maleate,
Astemizole, Loratadine, Cetirizine, Levocetrazine Cromolynsodium

H:-antagonists: Cimetidine*, Famotidine,Ranitidin.

Gastric Proton pump inhibitors: Omeprazole, Lansoprazole, Rabeprazole,
Pantoprazole

Anti-neoplasticagents:
Alkylatingagents:Meclorethamine*,Cyclophosphamide,Melphalan,
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Chlorambucil,Busulfan, Thiotepa

Antimetabolites: Mercaptopurine*, Thioguanine, Fluorouracil, Floxuridine,
Cytarabine,Methotrexate*, Azathioprine

Antibiotics: Dactinomycin, Daunorubicin, Doxorubicin, Bleomycin
Plant products: Etoposide, Vinblastin sulphate, Vincristin sulphate
Miscellaneous:Cisplatin,Mitotane.

UNIT-1 10Hours
Anti-anginal:

Vasodilators: AmyInitrite,Nitroglycerin*,Pentaerythritoltetranitrate, Isosorbide
dinitrite*,Dipyridamole.

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

Carbonic anhydrase inhibitors: Acetazolamide*, Methazolamide,
Dichlorphenamide.

Thiazides: Chlorthiazide*, Hydrochlorothiazide, Hydroflumethiazide,
Cyclothiazide,

Loop diuretics: Furosemide*, Bumetanide, Ethacrynic acid.
PotassiumsparingDiuretics: Spironolactone, Triamterene,Amiloride.

Osmotic Diuretics: Mannitol

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

hydrochloride, Guanethidine monosulphate, Guanabenz acetate, Sodium
nitroprusside, Diazoxide,Minoxidil, Reserpine, Hydralazine hydrochloride.

UNIT-I111 10Hours

Anti-arrhythmic Drugs: Quinidine sulphate, Procainamide hydrochloride,
Disopyramide phosphate*, Phenytoin sodium, Lidocainehydrochloride, Tocainide
hydrochloride, Mexiletine hydrochloride, Lorcainide hydrochloride,
Amiodarone,Sotalol.

Anti-hyperlipidemic agents: Clofibrate, Lovastatin, Cholesteramine and
Cholestipol

Coagulant & Anticoagulants: Menadione, Acetomenadione, Warfarin*,
Anisindione,clopidogrel

DrugsusedinCongestiveHeartFailure:Digoxin,Digitoxin,Nesiritide,
Bosentan, Tezosentan.
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UNIT-1V 08Hours

DrugsactingonEndocrinesystem
Nomenclature, Stereochemistryandmetabolismofsteroids

Sexhormones:Testosterone,Nandralone,Progestrones,Oestriol,Oestradiol, Oestrione,
Diethyl stilbestrol.

Drugs forerectile dysfunction:Sildenafil, Tadalafil.

Oralcontraceptives: Mifepristone,Norgestril,Levonorgestrol

Corticosteroids:  Cortisone, Hydrocortisone, Prednisolone, Betamethasone,
Dexamethasone
Thyroidandantithyroiddrugs:L-Thyroxine,L-Thyronine,Propylthiouracil,
Methimazole.

UNIT-V 07Hours

Antidiabeticagents:

Insulinanditspreparations

Sulfonylureas: Tolbutamide*,Chlorpropamide,Glipizide,Glimepiride.
Biguanides:Metformin.,
Thiazolidinediones:Pioglitazone,Rosiglitazone.

Meglitinides: Repaglinide, Nateglinide.

Glucosidaseinhibitors: Acrabose,VVoglibose.

LocalAnesthetics: SARofLocalanesthetics

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

AminoBenzoicacidderivatives:Benzocaine*,Butamben,Procaine*,Butacaine, Propoxycaine,
Tetracaine, Benoxinate.

Lidocaine/Anilidederivatives:Lignocaine, Mepivacaine,Prilocaine,Etidocaine.

Miscellaneous:Phenacaine, Diperodon,Dibucaine.*

RecommendedBooks(LatestEditions)

1
2
3
4
5.
6
7
8
9
1

. WilsonandGiswold’sOrganicmedicinalandPharmaceuticalChemistry.
. Foye’sPrinciplesofMedicinalChemistry.

. Burger’sMedicinalChemistry,VolltolV.

. Introductiontoprinciplesofdrugdesign-SmithandWilliams.
Remington’sPharmaceutical Sciences.

. Martindale’sextrapharmacopoeia.

. OrganicChemistrybyl.L.Finar,Vol. Il.

. TheOrganicChemistryofDrugSynthesisbyLednicer,Vol.1to5.
. IndianPharmacopoeia.
0. Textbookofpracticalorganicchemistry-A.l.Vogel.
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BP502T.IndustrialPharmacyl(Theory)

45Hours

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

Objectives:Uponcompletionofthecoursethestudentshallbeableto
1. Knowthevariouspharmaceuticaldosageformsandtheirmanufacturing techniques.
2. Knowvariousconsiderations in developmentofpharmaceuticaldosageforms

3. Formulatesolid,liquidandsemisoliddosageformsandevaluatethemfortheir
quality

Coursecontent:
3hours/week
UNIT-I 07Hours

Preformulation Studies: Introduction to preformulation, goals and objectives, studyof
physicochemical characteristics of drug substances.

a. Physical properties: Physical form (crystal & amorphous), particle size, shape, flow
properties, solubilityprofile (pKa, pH, partition coefficient), polymorphism

b. ChemicalProperties: Hydrolysis,oxidation,reduction,racemisation,polymerization
BCS classification of drugs & its significant

Applicationofpreformulationconsiderationsinthedevelopmentofsolid, liquidoraland
parenteral dosage forms and its impact on stabilityof dosage forms.

UNIT-H 10Hours
Tablets:
a.  Introduction, ideal characteristics of tablets, classification of tablets. Excipients,

Formulation of tablets, granulation methods, compression and processing problems.
Equipments and tablet tooling.

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

c.  Qualitycontroltests:Inprocessandfinishedproducttests

Liquid orals: Formulation and manufacturing consideration of syrups and elixirs
suspensionsandemulsions;Fillingandpackaging;evaluationofliquidorals officialin
pharmacopoeia
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UNIT-111 08Hours

Capsules:

a. Hardgelatincapsules:Introduction,Productionofhard gelatin capsule shells. size of
capsules, Filling, finishing and special techniques of formulation ofhard gelatin
capsules, manufacturing defects. Inprocessandfinalproductqualitycontrol tests
forcapsules.

b. Soft gelatin capsules: Nature of shell and capsule content, size ofcapsules,importance
of base adsorption and minim/gram factors, production, in processandfinalproduct
quality control tests.Packing,storage andstability testing of soft gelatin capsules and
their applications.

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

UNIT-1V 10Hours

ParenteralProducts:

a. Definition,types,advantagesandlimitations.Preformulationfactorsandessential
requirements, vehicles, additives, importance of isotonicity

b. Productionprocedure,productionfacilitiesandcontrols,
asepticprocessing

c. Formulationofinjections,sterilepowders,largevolumeparenteralsand
lyophilizedproducts.

d. Containers and closures selection, filling and sealingof ampoules, vials and infusion
fluids. Qualitycontrol tests of parenteral products.

Ophthalmic Preparations: Introduction, formulation considerations; formulation of eye
drops, eye ointments and eye lotions; methods of preparation; labeling, containers;
evaluation of ophthalmic preparations

UNIT-V 10Hours

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

Pharmaceutical Aerosols: Definition, propellants, containers, valves, types of aerosol
systems;formulationandmanufactureofaerosols;Evaluationofaerosols;Quality control and
stabilitystudies.

Packaging Materials Science: Materials used for packaging of pharmaceutical products,
factors influencing choice of containers, legal and official requirements for containers,
stabilityaspects of packaging materials, qualitycontrol tests.
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BP506P.IndustrialPharmacyl(Practical)
4Hours/week

Preformulationstudiesonparacetamol/asparin/or anyotherdrug
PreparationandevaluationofParacetamoltablets
PreparationandevaluationofAspirintablets
Coatingoftablets-filmcoatingoftables/granules
Preparationandevaluationof Tetracycline capsules
PreparationofCalciumGluconateinjection
PreparationofAscorbicAcidinjection
Qulaitycontroltest of(asper 1P)marketedtabletsandcapsules

© o N o Ok~ w N

PreparationofEyedrops/andEyeointments

[N
©

PreparationofCreams(cold/vanishingcream)

[EEN
[EEN

. EvaluationofGlasscontainers(asper IP)

RecommendedBooks:(LatestEditions)

1. Pharmaceuticaldosageforms-Tablets,volumel-3byH.A.Liberman,LeonLachman
&J.B.Schwartz

2. Pharmaceuticaldosageform-Parenteralmedicationvol-1&2byL iberman&Lachman
3. PharmaceuticaldosageformdispersesystemVOL-1byL iberman&Lachman

4. ModernPharmaceuticsbyGilbertS.Banker&C.T.Rhodes,3rdEdition
5

. Remington:TheScienceandPracticeofPharmacy,20theditionPharmaceutical
Science(RPS)

. TheoryandPracticeof IndustrialPharmacybyL iberman&Lachman

~N O

. Pharmaceutics-ThescienceofdosageformdesignbyM.E.Aulton,Churchill livingstone,
Latest edition

8. IntroductiontoPharmaceuticalDosageFormsbyH.C.Ansel,Lea&Febiger, Philadelphia,
5tedition, 2005
9. Drugstability-PrinciplesandpracticebyCartensen&C.J.Rhodes,3rdEdition, Marcel

Dekker Series, Vol 107.
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BP503.T.PHARMACOLOGY-II(Theory)
45Hours

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

Objectives:Uponcompletionofthiscoursethestudentshouldbeableto

1. Understandthemechanismofdrugactionanditsrelevanceinthetreatmentof

differentdiseases
2. Demonstrateisolationofdifferentorgans/tissuesfromthelaboratoryanimalsby

simulatedexperiments

3. Demonstratethe variousreceptoractionsusingisolatedtissuepreparation
4. Appreciatecorrelationofpharmacologywithrelatedmedicalsciences
CourseContent:
UNIT-I 10hours

1. Pharmacologyofdrugsactingoncardiovascularsystem
a. Introductionto hemodynamicand electrophysiologyofheart.
b. Drugsusedincongestiveheartfailure
c. Anti-hypertensivedrugs.
d. Anti-anginaldrugs.
e. Anti-arrhythmicdrugs.
f. Anti-hyperlipidemicdrugs.

UNIT-11I 10hours
1. Pharmacologyofdrugsactingoncardiovascularsystem

a. Drugusedinthetherapyofshock.

b. Hematinics,coagulantsandanticoagulants.

c. Fibrinolyticsandanti-platelet drugs

d. Plasmavolumeexpanders
2. Pharmacologyofdrugsactingonurinarysystem

a. Diuretics

b. Anti-diuretics.

UNIT-111 10hours
3. Autocoidsandrelateddrugs

a. Introductiontoautacoids andclassification

b. Histamine,5-HTandtheirantagonists.

c. Prostaglandins, Thromboxanes and Leukotrienes.

d. Angiotensin,BradykininandSubstance P.

e. Non-steroidalanti-inflammatoryagents

f. Anti-goutdrugs

g. Antirheumaticdrugs
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UNIT-IV 08hours
5. Pharmacologyofdrugsactingonendocrinesystem

a. Basicconceptsin endocrinepharmacology.

b. AnteriorPituitaryhormones-analoguesandtheirinhibitors.

c. Thyroidhormones-analoguesandtheirinhibitors.

d. Hormones regulatingplasmacalcium level-Parathormone,Calcitoninand

Vitamin-D.
d.Insulin,OralHypoglycemicagentsandglucagon.
e.ACTHandcorticosteroids.

UNIT-V 07hours
5. Pharmacologyofdrugsactingonendocrinesystem
a. AndrogensandAnabolicsteroids.
b. Estrogens,progesteroneand oralcontraceptives.
¢. Drugsactingontheuterus.
6. Bioassay
a. Principlesandapplicationsofbioassay.
b. Typesofbioassay
¢. Bioassayof insulin, oxytocin, vasopressin, ACTH,d-tubocurarine,digitalis, histamine
and5-HT
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BP507P.PHARMACOLOGY-II(Practical)
4Hrs/Week

Introductiontoin-vitropharmacologyandphysiologicalsaltsolutions.

Effectofdrugsonisolatedfrogheart.

Effectofdrugsonbloodpressureandheartrateofdog.

Studyofdiureticactivityofdrugsusingrats/mice.

DRCofacetylcholineusingfrogrectusabdominismuscle.

EffectofphysostigmineandatropineonDRCofacetylcholineusingfrogrectus

abdominis muscle and rat ileum respectively.

7. Bioassayofhistamineusingguineapigileumbymatchingmethod.

8. Bioassayofoxytocinusingratuterinehornbyinterpolationmethod.

9. Bioassayofserotoninusingratfundusstripbythreepointbioassay.

10. Bioassayofacetylcholineusingratileum/colonbyfourpointbioassay.

11. Determination ofP Axvalueofprazosinusingratanococcygeus muscle (by
Schilds plot method).

12. DeterminationofPD2valueusingguineapigileum.

13. Effectofspasmogensandspasmolyticsusingrabbitjejunum.

14. Anti-inflammatoryactivityofdrugsusingcarrageenaninducedpaw-edemamodel.

15. Analgesicactivityofdrugusingcentralandperipheralmethods

ok~ wn

Note:Alllaboratorytechniquesandanimalexperimentsaredemonstratedbysimulated
experiments by softwares and videos

RecommendedBooks(LatestEditions)

1. RangH.P.,DaleM.M., Ritter].M.,FlowerR.J.,RangandDale’sPharmacology,
Churchil Livingstone Elsevier

2. KatzungB.G.,MastersS.B., TrevorA.J.,Basicandclinicalpharmacology, TataMc Graw-

Hill.

GoodmanandGilman’s, ThePharmacological BasisofTherapeutics

4. MarryAnneK.K.,LloydYeeY.,BrianK.A.,RobbinL.C.,JosephG.B.,WayneA. K.,
BradleyR.W., Applied Therapeutics, The Clinical use of Drugs, The Point
Lippincott Williams & Wilkins.

5. MycekM.J,GelnetS.BandPerperM.M.Lippincott’slllustratedReviews-
Pharmacology.

6. K.D.Tripathi.EssentialsofMedicalPharmacology,,JAYPEEBrothersMedical
Publishers (P) Ltd, New Delhi.

7. SharmaH.L.,SharmaK.K.,PrinciplesofPharmacology,Parasmedicalpublisher

ModernPharmacologywithclinical Applications,byCharlesR.Craig&Robert.

9. GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company,
Kolkata.

10. KulkarniSK.Handbook ofexperimentalpharmacology.VallabhPrakashan.

w
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BP504T.PHARMACOGNOSYANDPHYTOCHEMISTRY II(Theory)
45Hours

Scope: Themainpurposeofsubjectistoimpartthestudentstheknowledgeofhowthe
secondarymetabolitesareproducedinthecrudedrugs,howtoisolateandidentifyand produce them
industrially. Also this subject involves the studyof producing the plants and
phytochemicalsthroughplanttissueculture,druginteractionsandbasicprinciplesoftraditional
system of medicine
Objectives:Uponcompletionofthecourse,thestudentshallbeable

1. to know the modern extraction techniques, characterization and identification ofthe

herbal drugs and phytoconstituents
2. tounderstandthepreparationanddevelopmentofherbalformulation.
3. tounderstandtheherbaldruginteractions

4. tocarryoutisolationandidentificationofphytoconstituents

CourseContent:
UNIT-I THours
Metabolic pathwaysinhigherplantsandtheirdetermination
a) Briefstudyofbasicmetabolicpathwaysandformationofdifferentsecondarymetabolites
throughthesepathways-Shikimicacidpathway, Acetatepathwaysand Aminoacidpathway.
b) Studyofutilization ofradioactiveisotopesintheinvestigationofBiogenetic studies.

UNIT-1I 14Hours
Generalintroduction,composition,chemistry&chemicalclasses,biosources,therapeutic uses
and commercial applications of following

secondarymetabolites:

Alkaloids:Vinca,Rauwolfia,Belladonna,Opium,
PhenylpropanoidsandFlavonoids:Lignans, Tea,Ruta
Steroids,CardiacGlycosides&Triterpenoids:Liquorice,Dioscorea,Digitalis
Volatileoils:Mentha,Clove,Cinnamon,Fennel,Coriander,
Tannins:Catechu,Pterocarpus
Resins:Benzoin,Guggul,Ginger,Asafoetida,Myrrh,Colophony
Glycosides:Senna,Aloes,BitterAlmond
Iridoids,Otherterpenoids&Naphthaquinones:Gentian,Artemisia,taxus,carotenoids

UNIT-I1I 06Hours
Isolation, Identificationand AnalysisofPhytoconstituents

a) Terpenoids:Menthol,Citral,Artemisin

b) Glycosides:Glycyrhetinicacid&Rutin

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

UNIT-IV 10Hours
Industrialproduction,estimationandutilizationofthe followingphytoconstituents:
Forskolin,Sennoside,Artemisinin,Diosgenin,Digoxin,Atropine,Podophyllotoxin,Caffeine,
Taxol, Vincristine and Vinblastine

UNITV 8Hours
BasicsofPhytochemistry
Modernmethodsofextraction,applicationoflatesttechniqueslike Spectroscopy,
chromatographyand electrophoresisintheisolation,purification and identificationofcrude
drugs.
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BP508P.PHARMACOGNOSYANDPHYTOCHEMISTRY II(Practical)
4Hours/\Week

Morphology,histologyand powdercharacteristics&extraction &detectionof:
Cinchona, Cinnamon, Senna, Clove, Ephedra, Fennel and Coriander
Exerciseinvolvingisolation&detectionofactiveprinciples

a. Caffeine-fromteadust.

b. DiosgeninfromDioscorea

c. AtropinefromBelladonna

d. Sennosidesfrom Senna
SeparationofsugarsbyPaperchromatography

TLCofherbalextract
Distillationofvolatileoilsanddetectionofphytoconstitutents by TLC
Analysisofcrudedrugsbychemicaltests:(i) Asafoetida(ii)Benzoin(iii)
Colophony (iv) Aloes (v) Myrrh

RecommendedBooks: (LatestEditions)

1.

2.

3.

W.C.Evans, TreaseandEvansPharmacognosy, 16t edition,W.B.Sounders&Co.,
London,20009.

MohammadAli.PharmacognosyandPhytochemistry,
CBSPublishers&Distribution, New Delhi.
TextbookofPharmacognosybyC.K.Kokate,Purohit,Gokhlae(2007),37tEdition,
Nirali Prakashan, New Delhi.
HerbaldrugindustrybyR.D.Choudhary(1996),IstEdn,EasternPublisher,New
Delhi.
EssentialsofPharmacognosy,Dr.SH.Ansari,lIndedition,Birlapublications,New
Delhi,2007

HerbalCosmeticsbyH.Pande, AsiaPacificBusinesspress,Inc,New Delhi.
A.N.Kalia, TextbookofIndustrialPharmacognosy,CBSPublishers,NewDelhi,
2005.

REndress,PlantcellBiotechnology,Springer-Verlag,Berlin, 1994.
Pharmacognosy&Pharmacobiotechnology.JamesBobbers,MarilynKS,VETylor.

. Theformulationandpreparationofcosmetic, fragrancesand flavours.
. Remington’sPharmaceuticalsciences.

. TextBookofBiotechnologybyVyasandDixit.

. TextBookofBiotechnologybyR.C.Dubey.
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BP505T.PHARMACEUTICALJURISPRUDENCE (Theory)

45Hours

Scope:Thiscourseisdesignedtoimpartbasicknowledgeonimportant legislations
related to the profession of pharmacyin India.

Objectives:Uponcompletionofthecourse,thestudentshallbeabletounderstand:

1. ThePharmaceuticallegislations andtheirimplicationsinthedevelopment and
marketingof pharmaceuticals.

2. VariousIndianpharmaceutical ActsandLaws

3. Theregulatoryauthoritiesandagenciesgoverningthemanufactureandsaleof
pharmaceuticals

4. Thecodeofethicsduringthepharmaceuticalpractice

CourseContent:

UNIT-I 10Hours

DrugsandCosmeticsAct,1940anditsrules1945:
Objectives,Definitions,Legaldefinitionsofschedulestothe Actand Rules

Import of drugs — Classes of drugs and cosmetics prohibited from import, Import under
license or permit. Offences and penalties.

Manufactureofdrugs—Prohibitionofmanufactureandsaleofcertaindrugs,

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

UNIT-11 10Hours

DrugsandCosmeticsAct,1940anditsrules1945.
DetailedstudyofScheduleG,H,M, N,P,T,U,V, X,Y,PartXIIB,Sch F &DMR (OA) Saleof
Drugs — Wholesale, Retail saleandRestricted license. Offences and penalties

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

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

UNIT-111 10Hours

e Pharmacy Act -1948: Objectives, Definitions, Pharmacy Council of India; its
constitution and functions, Education Regulations, State and Joint state pharmacy
councils;constitutionandfunctions,RegistrationofPharmacists,Offencesand

122




Penalties

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

Narcotic Drugs and Psychotropic substances Act-1985 and Rules: Objectives,
Definitions, Authorities and Officers, Constitution and Functions of narcotic &
PsychotropicConsultativeCommittee,NationalFundforControllingtheDrug Abuse,
Prohibition, Control and Regulation, opium poppy cultivation and production of
poppystraw, manufacture, sale and export of opium, Offences and Penalties

UNIT-1V 08Hours

StudyofSalientFeaturesofDrugsandMagicRemediesActandits rules: Objectives,
Definitions, Prohibition of certain advertisements, Classes of Exempted
advertisements, Offences and Penalties

Prevention of Cruelty to animals Act-1960: Objectives, Definitions, Institutional
Animal Ethics Committee, CPCSEA guidelines for Breeding and Stocking ofAnimals,
Performance of Experiments, Transfer and acquisition of animals for experiment,
Records, Power to suspend or revoke registration, Offences and Penalties

National Pharmaceutical Pricing Authority: Drugs Price Control Order (DPCO)-
2013. Objectives, Definitions, Saleprices of bulk drugs, Retail price of formulations,
Retailpriceandceiling price ofscheduledformulations,NationalListof Essential
Medicines(NLEM)

UNIT-V 07Hours

Pharmaceutical Legislations — A brief review, Introduction, Studyof drugs enquiry
committee,Healthsurvey and developmentcommittee,Hathicommitteeand
Mudaliarcommittee

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

MedicalTermination ofPregnancyAct
RighttolnformationAct
IntroductiontolntellectualPropertyRights(IPR)

Recommendedbooks:(LatestEdition)
1. ForensicPharmacybyB.Suresh
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TextbookofForensicPharmacybyB.M.Mithal
Handbookofdruglaw-byM.L.Mehra
AtextbookofForensicPharmacybyN.K.Jain
DrugsandCosmeticsAct/RulesbyGovt.of Indiapublications.
MedicinalandToiletpreparationsact1955byGovt.oflndiapublications.
NarcoticdrugsandpsychotropicsubstancesactbyGovt.oflndiapublications
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DrugsandMagicRemediesactbyGovt.oflndiapublication
9.BareActsofthesaidlawspublishedbyGovernment.Referencebooks(Theory)
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BP601T.MEDICINALCHEMISTRY-I11(Theory)

45Hours

Scope: This subject is designed to impart fundamental knowledge on the structure,
chemistryand therapeutic value of drugs. The subject emphasis on modern techniques of
rational drug design like quantitative structure activity relationship (QSAR), Prodrug
concept, combinatorial chemistry and Computer aided drug design (CADD). The subject
also emphasizes on the chemistry, mechanism of action, metabolism, adverse effects,
Structure ActivityRelationships (SAR), therapeutic uses and synthesis ofimportant drugs.

Objectives:Uponcompletionofthecoursestudentshallbeableto

1. Understandtheimportanceofdrugdesignanddifferenttechniquesofdrug
design.

2. Understandthechemistryofdrugswithrespecttotheirbiologicalactivity.
Knowthemetabolism,adverseeffectsandtherapeuticvalueofdrugs.
4. KnowtheimportanceofSARofdrugs.
CourseContent:
Study of the development of the following classes of drugs, Classification, mechanism of

action, uses of drugs mentioned in the course, Structure activity relationship of selective
class of drugs as specified in thecourseand synthesisof drugssuperscripted by(*)

UNIT-I 10Hours

Antibiotics

Historical background, Nomenclature, Stereochemistry, Structure activity
relationship, Chemical degradation classification and important products ofthe
following classes.

p-Lactamantibiotics:Penicillin,Cepholosporins,3-Lactamaseinhibitors,
Monobactams

Aminoglycosides: Streptomycin,Neomycin,Kanamycin
Tetracyclines:  Tetracycline,Oxytetracycline, Chlortetracycline,
Minocycline,Doxycycline

UNIT-I11 10Hours

Antibiotics

Historical background, Nomenclature, Stereochemistry, Structure activity
relationship, Chemical degradation classificationand important products ofthe
following classes.
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Macrolide:ErythromycinClarithromycin,Azithromycin.
Miscellaneous:Chloramphenicol*,Clindamycin.

Prodrugs:Basicconceptsandapplicationof prodrugsdesign.

Antimalarials: Etiologyofmalaria.

Quinolines:  SAR, Quinine sulphate, Chloroquine*, Amodiaquine,
Primaquine phosphate, Pamaquine*, Quinacrine hydrochloride, Mefloquine.

Biguanidesand dihydrotriazines:Cycloguanilpamoate, Proguanil.
Miscellaneous:Pyrimethamine, Artesunete, Artemether, Atovoquone.

UNIT-III 10Hours

Anti-tubercular Agents

Syntheticantitubercularagents:Isoniozid*,Ethionamide,Ethambutol,
Pyrazinamide, Para amino salicylic acid.*

Anti  tubercular antibiotics:  Rifampicin,  Rifabutin, Cycloserine
Streptomycine, Capreomycin sulphate.

Urinarytractanti-infectiveagents

Quinolones: SAR of quinolones, Nalidixic Acid,Norfloxacin, Enoxacin,
Ciprofloxacin*, Ofloxacin, Lomefloxacin, Sparfloxacin, Gatifloxacin,
Moxifloxacin

Miscellaneous: Furazolidine,Nitrofurantoin®,Methanamine.

Antiviralagents:

Amantadine hydrochloride, Rimantadine hydrochloride,ldoxuridine trifluoride,
Acyclovir*, Gancyclovir, Zidovudine, Didanosine, Zalcitabine, Lamivudine,
Loviride, Delavirding, Ribavirin, Saquinavir,Indinavir, Ritonavir.

UNIT-1V 08Hours

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

Synthetic Antifungal agents: Clotrimazole, Econazole, Butoconazole,
Oxiconazole Tioconozole, Miconazole*, Ketoconazole, Terconazole,
Itraconazole, Fluconazole, Naftifinehydrochloride, Tolnaftate*.

Anti-protozoal Agents:Metronidazole*,Tinidazole, Ornidazole, Diloxanide,
lodoquinol, Pentamidine Isethionate, Atovaquone, Eflornithine.

Anthelmintics:Diethylcarbamazinecitrate*, Thiabendazole,Mebendazole*,
Albendazole, Niclosamide, Oxamniquine, Praziquantal, Ivermectin.
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SulphonamidesandSulfones

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

Folatereductaseinhibitors: Trimethoprim*,Cotrimoxazole.
Sulfones: Dapsone*.

UNIT-V 07Hours
IntroductiontoDrugDesign

Variousapproachesusedindrugdesign.

Physicochemical parameters used in quantitative structureactivityrelationship
(QSAR) such as partition coefficient, Hammet’s electronic parameter, Tafts
steric parameter and Hansch analysis.

Pharmacophoremodelinganddockingtechniques.

CombinatorialChemistry:Conceptandapplications ofcombinatorial
chemistry: solid phase and solution phase synthesis.
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BP607P.MEDICINALCHEMISTRY-III(Practical)

I Preparationofdrugsandintermediates

1 Sulphanilamide

2 T7-Hydroxy,4-methylcoumarin
3 Chlorobutanol

4 Triphenylimidazole

5  Tolbutamide

6  Hexamine

Il Assayofdrugs

1 Isonicotinicacidhydrazide
2  Chloroquine

3 Metronidazole

4  Dapsone

5  Chlorpheniraminemaleate

6  Benzylpenicillin

4Hours/week

11 PreparationofmedicinallyimportantcompoundsorintermediatesbyMicrowave

irradiationtechnique

IV Drawingstructuresandreactionsusingchem draw®

V  Determination of physicochemical properties such as logP, clogP, MR, Molecular
weight, Hydrogen bond donors and acceptors for class of drugs course content
usingdrug design software Drug likeliness screening (Lipinskies RO5)

RecommendedBooks(LatestEditions)
WilsonandGiswold’sOrganicmedicinalandPharmaceutical Chemistry.
Foye’sPrinciplesofMedicinalChemistry.
Burger’sMedicinalChemistry,VolltolV.
Introductiontoprinciplesofdrugdesign-SmithandWilliams.
Remington’sPharmaceutical Sciences.

Martindale’sextrapharmacopoeia.
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7. OrganicChemistrybyl.L.Finar,Vol.Il.

8. TheOrganicChemistryofDrugSynthesisbyLednicer,Vol.1-5.
9. IndianPharmacopoeia.

10. Text bookof practicalorganicchemistry-A.1.\VVogel.
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BP602T.PHARMACOLOGY-I11(Theory)
45Hours

Scope: This subject is intended to impart the fundamental knowledge on various aspects
(classification, mechanism of action, therapeutic effects, clinical uses, side effects and
contraindications) of drugs acting on respiratory and gastrointestinal system, infectious
diseases,immuno-pharmacologyandin addition,emphasisontheprinciplesof
toxicologyandchronopharmacology.

Objectives:Uponcompletionofthiscoursethestudentshouldbeableto:

1. understandthemechanismofdrugactionanditsrelevanceinthetreatmentof
different infectious diseases

2. comprehendtheprinciplesoftoxicologyandtreatmentofvariouspoisoningsand

3. appreciatecorrelationofpharmacologywithrelatedmedicalsciences.

CourseContent:

UNIT-I 10hours
1. PharmacologyofdrugsactingonRespiratorysystem

Anti-asthmaticdrugs

DrugsusedinthemanagementofCOPD

Expectorantsandantitussives

Nasaldecongestants

Respiratorystimulants

® a0 o

2. PharmacologyofdrugsactingontheGastrointestinal Tract
a. Antiulceragents.
b. Drugsforconstipationanddiarrhoea.
c. Appetitestimulantsandsuppressants.
d. Digestantsandcarminatives.
e. Emeticsandanti-emetics.

UNIT-11I 10hours
3. Chemotherapy
a. Generalprinciplesofchemotherapy.

b. Sulfonamidesandcotrimoxazole.

c. Antibiotics-Penicillins,cephalosporins,chloramphenicol, macrolides,
quinolones and fluoroquinolins, tetracyclineand aminoglycosides

UNIT-111 10hours
3. Chemotherapy
a. Antitubercularagents

b. Antileproticagents
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c. Antifungalagents
d. Antiviraldrugs
e.Anthelmintics

f. Antimalarialdrugs
g. Antiamoebicagents

UNIT-1V 08hours

3. Chemotherapy
l.Urinarytractinfectionsandsexuallytransmitteddiseases.
m.Chemotherapyofmalignancy.

4. Immunopharmacology

a. Immunostimulants
b. Immunosuppressant
Proteindrugs,monoclonal antibodies,targetdrugsto antigen,biosimilars

UNIT-V 07hours
5. Principlesoftoxicology

a. Definitionandbasicknowledgeofacute,subacuteandchronictoxicity.

b. Definitionandbasicknowledgeof genotoxicity, carcinogenicity,teratogenicity
andmutagenicity

c. Generalprinciplesoftreatmentofpoisoning

d. Clinical symptoms and management of barbiturates, morphine,
organophosphosphorus compoundandlead, mercuryand arsenicpoisoning.

6. Chronopharmacology

a. Definitionofrhythmandcycles.
b. Biologicalclockandtheirsignificanceleadingtochronotherapy.
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BP608P.PHARMACOLOGY-III(Practical)
4Hrs/Week

1. Dosecalculationinpharmacologicalexperiments

2. Antiallergicactivitybymastcellstabilizationassay
Studyofanti-ulceractivityofadrugusingpylorusligand(SHAY )ratmodeland
NSAIDS induced ulcer model.

4. Studyofeffectofdrugsongastrointestinalmotility

5. Effectofagonistandantagonistsonguineapigileum

6. Estimationof serumbiochemicalparameters byusingsemi- autoanalyser

7. Effectofsalinepurgativeonfrogintestine

8. Insulinhypoglycemiceffect inrabbit

9. Testforpyrogens(rabbitmethod)

10. Determinationofacuteoraltoxicity(LD50)ofadrugfromagivendata

11. Determinationofacuteskinirritation/corrosionofatestsubstance

12. Determinationofacuteeyeirritation/corrosionofatestsubstance

13. Calculationof pharmacokineticparametersfromagiven data

14. Biostatisticsmethods in experimentalpharmacology(student’s t test, ANOVA)

15. Biostatisticsmethodsinexperimentalpharmacology(Chisquaretest,Wilcoxon
Signed Rank test)

*Experimentsaredemonstrated bysimulated experiments/videos

RecommendedBooks(LatestEditions)
RangH.P.,DaleM.M. Ritter].M.,FlowerR.J.,RangandDale’sPharmacology,
Churchil Livingstone Elsevier
KatzungB.G.,MastersS.B., TrevorA.J.,Basicandclinicalpharmacology, TataMc Graw-
Hill
GoodmanandGilman’s, ThePharmacological BasisofTherapeutics
MarryAnneK.K., LloydYeeY., BrianK. A.,Robbin L.C.,JosephG.B., WayneA.K.,
Bradley R.W., Applied Therapeutics, The Clinical use of Drugs. The Point Lippincott
Williams & Wilkins
MycekM.J,GelnetS.BandPerperM.M.Lippincott’slllustratedReviews-
Pharmacology
K.D.Tripathi.EssentialsofMedicalPharmacology,,JAYPEEBrothersMedical
Publishers (P) Ltd, New Delhi.
Sharma H. L., Sharma K. K., Principles of Pharmacology, Paras medical publisher
Modern Pharmacologywith clinical Applications, byCharles R.Craig& Robert,
GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company, Kolkata,
KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan,
N.UdupaandP.D.Gupta,ConceptsinChronopharmacology.
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BP603T.HERBALDRUGTECHNOLOGY(Theory)

45hours
Scope: This subject gives the student the knowledge of basic understanding of herbal drug
industry, the qualityof raw material, guidelines for qualityofherbal drugs, herbal cosmetics,
natural sweeteners, nutraceutical etc. The subject also emphasizes on Good Manufacturing
Practices (GMP), patentingand regulatoryissues of herbal drugs

Objectives:Uponcompletionofthiscoursethestudentshouldbeableto:
1. understand raw material as sourceof herbaldrugsfromcultivation to herbaldrug
product
2. knowtheWHOandICHguidelinesforevaluationofherbaldrugs
3. knowtheherbalcosmetics,naturalsweeteners,nutraceuticals
4. appreciatepatentingofherbal drugs,GMP.

Coursecontent:
UNIT-I 11Hours
Herbsasrawmaterials
Definitionofherb,herbalmedicine, herbalmedicinalproduct, herbal drugpreparation Source of
Herbs
Selection,identificationandauthenticationofherbalmaterials
Processing of herbal raw material

BiodynamicAgriculture
GoodagriculturalpracticesincultivationofmedicinalplantsincludingOrganic farming.
PestandPestmanagementinmedicinal plants:Biopesticides/Bioinsecticides.

IndianSystemsofMedicine

a) BasicprinciplesinvolvedinAyurveda,Siddha,UnaniandHomeopathy

b) PreparationandstandardizationofAyurvedicformulationsvizAristasand Asawas,
Ghutika,Churna, Lehya and Bhasma.

UNIT-II 7Hours
Nutraceuticals

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

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

Herbal-Drug and Herb-Food Interactions: General introduction to interaction and

classification. Study of following drugs and their possible side effects and interactions:
Hypercium,kava-kava, Ginkobiloba, Ginseng,Garlic, Pepper &Ephedra.

UNIT-HI 10Hours
HerbalCosmetics
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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
care, hair care and oral hygiene products.

Herbalexcipients:
Herbal Excipients — Significanceof substances of natural origin as excipients — colorants,
sweeteners,binders,diluents,viscositybuilders,disintegrants, flavors&perfumes.

Herbalformulations:
Conventional herbal formulationslike syrups,mixturesandtabletsand Noveldosage forms
likephytosomes

UNIT-IV 10Hours
EvaluationofDrugsWHO&ICHguidelinesfortheassessmentofherbaldrugs
Stabilitytesting of herbal drugs.

PatentingandRegulatoryrequirementsof naturalproducts:

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

b) PatentingaspectsofTraditionalKnowledgeandNaturalProducts.CasestudyofCurcuma
&Neem.

Regulatorylssues-Regulationsinindia(ASUDTAB,ASUDCC),Regulationof manufacture ofASUdrugs
- Schedule ZofDrugs& CosmeticsAct forASUdrugs.

UNIT-V 07Hours
GenerallntroductiontoHerballndustry
Herbaldrugsindustry:Presentscopeandfutureprospects.

Abriefaccount ofplant basedindustriesandinstitutionsinvolvedin work onmedicinaland
aromatic plants in India.

ScheduleT-GoodManufacturingPracticeof Indiansystemsofmedicine
ComponentsofGMP(Schedule—T)anditsobjectives
Infrastructuralrequirements,workingspace,storagearea,machineryandequipments,standardop
eratingprocedures,health and hygiene, documentationand records.
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BP609P.HERBALDRUGTECHNOLOGY (Practical)
4hours/week

Toperformpreliminaryphytochemicalscreeningofcrudedrugs.
Determinationofthealcoholcontent ofAsavaandArista

Evaluationofexcipients ofnaturalorigin
Incorporationofpreparedandstandardizedextractincosmetic formulations likecreams,
lotions and shampoos and their evaluation.
Incorporationofpreparedandstandardizedextractinformulationslikesyrups,mixtures and
tablets and theirevaluation as perPharmacopoeial requirements.
MonographanalysisofherbaldrugsfromrecentPharmacopoeias
DeterminationofAldehydecontent

DeterminationofPhenolcontent

Determinationoftotalalkaloids

RecommendedBooks:(LatestEditions)

TextbookofPharmacognosybyTrease&Evans.
TextbookofPharmacognosybyTyler,Brady&Robber.
PharmacognosybyKokate,PurohitandGokhale
EssentialofPharmacognosybyDr.S.H.Ansari
Pharmacognosy&PhytochemistrybyV.D.Rangari

© gk~ w N e

PharmacopoealstandardsforAyurvedicFormulation(CouncilofResearchin Indian
Medicine & Homeopathy)
7. Mukherjee,P.W.QualityControlofHerbalDrugs: AnApproachtoEvaluationof

Botanicals. Business Horizons Publishers, New Delhi, India, 2002.
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BP604AT.BIOPHARMACEUTICSANDPHARMACOKINETICS
(Theory)

45Hours

Scope:ThissubjectisdesignedtoimpartknowledgeandskillsofBiopharmaceutics and
pharmacokinetics and their applications in pharmaceutical development, design of
doseand dosageregimen and insolvingthe problems arisedtherein.

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

1. Understandthebasicconceptsinbiopharmaceuticsandpharmacokinetics and
theirsignificance.

2. Useofplasmadrugconcentration-timedatatocalculatethepharmacokinetic
parameterstodescribe the kinetics of drugabsorption, distribution,
metabolism, excretion, elimination.

3. Tounderstandtheconceptsofbioavailabilityandbioequivalenceofdrug
products and their significance.

4. Understandvariouspharmacokineticparameters,theirsignificance&
applications.

Course

Content:
UNIT-I 10
Hours
Introduction to

Biopharmaceutics

Absorption; Mechanisms of drug absorption through GIT, factors influencing drug
absorptionthoughGIT,absorptionofdrugfromNonperoralextra-vascular routes,
DistributionTissue permeability of drugs, binding of drugs, apparent, volumeof drug
distribution, plasma and tissue protein binding of drugs,factors affecting protein-drug
binding. Kinetics of protein binding, Clinical significance of protein binding of drugs

UNIT-I1I 10
Hours

Elimination: Drug metabolism and basic understanding metabolic pathways renal
excretion of drugs, factors affectingrenal excretion of drugs, renal clearance, Non renal
routes of drug excretion of drugs

Bioavailability and Bioequivalence: Definition and Objectives of bioavailability,
absolute and relative bioavailability, measurement of bioavailability, in-vitro drug
dissolution models, in-vitro-in-vivo correlations, bioequivalence studies,methods to
enhance the dissolution rates and bioavailabilityof poorlysoluble drugs.

UNIT-M 10Hours
Pharmacokinetics: Definitionand introductiontoPharmacokinetics,Compartment
models,Noncompartmentmodels,physiologicalmodels,Onecompartmentopen

model.(a). Intravenousinjection(Bolus)(b).Intravenousinfusion and(c)Extra
vascularadministrations.Pharmacokineticsparameters-Ke,t1/2,Vd,AUC,Ka,Cltand
CLr-definitions methods of eliminations, understandingof their significance and
application
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UNIT-1V 08Hours

Multicompartmentmodels: Two compartmentopen model.l1\VVbolus

Kineticsofmultipledosing,steadystatedruglevels,calculationofloadingand mainetnance
doses and their significance in clinical settins.

UNIT-V 07Hours
NonlinearPharmacokinetics:a.Introduction, b.FactorscausingNon-linearity.

c. Michaelis-mentonmethodofestimatingparameters,Explanationwithexampleof
drugs.

RecommendedBooks:(LatestEditions)

1. BiopharmaceuticsandClinicalPharmacokineticsby,MiloGibaldi.

2. Biopharmaceutics andPharmacokinetics;ByRobertFNotari

3. Appliedbiopharmaceuticsandpharmacokinetics, LeonShargelandAndrew
B.C.YU 4th edition,Prentice-Hall Inernational edition.USA

4. BiopharmaceuticsandPharmacokinetics-ATreatise,ByD.M.Brahmankarand

Sunil B.Jaiswal,Vallabh Prakashan Pitampura, Delhi

Pharmacokinetics:ByMiloGlbaldiDonald,R.MercelDekkerInc.

HandBookofClinicalPharmacokinetics,ByMiloGibaldiandLauriePrescottby

ADIS Health Science Press.

Biopharmaceutics;BySwarbrick

ClinicalPharmacokinetics,ConceptsandApplications:ByMalcolmRowlandand

. Thomas,N.Tozen,LeaandFebrger,Philadelphia, 1995.

0 Dissolution,BioavailabilityandBioequivalence,ByAbdouH.M,Mack,

PublishingCompany,Pennsylvanial989.

11. BiopharmaceuticsandClinicalPharmacokinetics-Anintroduction4thedition
RevisedandexpandedbyRebort FNotariMarcelDekker Inn,NewY orkand
Basel,1987.

12. Remington’s Pharmaceutical Sciences, ByMack PublishingCompany,
Pennsylvnia

o o




138



BP605T.PHARMACEUTICALBIOTECHNOLOGY (Theory)

45Hours

Scope:
e Biotechnology hasalong promise torevolutionizethebiologicalsciencesand
technology.

e Scientificapplicationofbiotechnologyinthefieldofgeneticengineering, medicine

and fermentation technologymakes the subject interesting.

e Biotechnology is leading to new biological revolutions in diagnosis, prevention

and cure of diseases, new and cheaper pharmaceutical drugs.

e Biotechnologyhas alreadyproduced transgenic crops and animals and the future

promises lot more.
e ltishasicallyaresearch-basedsubject.

Objectives:Uponcompletionofthesubjectstudentshallbeableto;

1. Understandingtheimportanceof ImmobilizedenzymesinPharmaceutical
Industries

2. Geneticengineeringapplicationsin relationtoproduction ofpharmaceuticals

3. ImportanceofMonoclonalantibodiesinindustries

4. Appreciatetheuseofmicroorganisms in fermentation technology

Unitl 10Hours
a) BriefintroductiontoBiotechnologywithreference toPharmaceuticalSciences.
b) EnzymeBiotechnology-Methodsofenzyme immobilizationandapplications.
c) Biosensors-WorkingandapplicationsofbiosensorsinPharmaceuticallndustries.
d) BriefintroductiontoProteinEngineering.
e) Useofmicrobesinindustry. ProductionofEnzymes-Generalconsideration-
Amylase, Catalase, Peroxidase, Lipase, Protease, Penicillinase.
f)  Basicprinciplesofgeneticengineering.
Unitll 10Hours

a) Studyofcloningvectors,restrictionendonucleasesandDNAligase.

b) RecombinantDNA technology. Application ofgeneticengineeringinmedicine.
¢) ApplicationofrDNAtechnologyandgeneticengineeringintheproductionof:
i)Interferonii)VVaccines-hepatitis-Biii)Hormones-Insulin.

d) BriefintroductiontoPCR
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Unitlll 10Hours

Typesofimmunity-humoralimmunity,cellularimmunity

a) Structureoflmmunoglobulins
b) StructureandFunctionofMHC
c) Hypersensitivityreactions,Immunestimulationandlmmunesuppressions.

d) Generalmethodofthepreparationofbacterialvaccines,toxoids,viralvaccine,
antitoxins,serum-immunebloodderivatives andotherproductsrelativetoimmunity.

e) Storageconditionsandstabilityofofficialvaccines
f) Hybridomatechnology-Production,Purification and Applications

g) BloodproductsandPlasmaSubstituties.

Unitlv 08Hours

a)  Immunoblottingtechniques-ELISA, Westernblotting,Southernblotting.
b)  Geneticorganizationof EukaryotesandProkaryotes

c)  Microbialgeneticsincludingtransformation,transduction,conjugation,plasmidsand
transposons.

d) IntroductiontoMicrobialbiotransformationandapplications.
e)  Mutation: Typesofmutation/mutants.

UnitV 07Hours

a)  Fermentationmethodsandgeneralrequirements,studyofmedia,equipments,
sterilization methods, aeration process, stirring.

b)  Largescaleproductionfermenterdesignanditsvariouscontrols.

c)  Study oftheproductionof-penicillins,citricacid,VitaminB12,Glutamicacid,
Griseofulvin,

d)  BloodProducts:Collection,ProcessingandStorageofwholehumanblood,dried
human plasma, plasma Substituties.

RecommendedBooks(Latestedition):

1.

P

B.R.Glick andJ.J.Pasternak: Molecular Biotechnology: Principles and Applications
of RecombinantDNA: ASM Press Washington D.C.
RAGoldshyet.al.,:Kubylmmunology.

J.W.Goding:Monoclonal Antibodies.

M WalkerandE.B.Gingold:-MolecularBiolo




SocietyofChemistry.

5. Zaborsky:ImmobilizedEnzymes,CRCPress,Degraland, Ohio.

6. S.B.Primrose:MolecularBiotechnology(SecondEdition)BlackwellScientificPublicatio
n.

7. StanburyF., P., Whitakar A., and Hall J., S., Principles of fermentation technology,
2nd edition, Aditya books Ltd., New Delhi
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BP606 TPHARMACEUTICALQUALITYASSURANCE (Theory)
45Hours

Scope: This course deals with the various aspects of quality control and qualityassurance
aspects of pharmaceutical industries. It deals with the important aspects like cGMP, QC
tests, documentation, qualitycertifications and regulatoryaffairs.

Objectives:Uponcompletionofthecoursestudentshallbeableto:
e understandthecGMPaspectsinapharmaceuticalindustry
e appreciatetheimportanceofdocumentation

e understandthe scope of qualitycertifications applicable to pharmaceutical
industries

e understandtheresponsibilitiesofQA&QCdepartments
Coursecontent:

UNIT-I 10Hours

Quality Assurance andQualityManagementconcepts: Definitionandconceptof Quality control,
Quality assurance and GMP

TotalQualityManagement(TQM): Definition,elements,philosophies
ICHGuidelines:purpose,participants,processof harmonization,Brief overviewofQSEM, with
special emphasis onQ-series guidelines, ICH stabilitytesting guidelines
Qualitybydesign(QbD):Definition,overview,elementsofQbDprogram,tools 1ISO

9000 & 1SO14000:0Overview, Benefits, Elements, steps for registration NABL

accreditation : Principles and procedures

UNIT-II 10Hours
Organizationandpersonnel:Personnelresponsibilities,training,hygieneandpersonalrecords.
Premises:  Design, construction and plant layout, maintenance, sanitation,
environmentalcontrol,utilities and maintenanceof sterile areas, control of contamination.
Equipments and raw materials: Equipment selection, purchasespecifications, maintenance,
purchase specifications and maintenance of stores for raw materials.

UNIT-III 10Hours
QualityControl:Qualitycontroltestforcontainers,rubberclosuresandsecondarypacking
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materials.

Good Laboratory Practices: General Provisions, Organization and Personnel, Facilities,
Equipment, Testing Facilities Operation, Test and Control Articles, Protocol for Conduct of a
Nonclinical LaboratoryStudy, Records andReports, Disqualification of TestingFacilities

UNIT-IV 08Hours
Complaints: Complaints and evaluation of complaints, Handlingof return good, recallingand
wastedisposal.

Document maintenancein pharmaceutical industry: BatchFormulaRecord,MasterFormula
Record, SOP, Qualityaudit, QualityReview and Qualitydocumentation, Reports and documents,
distribution records.

UNIT-V 07Hours
Calibration and Validation: Introduction, definition and general principles of calibration,
qualification and validation, importance and scope of validation, types of validation, validation
master plan. Calibration of pH meter, Qualification of UV-Visible spectrophotometer, General
principles of Analytical method Validation.

Warehousing:Goodwarehousingpractice, materialsmanagement

RecommendedBooks:(LatestEdition)

1. QualityAssuranceGuidebyorganizationofPharmaceuticalProductsofindia.

2. GoodLaboratoryPracticeRegulations,2"*Edition,SandyWeinbergVol.69.

3. QualityAssuranceofPharmaceuticals-AcompendiumofGuidelinesandRelated
materials Vol | WHO Publications.

4. AguidetoTotalQualityManagement-KushikMaitraandSedhanKGhosh

5. HowtoPracticeGMP’s—PPSharma.

6. 1S0O9000andTotalQualityManagement—SadhankGGhosh

7. The International Pharmacopoeia— Vol I, I1, 111, I\V-General Methods of Analysis
and Quality specification for Pharmaceutical Substances, Excipients and Dosage
forms

8. GoodlaboratoryPractices—MarcelDeckkerSeries

9. ICHguidelines,ISO9000and14000guidelines
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BP701T.INSTRUMENTALMETHODSOFANALY SIS(Theory)
45Hours

Scope: This subject deals with the application of instrumental methods in qualitative and
quantitative analysis of drugs. This subject is designed to impart a fundamentalknowledge
on the principles and instrumentation of spectroscopic and chromatographic technique.
This also emphasizes on theoretical and practical knowledge on modern analytical
instruments that are used for drugtesting.

Objectives:Uponcompletionofthecoursethestudentshallbeableto

1. Understandtheinteractionofmatterwithelectromagneticradiationsandits
applications in drug analysis

2. Understandthe chromatographicseparationandanalysisofdrugs.

3. Performquantitative&qualitativeanalysisofdrugsusingvariousanalytical
instruments.

CourseContent:
UNIT-I 10Hours

UV Visiblespectroscopy

Electronictransitions, chromophores, auxochromes, spectral shifts, solvent effect on
absorption spectra, Beer and Lambert’s law, Derivation and deviations.

Instrumentation-Sourcesofradiation,wavelengthselectors,samplecells,detectors-
Photo tube, Photomultiplier tube, Photo voltaic cell, Silicon Photodiode.

Applications-Spectrophotometrictitrations,Singlecomponentandmulticomponent
analysis

Fluorimetry

Theory, Concepts of singlet, doublet and triplet electronic states, internal and external
conversions, factors affecting fluorescence, quenching, instrumentation and
applications

UNIT-II 10Hours

IRspectroscopy

Introduction, fundamentalmodesofvibrationsinpolyatomicmolecules,sample handling, factors
affecting vibrations

Instrumentation - Sources of radiation, wavelength selectors, detectors - Golaycell,
Bolometer, Thermocouple, Thermister,Pyroelectric detector and applications

FlamePhotometry-Principle,interferences,instrumentationandapplications
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Atomicabsorptionspectroscopy-Principle,interferences,instrumentationand applications
Nepheloturbidometry-Principle,instrumentationandapplications

UNIT-III 10Hours

Introductiontochromatography

Adsorptionandpartitioncolumnchromatography-Methodology,advantages, disadvantages
and applications.

Thinlayerchromatography-Introduction,Principle,Methodology,Rfvalues, advantages,
disadvantages and applications.

Paper chromatography-Introduction, methodology, development techniques,
advantages, disadvantages and applications

Electrophoresis— Introduction, factors affectingelectrophoreticmobility, Techniques
of paper, gel, capillaryelectrophoresis, applications
UNIT-IV 08Hours

Gas chromatography - Introduction, theory, instrumentation, derivatization,
temperatureprogramming, advantages, disadvantages and applications

High performance liquid chromatography (HPLC)-Introduction, theory,
instrumentation, advantages and applications.

UNIT-V 07Hours

lon exchange chromatography- Introduction, classification, ion exchange resins,
properties, mechanism of ion exchange process, factors affecting ion exchange,
methodologyand applications

Gelchromatography-Introduction, theory,instrumentation andapplications

Affinitychromatography-Introduction,theory, instrumentationandapplications
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BP705P.INSTRUMENTALMETHODSOFANALYSIS(Practical)
4Hours/Week

Determinationofabsorptionmaximaandeffectofsolventsonabsorptionmaxima of
organic compounds

Estimationofdextrosebycolorimetry
Estimationofsulfanilamidebycolorimetry
SimultaneousestimationofibuprofenandparacetamolbyUV spectroscopy
AssayofparacetamolbyUV-Spectrophotometry
Estimationofquininesulfatebyfluorimetry
Studyofquenchingoffluorescence
Determinationofsodiumbyflamephotometry

Determinationofpotassium byflame photometry
Determinationofchloridesandsulphatesbynepheloturbidometry
Separationofaminoacidsbypaperchromatography
Separationofsugarsbythinlayerchromatography
Separationofplantpigmentsbycolumnchromatography
Demonstrationexperimenton HPLC
DemonstrationexperimentonGasChromatography

RecommendedBooks(LatestEditions)

InstrumentalMethods ofChemical Analysis byB.K Sharma

OrganicspectroscopybyY.RSharma

TextbookofPharmaceutical AnalysisbyKennethA.Connors

Vogel’sTextbookofQuantitativeChemical AnalysisbyA.l.Vogel

PracticalPharmaceuticalChemistrybyA.H.BeckettandJ.B.Stenlake

OrganicChemistrybyl.L.Finar

OrganicspectroscopybyWilliamKemp

QuantitativeAnalysisofDrugsbyD.C.Garrett

QuantitativeAnalysisofDrugsinPharmaceuticalFormulationsbyP.D. Sethi

10. Spectrophotometricidentificationof OrganicCompoundsbySilverstein
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BP702T.INDUSTRIALPHARMACY II(Theory)

45Hours

Scope:Thiscourseisdesignedtoimpartfundamentalknowledgeonpharmaceutical product
development and translation from laboratoryto market

Objectives:Uponcompletionofthecourse,thestudentshallbeableto:
1. Knowtheprocessofpilotplantandscaleupofpharmaceuticaldosageforms
2. Understandtheprocessoftechnologytransferfromlabscaletocommercialbatch
3. KnowdifferentLawsandActsthatregulatepharmaceuticalindustry
4. Understandtheapprovalprocessandregulatoryrequirementsfordrugproducts

CourseContent:

UNIT-I 10Hours

Pilot plant scale up techniques: General considerations - including significance of
personnel requirements, space requirements, rawmaterials, Pilot plantscale up
considerations for solids, liquid orals, semi solids and relevant documentation, SUPAC
guidelines, Introduction to platform technology

UNIT-11 10Hours

Technologydevelopmentandtransfer: WHOguidelinesforTechnologyTransfer(TT):
Terminology, Technologytransferprotocol,Qualityriskmanagement, TransferfromR

& D to production (Process, packaging and cleaning), Granularity of TT Process (API,
excipients, finished products, packaging materials)Documentation, Premises and
equipments, qualification and validation, quality control, analytical method transfer,
Approved regulatory bodies and agencies, Commercialization - practical aspects and
problems (case studies), TT agencies in India - APCTD, NRDC, TIFAC, BCIL, TBSE /
SIDBI;TTrelateddocumentation-confidentiality agreement, licensing,MoUs, legalissues

UNIT-111 10Hours

Regulatory affairs: Introduction, Historical overview of Regulatory Affairs, Regulatory
authorities, Role of Regulatory affairs department, Responsibility of Regulatory Affairs
Professionals

Regulatory requirements for drug approval: Drug Development Teams, Non-Clinical
Drug Development, Pharmacology, Drug Metabolism and Toxicology, General
considerations of Investigational New Drug (IND) Application, Investigator’s Brochure
(1B) and New Drug Application (NDA), Clinical research / BE studies, Clinical Research
Protocols, Biostatistics in Pharmaceutical Product Development, Data Presentation for
FDA Submissions, Management of Clinical Studies.
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UNIT-1V 08Hours

Quality management systems: Quality management & Certifications: Concept of
Quality, TotalQuality Management,Quality byDesign(QbD),SixSigma concept,Out of
Specifications (OOS), Change control, Introduction to 1SO 9000 series of quality systems
standards, 1SO 14000, NABL, GLP

UNIT-V 07Hours

Indian Regulatory Requirements: Central Drug Standard Control Organization
(CDSCO) and State Licensing Authority: Organization, Responsibilities, Certificate of
Pharmaceutical Product (COPP), Regulatory requirements and approval procedures for
NewDrugs.

RecommendedBooks:(LatestEditions)

. RegulatoryAffairsfromWikipedia,thefreeencyclopediamodifiedon7"Aprilavailable
athttp,//en.wikipedia.org/wiki/Regulatory_Affairs.

InternationalRegulatoryAffairsUpdates,2005.availableat
http://www.iraup.com/about.php

DouglasJ PisanoandDavidS.Mantus. TextbookofFDARegulatoryAffairsAGuide for
Prescription Drugs, Medical Devices, and Biologics’ Second Edition.

RegulatoryAffairsbroughtbylearningplus,inc.availableat
http.//www.cgmp.com/ra.htm.
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BP703T.PHARMACYPRACTICE(Theory)
45Hours

Scope: In the changing scenario of pharmacypractice in India, for successful practice of
Hospital Pharmacy, the students are required to learn various skills like drug distribution,
drug information, and therapeutic drug monitoring for improved patient care. In
communitypharmacy, students will belearningvariousskills suchas dispensingof drugs,
responding to minor ailments by providing suitable safe medication, patient counsellingfor
improved patient care in the communityset up.

Objectives:Uponcompletionofthecourse,thestudentshallbeableto

knowvariousdrugdistributionmethodsinahospital
appreciatethepharmacystoresmanagementandinventorycontrol
monitordrugtherapyofpatientthroughmedicationchartreviewandclinical review
obtainmedicationhistoryinterviewandcounselthepatients
identifydrugrelatedproblems

detectandassessadversedrugreactions

interpretselected laboratoryresults (asmonitoringparametersintherapeutics)of
specific disease states

8. knowpharmaceuticalcareservices

9. dopatientcounselingincommunitypharmacy;

10. appreciatetheconceptofRationaldrugtherapy.

No gk~

Unitl: 10Hours

a) Hospitalandit’sorganization
Definition, Classification of hospital- Primary, Secondary and Tertiary hospitals,
Classification based on clinical and non- clinical basis, Organization Structure of a
Hospital, and Medical staffs involved in the hospital and their functions.

b) Hospitalpharmacyanditsorganization

Definition, functions of hospital pharmacy, Organization structure, Location, Layout
andstaffrequirements, and Responsibilities and functions ofhospital pharmacists.

¢) Adversedrugreaction
Classifications - Excessive pharmacological effects,secondarypharmacological effects,

idiosyncrasy, allergic drug reactions, genetically determined toxicity, toxicity following
sudden withdrawal of drugs, Drug interaction- beneficial
interactions,adverseinteractions,andpharmacokineticdruginteractions,Methodsfordetecti

ng
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drug interactions, spontaneous case reports and record linkage studies, and Adverse
drug reaction reporting and management.

d) CommunityPharmacy
Organization and structure of retail and wholesale drug store, types and design, Legal
requirements for establishment and maintenance of a drug store, Dispensing of
proprietaryproducts, maintenance of records of retail and wholesale drugstore.

Unitll: 10Hours

a) Drugdistributionsysteminahospital
Dispensing of drugs to inpatients, types of drug distribution systems, charging policy
andlabelling,Dispensingofdrugstoambulatorypatients,andDispensingof controlleddrugs.

b) Hospitalformulary
Definition, contents of hospital formulary, Differentiation of hospital formulary and
Drug list, preparation and revision, and addition and deletion of drug from hospital
formulary.

¢) Therapeuticdrugmonitoring
NeedforTherapeuticDrugMonitoring,Factorstobeconsideredduringthe
TherapeuticDrugMonitoring, and Indianscenario forTherapeuticDrug Monitoring.

d) Medicationadherence
Causesofmedicationnon-adherence,pharmacistroleinthemedicationadherence, and
monitoring of patient medication adherence.

e) Patientmedicationhistoryinterview
Needforthepatientmedicationhistoryinterview, medicationinterviewforms.

f) Communitypharmacymanagement
Financial, materials,staff,andinfrastructurerequirements.

Unitlll: 10Hours

a) Pharmacyandtherapeuticcommittee
Organization,functions,Policiesofthepharmacyandtherapeuticcommitteeinincluding
drugsintoformulary,inpatientand outpatientprescription, automatic stop order, and
emergencydrug list preparation.

b) Drug
informationservices
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DrugandPoisoninformationcentre,Sourcesofdruginformation,Computerised services,
and storage and retrieval of information.

C) Patient
counseling
Definitionofpatientcounseling;stepsinvolvedinpatientcounseling,andSpecial cases that
require the pharmacist

d) Educationandtrainingprograminthehospital
Role of pharmacist in the education and training program, Internal andexternaltraining
program, Services to the nursing homes/clinics, Code of ethics for community
pharmacy, and Role of pharmacist in the interdepartmental communication and
communityhealtheducation.

e) Prescribedmedicationorderandcommunicationskills
Prescribed medication order- interpretation and legal requirements, and
Communication skills- communication with prescribers and patients.

Unitlv 8Hours

a) Budget
preparationandimplementation

Budgetpreparationandimplementation

b) ClinicalPharmacy
Introduction to Clinical Pharmacy, Concept of clinical pharmacy, functions and
responsibilities of clinical pharmacist, Drug therapy monitoring - medication chart
review, clinical review, pharmacist intervention, Ward round participation, Medication
historyand Pharmaceutical care.

DosingpatternanddrugtherapybasedonPharmacokinetic&diseasepattern.

c) Overthecounter(OTC)sales
Introductionandsale  ofover thecounter,and Rationaluseof commonover the
countermedications.

UnitVv 7Hours

a) Drugstore managementandinventory control
Organisation of drug store, types of materials stocked and storage conditions, Purchase
and inventory control:principles, purchase procedure, purchase order, procurementand
stocking, Economic order quantity, Reorder quantity level, and Methods used for the
analysis of the drug expenditure

b) Investigationaluseofdrugs
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Description,principlesinvolved,classification,control,identification,roleofhospital
pharmacist,advisorycommittee.

c) InterpretationofClinicalLaboratoryTests
Bloodchemistry,hematology,andurinalysis

RecommendedBooks(LatestEdition):

1. MerchantS.H.andDr.J.S.Quadry.Atextbookofhospitalpharmacy,4thed.
Ahmadabad: B.S. Shah Prakakshan; 2001.

2. ParthasarathiG,KarinNyfort-Hansen,MilapCNahata.AtextbookofClinical
PharmacyPractice-essential concepts and skills, 1% ed.Chennai: Orient
Longman Private Limited; 2004.

3. WilliamE.Hassan.Hospitalpharmacy,5thed.Philadelphia:Lea&Febiger;
1986.

4. TipnisBajaj.HospitalPharmacy,1%ed.Maharashtra:CareerPublications;2008.

5. ScottLT.Basicskillsininterpretinglaboratorydata,4thed. AmericanSocietyof
Health System Pharmacists Inc; 2009.

6. ParmarN.S.HealthEducationandCommunityPharmacy,18thed.India:CBS
Publishers & Distributers; 2008.

Journals:

Therapeuticdrugmonitoring.ISSN:0163-4356
Journalofpharmacypractice.ISSN:0974-8326
Americanjournalofhealthsystempharmacy.ISSN:1535-2900(online)
Pharmacytimes(Monthlymagazine)

e
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BP704T:NOVELDRUGDELIVERYSYSTEMS(Theory)

45Hours

Scope:Thissubjectisdesignedtoimpartbasicknowledgeontheareaofnoveldrug
deliverysystems.

Objectives:Uponcompletionofthecoursestudentshallbeable

1. Tounderstandvariousapproachesfordevelopmentofnoveldrugdeliverysystems.
2. Tounderstandthecriteriaforselectionofdrugsandpolymersforthedevelopmentof Novel
drug deliverysystems, their formulation and evaluation

Coursecontent:

Unit-1 10Hours

Controlled drug delivery systems: Introduction, terminology/definitions and rationale,
advantages, disadvantages, selection of drug candidates.Approaches to design controlled
release formulations based on diffusion, dissolution and ion exchange principles.
Physicochemical and biological properties of drugs relevant to controlled release
formulations

Polymers: Introduction, classification, properties, advantages andapplicationofpolymers
in formulation of controlled release drug deliverysystems.

Unit-11 10Hours

Microencapsulation:  Definition, advantages and disadvantages, microspheres
/microcapsules,microparticles,methodsofmicroencapsulation,applications

Mucosal Drug Delivery system: Introduction, Principles ofbioadhesion/mucoadhesion,
concepts, advantages and disadvantages, transmucosal permeability and formulation
considerations of buccal deliverysystems

Implantable Drug Delivery Systems:Introduction, advantages and disadvantages,
concept of implantsand osmotic pump

Unit-111 10Hours

Transdermal Drug Delivery Systems: Introduction, Permeation through skin, factors
affecting permeation, permeation enhancers, basic components of TDDS, formulation
approaches

Gastroretentive drug delivery systems: Introduction, advantages, disadvantages,
approaches for GRDDS - Floating, high density systems, inflatable and gastroadhesive
systems and their applications

Nasopulmonary drug delivery system: Introduction to Nasal and Pulmonary routes of
drug delivery, Formulation of Inhalers (dry powder and metered dose), nasal sprays,
nebulizers

Unit-1V 08Hours
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Targeted drug Delivery: Concepts and approaches advantages and disadvantages,
introduction to liposomes, niosomes, nanoparticles, monoclonal antibodies and their
applications

Unit-V 07Hours

OcularDrugDeliverySystems: Introduction,intraocularbarriersandmethodsto overcome —
Preliminarystudy, ocular formulations and ocuserts

IntrauterineDrugDeliverySystems: Introduction,advantagesanddisadvantages, development of
intra uterine devices (IUDs) and applications

RecommendedBooks:(LatestEditions)

Y W. Chien, Novel Drug Delivery Systems, 2" edition, revised and
expanded,MarcelDekker, Inc., New York, 1992.

Robinson,J.R.,LeeV. H. L,ControlledDrugDeliverySystems,MarcelDekker,Inc., New
York, 1992.

EncyclopediaofControlledDelivery.EdithMathiowitz,PublishedbyWiley
IntersciencePublication,JohnWileyandSons,Inc,NewY ork.Chichester/\WWeinheim

N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors,New
Delhi, First edition 1997 (reprint in 2001).

S.P.VyasandR.K.Khar,ControlledDrugDelivery-conceptsandadvances, Vallabh
Prakashan, New Delhi, First edition 2002.

Journals
IndianJournalofPharmaceuticalSciences(IPA)
IndianDrugs(IDMA)
JournalofControlled Release(ElsevierSciences)
DrugDevelopmentandIndustrialPharmacy(Marcel&Decker)

International JournalofPharmaceutics(ElsevierSciences)
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BP801T.BIOSTATISITCSANDRESEARCHMETHODOLOGY (Theory)
45Hours

Scope: To understand the applications of Biostatics in Pharmacy. This subject deals with
descriptive statistics, Graphics, Correlation, Regression, logistic regression Probability
theory, Sampling technique, Parametric tests, Non Parametric tests, ANOVA, Introduction
to Design of Experiments, Phases of Clinical trials and Observational and Experimental
studies, SPSS, R and MINITAB statistical software’s, analyzing the statistical data using
Excel.

Objectives:Uponcompletionofthecoursethestudentshallbeableto
« KnowtheoperationofM.S.Excel, SPSS,RandMINITAB®, DoE(Designof
Experiment)
« Knowthevariousstatisticaltechniquestosolvestatisticalproblems
« Appreciatestatisticaltechniquesin solvingthe problems.

Coursecontent:

Unit-1 10Hours
Introduction: Statistics, Biostatistics, Frequencydistribution

Measures of central tendency: Mean, Median, Mode- Pharmaceutical examples
Measures of dispersion: Dispersion, Range, standard deviation, Pharmaceutical
problems

Correlation: Definition, KarlPearson’s coefficient ofcorrelation, Multiple correlation -
Pharmaceuticalsexamples

Unit-11 10Hours
Regression:Curvefittingbythemethodofleastsquares, fittingthelinesy=a+bxand x
=a+by,Multipleregression,standarderrorofregression—PharmaceuticalExamples
Probability: Definitionofprobability, Binomialdistribution,Normaldistribution,
Poisson’s distribution, properties - problems

Sample, Population, largesample, small sample, Null hypothesis, alternativehypothesis,
sampling,essenceofsampling,typesofsampling, Error-Itype,Error-lltype, Standard error
of mean (SEM)-Pharmaceutical examples
Parametrictest:t-test(Sample,PooledorUnpairedandPaired), ANOVA,(Oneway and
Two way), Least Significance difference

Unit-111 10Hours
NonParametrictests: WilcoxonRankSumTest,Mann-WhitneyUtest, Kruskal-Wallis test,
Friedman Test
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IntroductiontoResearch:Needforresearch,NeedfordesignofExperiments, Experiential
Design Technique, plagiarism
Graphs:Histogram,PieChart,CubicGraph,responsesurfaceplot,CounterPlotgraph
Designingthemethodology:SamplesizedeterminationandPowerofastudy,Report
writing and presentation of data, Protocol, Cohorts studies, Observational studies,
Experimental studies, Designing clinical trial, various phases.

Unit-1v 8Hours
BlockingandconfoundingsystemforTwo-levelfactorials

Regression modeling: Hypothesis testingin Simpleand Multiple regressionmodels
IntroductiontoPracticalcomponentsofindustrialandClinical TrialsProblems:
StatisticalAnalysisUsingExcel,SPSS,MINITAB®, DESIGNOFEXPERIMENTS,R -
Online Statistical Software’sto Industrial and Clinical trial approach

Unit-Vv 7Hours
DesignandAnalysisofexperiments:

FactorialDesign:Definition, 22, 22design. Advantage offactorial design
ResponseSurfacemethodology:Central compositedesign,Historicaldesign,
OptimizationTechniques

RecommendedBooks(Latestedition):

1. Pharmaceuticalstatistics-Practicalandclinicalapplications,SanfordBolton,
publisher Marcel Dekker Inc. NewYork.
2. Fundamentalof Statistics—Himalaya PublishingHouse- S.C.Guptha

3. DesignandAnalysisofExperiments—PHI LearningPrivateLimited,
Pannerselvam,
4. DesignandAnalysisofExperiments— WileyStudentsEdition,

Douglas and C. Montgomery

157

R.




BP802TSOCIALANDPREVENTIVEPHARMACY
Hours:45

Scope:

The purpose of this course is to introduce to students a number of health issues and their
challenges. This course also introduced a number of national health programmes. The
roles of the pharmacist in these contexts are also discussed.

Objectives:
Afterthesuccessfulcompletionofthiscourse,thestudentshallbeableto:

e Acquirehighconsciousness/realizationofcurrentissuesrelatedtohealthand
pharmaceutical problems within the countryand worldwide.
e Haveacriticalwayofthinkingbasedoncurrenthealthcaredevelopment.

e Evaluate alternative ways of solving problems related tohealth and
pharmaceuticalissues
Coursecontent:

Unitl: 10Hours
Concept of health and disease: Definition, concepts and evaluation of public health.
Understandingthe concept of prevention and control of disease, social causes of diseases
and social problems of the sick.

Social and health education: Food in relation to nutrition and health, Balanced diet,
Nutritional deficiencies, Vitamin deficiencies, Malnutrition and its prevention.

Sociology and health: Socio cultural factors related to health and disease, Impact of
urbanization on health and disease, Povertyand health

Hygieneandhealth:personalhygieneandhealthcare;avoidablehabits

Unitll: 10Hours
Preventive medicine: General principles of prevention and control of diseases such as
cholera, SARS, Ebola virus, influenza, acute respiratory infections, malaria, chicken
guinea, dengue, lymphatic filariasis, pneumonia, hypertension, diabetes mellitus, cancer,
drug addiction-drug substance abuse

Unitlll: 10Hours
National health programs, its objectives, functioning and outcomeof thefollowing:
HIV AND AIDS control programme, TB, Integrated disease surveillance program
(IDSP), National leprosy control programme, National mental health program, National
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programme for prevention and control of deafness, Universal immunization programme,
National programme for control of blindness, Pulse polio programme.

UnitlV: 08Hours
National health intervention programme for mother and child, National family welfare
programme, National tobacco control programme, National Malaria Prevention Program,
National programme for the health care for the elderly, Social health programme; role of
WHO in Indian national program

UnitV: 07Hours
Communityservices in rural, urban and school health: Functions of PHC, Improvementin
rural sanitation, national urban health mission, Health promotion and education in school.

RecommendedBooks(Latestedition):

1.

6.

Short Textbook of Preventive and Social Medicine, Prabhakara GN, 2" Edition,
2010, ISBN: 9789380704104, JAYPEE Publications

Textbook of Preventive and Social Medicine (Mahajan and Gupta), Edited by Roy
Rabindra Nath, Saha Indranil, 4"Edition, 2013, ISBN: 9789350901878, JAYPEE
Publications
ReviewofPreventiveandSocialMedicine(IncludingBiostatistics),JainVivek, 6"
Edition, 2014, ISBN: 9789351522331, JAYPEE Publications

Essentials of Community Medicine—A Practical Approach, Hiremath Lalita D,
Hiremath Dhananjaya A, 2" Edition, 2012, ISBN: 9789350250440, JAYPEE
Publications

Park Textbook of Preventive and Social Medicine, K Park, 21% Edition, 2011,ISBN-
14: 9788190128285, BANARSIDAS BHANOT PUBLISHERS.
CommunityPharmacyPractice,RameshAdepu,BSPpublishers,Hyderabad

RecommendedJournals:

1. ResearchinSocialandAdministrativePharmacy,Elsevier, Ireland
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BP8O3ET.PHARMAMARKETINGMANAGEMENT (Theory)

45Hours
Scope:
The pharmaceutical industry not only needs highly qualified researchers, chemists and,
technicalpeople,butalsorequiresskilledmanagerswhocantaketheindustry forward

bymanagingand taking the complex decisions which are imperative for the growth of the
industry. TheKnowledgeandKnow-howofmarketing ~ managementgroomthepeople  for
taking a challenging role in Sales and Product management.

Course Objective: The course aims to provide an understanding of marketing concepts
and techniques and their applications in the pharmaceutical industry.

Unitl 10Hours
Marketing:

Definition, general concepts and scope of marketing; Distinction between marketing &
selling; Marketing environment; Industry and competitive analysis; Analyzing consumer
buying behavior; industrial buying behavior.

Pharmaceuticalmarket:

Quantitative and qualitative aspects; size and composition of the market; demographic
descriptions and socio-psychological characteristics of the consumer; market
segmentation& targeting.Consumer profile; Motivation and prescribing habits of the
physician; patients' choice of physician and retail pharmacist.Analyzing the Market;Role
of market research.

Unitll 10Hours
Productdecision:
Classification,productlineandproductmixdecisions,productlifecycle,product portfolio

analysis; product positioning; New product decisions; Product branding, packaging and
labeling decisions, Product management in pharmaceutical industry.

Unitlll 10Hours
Promotion:

Methods,  determinants of  promotional mix, promotional budget; An
overviewofpersonalselling,advertising,directmail,journals,sampling,retailing, medical

exhibition, public relations, online promotional techniques for OTC Products.
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UnitlVv 10Hours
Pharmaceuticalmarketingchannels:

Designing channel, channel members, selecting the appropriate channel, conflict in
channels, physical distribution management: Strategic importance, tasks in physical
distributionmanagement.

Professionalsalesrepresentative(PSR):
DutiesofPSR,purposeofdetailing,selectionandtraining,supervising,normsfor
customercalls,motivating, evaluating, compensation and futureprospectsofthe PSR.

UnitVv 10Hours
Pricing:

Meaning, importance, objectives, determinants of price; pricing methods and strategies,
issuesinpricemanagementinpharmaceuticalindustry.AnoverviewofDPCO
(DrugPriceControl Order)and NPPA (NationalPharmaceutical PricingAuthority).

Emergingconceptsinmarketing:
Vertical &HorizontalMarketing; RuralMarketing; Consumerism; Industrial Marketing;
GlobalMarketing.

RecommendedBooks:(LatestEditions)

1. Philip Kotlerand Kevin LaneKeller: MarketingManagement, Prentice Hall of India,
NewDelhi

2. Walker,Boydand Larreche:MarketingStrategy-Planningand Implementation, Tata MC

GrawHill, New Delhi.

DhruvGrewalandMichaelLevy:Marketing, TataMCGrawHill

ArunKumarandNMenakshi:MarketingManagement, VikasPublishing, India

RajanSaxena:MarketingManagement; TataMCGraw-Hill(IndiaEdition)

. Ramaswamy,U.S&Nanakamari,S:MarketingManagemnt:GlobalPerspective,

IndianContext,Macmilan India, New Delhi.

7. Shanker,Ravi:ServiceMarketing, ExcellBooks,NewDelhi

8. SubbaRaoChanganti,PharmaceuticalMarketinginindia(GIFT—Excelseries)Excel
Publications.

oo sw

161




162




BP8O4ET:PHARMACEUTICALREGULATORYSCIENCE(Theory)

45Hours

Scope: This course is designed to impart the fundamental knowledge on the regulatory
requirements for approval of new drugs,and drugproductsinregulatedmarketsof India &
other countrieslikeUS, EU, Japan,Australia,UK etc.ltpreparesthestudents to learn in detail
on the regulatory requirements, documentation requirements, and
registrationproceduresfor marketingthe drugproducts.

Objectives:Uponcompletionofthesubjectstudentshallbeableto;
1. Knowabouttheprocessofdrugdiscoveryanddevelopment

2. Knowtheregulatoryauthoritiesandagenciesgoverningthemanufactureandsale
ofpharmaceuticals

3. Knowtheregulatoryapprovalprocessandtheirregistrationinindianand
internationalmarkets

Coursecontent:

Unitl 10Hours

NewDrugDiscoveryanddevelopment

Stages of drug discovery, Drug development process, pre-clinical studies, non-clinical
activities, clinical studies, Innovator and generics, Concept of generics, Generic drug
productdevelopment.

Unitll 10Hours

RegulatoryApproval Process

Approval processes and timelines involved inlnvestigational New Drug (IND), NewDrug
Application (NDA), Abbreviated New Drug Application (ANDA). Changes to an
approved NDA / ANDA.

Regulatoryauthoritiesandagencies

Overviewofregulatoryauthoritiesoflndia,UnitedStates, EuropeanUnion,Australia, Japan,
Canada (Organization structure and types of applications)

Unitlll 10Hours

Registrationoflndiandrugproductinoverseasmarket

Procedureforexportofpharmaceuticalproducts, Technicaldocumentation,DrugMaster
Files(DMF),CommonTechnicalDocument(CTD),electronicCommonTechnical
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Document(eCTD),ASEANCommonTechnicalDocument(ACTD)research.

Unitlv 08Hours

Clinical trials

Developing clinical trial protocols, Institutional Review Board / Independent Ethics
committee - formation and workingprocedures, Informed consent processand procedures,
GCP obligations of Investigators, sponsors & Monitors, Managing and Monitoringclinical
trials,Pharmacovigilance - safetymonitoringin clinical trials

UnitVv 07Hours

RegulatoryConcepts

Basic terminology, guidance, guidelines, regulations, Laws and Acts, Orange book,
Federal Register, Code of Federal Regulatory, Purple book

Recommendedbooks(Latestedition):

1.
2.

DrugRegulatoryAffairsbySachinltkar,Dr.N.S.Vyawahare,NiraliPrakashan.

The Pharmaceutical RegulatoryProcess, Second Edition Edited by Ira R. Berryand
Robert P. Martin, Drugs and the Pharmaceutical Sciences,VVol.185. Informa Health
carePublishers.

NewDrugApprovalProcess: AcceleratingGlobalRegistrationsByRichard A

Guarino, MD, 5" edition,Drugs and the Pharmaceutical Sciences,Vol.190.
Guidebookfordrugregulatorysubmissions/SandyWeinberg.ByJohnWiley&

Sons. Inc.

FDARegulatoryAffairs:aguideforprescriptiondrugs,medicaldevices,and

biologics /edited byDouglas J. Pisano, David Mantus.

Generic Drug Product Development, Solid Oral Dosage forms, Leon Shargel and
Isader Kaufer, Marcel Dekker series, Vol.143

Clinical Trials and Human Research: A Practical Guide to RegulatoryCompliance
By Fay A. Rozovskyand Rodney K. Adams
PrinciplesandPracticesofClinicalResearch,SecondEditionEditedby Johnl. Gallin

and Frederick P. Ognibene
Drugs:FromDiscoverytoApproval,SecondEditionByRickNg
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BP805T:PHARMACOVIGILANCE (Theory)
45 hours

Scope: This paper will provide an opportunity for the student to learn about development of
pharmacovigilance as a science, basic terminologies used inpharmacovigilance, globalscenarioof
Pharmacovigilance, train students on establishing pharmacovigilance programme in an
organization, various methods that can be used to generate safety data and signal detection. This
paper also develops the skills of classifyingdrugs, diseases and adverse drugreactions.

Objectives:

Atcompletionofthispaperitisexpectedthatstudentswillbeableto(know,do,and appreciate):

Whydrugsafetymonitoringisimportant?

Historyanddevelopmentof pharmacovigilance
Nationalandinternationalscenarioofpharmacovigilance
Dictionaries,codingand terminologiesusedinpharmacovigilance
Detectionofnewadversedrugreactionsandtheirassessment
Internationalstandardsforclassificationofdiseasesand drugs
Adversedrugreactionreportingsystemsandcommunicationinpharmacovigilance
Methods to generate safetydata duringpre clinical, clinical and post approval phases of
drugs’ life cycle

9. Drugsafetyevaluationinpaediatrics,geriatrics,pregnancyandlactation

10. PharmacovigilanceProgramofindia(PvPl)requirementforADRreportinginindia
11. ICHguidelinesforlCSR,PSUR,expeditedreporting,pharmacovigilanceplanning
12. CIOMSrequirementsforADRreporting

13. Writingcasenarrativesofadverseeventsandtheirquality.

Nk~ WNE

CourseContent

Unitl 10Hours
IntroductiontoPharmacovigilance

e HistoryanddevelopmentofPharmacovigilance

e ImportanceofsafetymonitoringofMedicine

e WHOinternationaldrugmonitoringprogramme

e PharmacovigilanceProgramofindia(PvPI)
Introductiontoadversedrugreactions

e Definitionsandclassificationof ADRS

e Detectionandreporting

e MethodsinCausalityassessment

e Severityandseriousnessassessment

e Predictabilityandpreventabilityassessment

e Managementofadversedrugreactions
Basicterminologiesusedinpharmacovigilance
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Unitll

Terminologiesofadversemedication relatedevents
Regulatoryterminologies
10 hours

Druganddiseaseclassification

Anatomical,therapeuticandchemicalclassificationof drugs
Internationalclassificationofdiseases

Dailydefineddoses

InternationalNonproprietaryNamesfor drugs

Drugdictionariesandcodinginpharmacovigilance

WHOadversereactionterminologies
MedDRAandStandardisedMedDRAqueries
WHOdrugdictionary
Eudravigilancemedicinal productdictionary

Informationresourcesinpharmacovigilance

Basicdruginformationresources
SpecialisedresourcesforADRS

Establishingpharmacovigilanceprogramme

UnitllI

Establishinginahospital
Establishment&operationofdrugsafetydepartmentinindustry
ContractResearchOrganisations(CROs)
Establishinganationalprogramme

10Hours

Vaccinesafetysurveillance

VaccinePharmacovigilance
Vaccination failure
Adverseevents followingimmunization

Pharmacovigilancemethods

Passivesurveillance—Spontaneous reports and caseseries
Stimulatedreporting
Active surveillance— Sentinelsites,drugeventmonitoringand registries

Comparativeobservationalstudies—Crosssectionalstudy,casecontrolstudyand
cohort study

Targeted clinicalinvestigations

Communication inpharmacovigilance

EffectivecommunicationinPharmacovigilance
CommunicationinDrugSafetyCrisismanagement

Communicatingwith RegulatoryAgencies, Business Partners, Healthcare facilities &
Media
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UnitlVv 8Hours

Safetydatageneration

e Preclinicalphase

e Clinicalphase

e Postapprovalphase(PMS)
ICHGuidelinesforPharmacovigilance

e OrganizationandobjectivesofICH

e Expeditedreporting

e Individualcasesafetyreports

e Periodicsafetyupdatereports

e Postapprovalexpeditedreporting

e Pharmacovigilanceplanning

e Goodclinicalpracticeinpharmacovigilancestudies

UnitVv 7hours
Pharmacogenomicsofadversedrugreactions

o GeneticsrelatedADRwithexamplefocusingPKparameters.
Drugsafetyevaluationinspecialpopulation

e Paediatrics

e Pregnancyandlactation

e Geriatrics

CIOMS
o CIOMSWorkingGroups
¢ CIOMSForm

CDSCO(India)andPharmacovigilance
e D&CActandScheduleY
o Differencesinindianandglobalpharmacovigilancerequirements

RecommendedBooks(Latestedition):

1. TextbookofPharmacovigilance:SKGupta,JaypeeBrothers,MedicalPublishers.

2. PracticalDrug Safety fromAtoZBYy BartonCobert,Pierre Biron,Jonesand
BartlettPublishers.

3. Mann's Pharmacovigilance:ElizabethB.Andrews,Nicholas,WileyPublishers.

4. Stephens'DetectionofNewAdverseDrugReactions:JohnTalbot,PatrickWalle,
WileyPublishers.

5. AnlintroductiontoPharmacovigilance:PatrickWaller,WileyPublishers.

6. Cobert's Manual of Drug Safety and Pharmacovigilance: Barton Cobert,Jones&
BartlettPublishers.

7. TextbookofPharmacoepidemiologeditedbyBrianL.Strom,StephenEKimmel,
SeanHennessy,WileyPublishers.

8. ATextbookofClinicalPharmacyPractice-EssentialConceptsandSkills:G.
Parthasarathi, Karin NyfortHansen,Milap C. Nahata

9. NationalFormularyof India

10. TextBookofMedicinebyYashpalMunjal




11. Text book of Pharmacovigilance: concept and practice by GP Mohanta and PK
Manna
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12.

13.
14.
15.
16.
17.

http://www.whoumc.org/DynPage.aspx?id=105825&mn1=7347&mn2=7259&mn
3=7297

http://www.ich.org/

http://www.cioms.ch/

http://cdsco.nic.in/

http://www.who.int/vaccine_safety/en/

http://www.ipc.gov.in/PvPI/pv_home.html
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http://www.whoumc.org/DynPage.aspx?id=105825&amp%3Bmn1=7347&amp%3Bmn2=7259&amp%3Bmn
http://www.ich.org/
http://www.cioms.ch/
http://cdsco.nic.in/
http://www.who.int/vaccine_safety/en/
http://www.ipc.gov.in/PvPI/pv_home.html

BPS8O6ET.QUALITYCONTROLANDSTANDARDIZATIONOFHERBALS
(Theory)

Scope: In this subject the student learns about the various methods and guidelines for
evaluation and standardization of herbs and herbal drugs. The subject also provides an
opportunity for the student to learn cGMP, GAP and GLP in traditional system of

medicines.

Objectives:Uponcompletionofthesubjectstudentshallbeableto;
1. knowWHOguidelinesforqualitycontrolofherbaldrugs
2. knowQualityassuranceinherbaldrugindustry

3. knowtheregulatoryapprovalprocessandtheirregistrationinindianand
internationalmarkets

4. appreciateEUandICHguidelinesforqualitycontrolofherbaldrugs

Unitl 10hours
Basictestsfordrugs—Pharmaceuticalsubstances,Medicinalplantsmaterialsanddosage forms

WHO guidelines for qualitycontrol of herbal drugs.
Evaluationofcommercialcrudedrugsintendedforuse

Unitll 10hours
QualityassuranceinherbaldrugindustryofcGMP,GAP,GMPandGLPin traditional system
of medicine.

WHOGuidelinesoncurrentgoodmanufacturingPractices(cGMP)forHerbalMedicines
WHO Guidelines on GACP for Medicinal Plants.

Unitlll 10hours
EUandICHguidelinesforqualitycontrolofherbaldrugs.
ResearchGuidelinesforEvaluatingtheSafetyandEfficacyofHerbalMedicines

UnitlVv 08hours
Stabilitytestingof herbal medicines.Application of various chromatographic techniques
in standardization of herbal products.
Preparationofdocumentsfornewdrugapplicationandexportregistration GMP
requirements and Drugs & Cosmetics Act provisions.
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UnitVv 07hours
Regulatoryrequirementsfor herbalmedicines.
WHOguidelinesonsafetymonitoringofherbalmedicinesinpharmacovigilancesystems Comparison of
various Herbal Pharmacopoeias.
Roleofchemicalandbiologicalmarkersinstandardizationofherbalproducts

RecommendedBooks:(LatestEditions

1. PharmacognosybyTreaseandEvans

2. PharmacognosybyKokate,PurohitandGokhale

3. Rangari,V.D., TextbookofPharmacognosyandPhytochemistryVol.l,Carrier
Pub.,2006.

4. Aggrawal,S.S.,HerbalDrugTechnology.UniversitiesPress,2002.

5. EMEA.Guidelines on Qualityof Herbal MedicinalProducts/TraditionalMedicinal
Products,

6. Mukherjee,P.W.QualityControlofHerbalDrugs: AnApproachtoEvaluationof
Botanicals. Business Horizons Publishers, New Delhi, India, 2002.

7. Shinde M.V., Dhalwal K., Potdar K., Mahadik K. Application of qualitycontrol
principlestoherbaldrugs.InternationalJournalofPhytomedicine1(2009);p.4-8.

8. WHO. QualityControl Methods for Medicinal Plant Materials, World Health
Organization,Geneva,1998. WHO.GuidelinesfortheAppropriateUseofHerbal
Medicines. WHO Regional Publications, WesternPacific Series No 3, WHO
Regional office for the Western Pacific, Manila, 1998.

9. WHO.ThelnternationalPharmacopeia,VVol.2:QualitySpecifications,3rdedn.
World Health Organization, Geneva, 1981.

10. WHO.QualityControlMethodsforMedicinalPlantMaterials.WorldHealth
Organization, Geneva, 1999.

11. WHO.WHOGIobalAtlasofTraditional, ComplementaryandAlternative
Medicine.2vol.set.VVol. 1contains textandVVol.2,maps.WorldHealth
Organization, Geneva, 2005.

12. WHO.GuidelinesonGoodAgriculturalandCollectionPractices(GACP)for
Medicinal Plants. World Health Organization, Geneva, 2004.
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BP8O7TET.COMPUTERAIDEDDRUGDESIGN(Theory)

45 Hours

Scope: This subject is designed to provide detailed knowledge of rational drug design

process and various techniques used in rational drugdesign process.
Objectives:Uponcompletionofthecourse,thestudentshallbeabletounderstand

e Designanddiscoveryofleadmolecules

e Theroleofdrugdesignindrugdiscoveryprocess

e TheconceptofQSARanddocking

e Variousstrategiestodevelopnewdruglikemolecules.

e Thedesignofnewdrugmoleculesusingmolecularmodelingsoftware

CourseContent:
UNIT-I

IntroductiontoDrugDiscoveryand Development
Stagesofdrugdiscoveryanddevelopment

LeaddiscoveryandAnalogBasedDrugDesign

Rational approaches to lead discovery based on traditional medicine,
Random screening, Non-random screening, serendipitous drug discovery,
lead discovery based on drug metabolism, lead discovery based
onclinicalobservation.

Analog Based Drug Design:Bioisosterism, Classification, Bioisosteric
replacement. Any three case studies

UNIT-11

QuantitativeStructureActivityRelationship(QSAR)

SAR versus QSAR, History and development of QSAR, Types of
physicochemical parameters, experimental and theoretical approaches for
the determination of physicochemical parameters such as Partition
coefficient, Hammet’s substituent constant and Tafts steric constant.
Hansch analysis, Free Wilson analysis, 3D-QSAR approaches like
COMFA and COMSIA.

UNIT-111

MolecularModelingandvirtualscreeningtechniques

10Hours

10Hours

10Hours

VirtualScreeningtechniques: Druglikenessscreening,Conceptofpharmacophorema

pping andpharmacophore based Screening,

Moleculardocking:Rigiddocking,flexibledocking,manualdocking, Docking
based screening.De novo drug design.
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UNIT-1V 08Hours
Informatics&Methodsindrugdesign

IntroductiontoBioinformatics,chemoinformatics. ADMEdatabases,
chemical, biochemical and pharmaceutical databases.

UNIT-V 07Hours
Molecular Modeling: Introduction to molecularmechanics and quantum
mechanics.Energy Minimization methods and Conformational Analysis,
global conformational minima determination.

RecommendedBooks(LatestEditions)

1. RobertGCK,ed., “DrugActionattheMolecularLevel”UniversityPrakPressBaltimore.

2. MartinY C.“QuantitativeDrugDesign”Dekker,New York.

3. DelgadoJN,RemersWAeds“Wilson&Gisvolds’sTextBookofOrganic Medicinal
&Pharmaceutical Chemistry” Lippincott, New York.

4. FoyeWO*“PrinciplesofMedicinalchemistry‘Lea&Febiger.

5. KorolkovasA,BurckhalterJH.“EssentialsofMedicinal Chemistry”Wiley
Interscience.

6. WolfME,ed“TheBasisofMedicinal Chemistry,Burger’sMedicinalChemistry” John
Wiley & Sons, New York.

7. Patrick Graham, L., An Introduction to Medicinal Chemistry, Oxford University
Press.

8. SmithHJ,WilliamsH,eds,“IntroductiontotheprinciplesofDrugDesign”
WrightBoston.

9. SilvermanR.B.“TheorganicChemistryofDrugDesignandDrugAction” Academic
Press New York.
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Scope:

BPSOSET:CELLANDMOLECULARBIOLOGY (Electivesubject)
45Hours

Cell biology is a branch of biology that studies cells — their physiological
properties, their structure, the organelles they contain, interactions with their
environment, their lifecycle, division, death and cell function.
Thisisdonebothonamicroscopicandmolecularlevel.

Cell biology research encompasses both the great diversity of single-celled
organisms like bacteria and protozoa,as well as themanyspecializedcells in multi-
cellular organismssuch as humans, plants, and sponges.

Objectives:Uponcompletionofthesubjectstudentshallbeableto;

Unitl
a)
b)
c)
d)
€)

Unitll
3)
b)
c)
d)
€)

Unitlll

a)
b)

Summarizecellandmolecularbiologyhistory.
Summarizecellularfunctioningandcomposition.
Describethechemicalfoundationsofcellbiology.
SummarizetheDNApropertiesofcellbiology.
Describeprotein structureandfunction.
Describecellularmembranestructureandfunction.
Describebasicmolecular geneticmechanisms.
SummarizetheCellCycle

Coursecontent:
10Hours
CellandMolecularBiology:Definitionstheoryandbasicsand Applications.

CellandMolecularBiology:HistoryandSummation.
Propertiesofcellsandcellmembrane.
ProkaryoticversusEukaryotic

CellularReproduction
ChemicalFoundations—anlIntroductionandReactions(Types)

10Hours
DNAandtheFlowofMolecularInformation
DNAFunctioning
DNAandRNA
TypesofRNA
TranscriptionandTranslation

10Hours
Proteins:Definedand AminoAcids
ProteinStructure
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c) RegularitiesinProteinPathways
d) CellularProcesses
e) PositiveControlandsignificanceofProtein Synthesis
unitlv 08Hours
a) ScienceofGenetics
b) Transgenics andGenomicAnalysis
c) CellCycleanalysis
d) MitosisandMeiosis
e) CellularActivitiesandCheckpoints

UnitVv 07Hours
a) CellSignals:Introduction
b) ReceptorsforCellSignals
c) SignalingPathways:Overview
d) Misregulationof SignalingPathways
e) Protein-Kinases:Functioning

RecommendedBooks(latestedition):

1. W.B.HugoandA.D.Russel: PharmaceuticalMicrobiology, BlackwellScientific
publications, Oxford London.

2. PrescottandDunn.,IndustrialMicrobiology,4"edition,CBSPublishers&
Distributors,Delhi.

3. Pelczar,ChanKreig,Microbiology, TataMcGrawHilledn.

4. MalcolmHarris,BalliereTindall and Cox:PharmaceuticalMicrobiology.

5. Rose:IndustrialMicrobiology.

6. Probisher,Hinsdilletal:FundamentalsofMicrobiology,9thed.Japan

7. CooperandGunn’s: TutorialPharmacy,CBSPublisherandDistribution.

8. Peppler:MicrobialTechnology.

9. Edward:FundamentalsofMicrobiology.

10. N.K.Jain:PharmaceuticalMicrobiology, VallabhPrakashan,Delhi

11. Bergeysmanualofsystematicbacteriology, WilliamsandWilkins-AWaverly
company

12. B.R. Glick and J.J. Pasternak: Molecular Biotechnology: Principles and
Applications of RecombinantDNA: ASM Press Washington D.C.

13. RAGoldshyet.al.,:Kubylmmunology.
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BPBOOET.COSMETICSCIENCE(Theory)
45Hours

UNITI 10Hours
Classificationofcosmeticand cosmeceuticalproducts

Definition of cosmetics as per Indian and EU regulations, Evolution of cosmeceuticals
from cosmetics, cosmetics as quasi and OTC drugs

Cosmeticexcipients:Surfactants, rheologymodifiers, humectants, emollients,
preservatives.Classification and application
Skin:Basicstructureandfunctionofskin.
Hair:Basicstructureofhair.Hairgrowthcycle.
OralCavity:Commonproblemassociatedwithteethandgums.

UNITII 10Hours
Principlesofformulationandbuildingblocksofskincareproducts:
Facewash,

Moisturizingcream, Cold Cream, Vanishing cream and their advantages and
disadvantages.Application of theseproducts in formulation of cosmecuticals.
Antiperspants & deodorants- Actives & mechanism of action.
PrinciplesofformulationandbuildingblocksofHaircareproducts:
Conditioningshampoo, Hairconditioner,anti-dandruffshampoo.

Hairoils.

Chemistryand formulation of Para-phylene diamine based hair dye.
Principles of formulation and buildingblocks of oral careproducts:
Toothpasteforbleedinggums,sensitiveteeth. Teethwhitening, Mouthwash.

UNITIH 10Hours
Sunprotection,ClassificationofSunscreensandSPF.

Roleofherbsincosmetics:

SkinCare: Aloeandturmeric Hair

care: Henna and amla.

Oralcare:Neemandclove

Analyticalcosmetics: BISspecificationandanalyticalmethodsforshampoo,skin- cream
and toothpaste.

UNITIV 08Hours.
Principles ofCosmetic Evaluation:Principles of sebumeter, corneometer.Measurement
of TEWL, Skin Color, Hair tensilestrength, Hair combingproperties

Soaps,andsyndetbars.Evolutionandskinbenfits.
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UNITV 07Hours
Oilyanddryskin,causesleadingtodryskin,skinmoisturisation.Basicunderstandingof the
terms Comedogenic, dermatitis.

Cosmetic problems associated withHair and scalp: Dandruff,Hair fall causes
Cosmeticproblemsassociatedwithskin:blemishes,wrinkles,acne,pricklyheatand
bodyodor.

Antiperspirants andDeodorants- Activesandmechanismof action

References
1) Harry’sCosmeticology, Wilkinson,Moore,SeventhEdition,George Godwin.

2) Cosmetics—Formulations,Manufacturing andQuality Control,P.P.Sharma,4"
Edition, Vandana Publications Pvt. Ltd., Delhi.
3) TextbookofcosmelicologybySanjuNanda&RoopK.Khar, TataPublishers.
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BP810ET.PHARMACOLOGICALSCREENINGMETHODS

45Hours

Scope:This subject is designed to impart the basic knowledge of preclinical studies
inexperimental animals includingdesign, conduct and interpretations ofresults.

Objectives
Uponcompletionofthecoursethestudentshallbeableto,

e Appreciatetheapplicationsofvariouscommonlyusedlaboratoryanimals.
e Appreciate anddemonstrate  thevariousscreeningmethodsusedinpreclinical

research

e Appreciateanddemonstratetheimportanceofbiostatisticsandresearchmethodology

¢ Designandexecutearesearchhypothesis independently

Unit-I 08Hours
LaboratoryAnimals:

Study ofCPCSEA andOECDguidelinesformaintenance,breeding and

conduct of experiments on laboratory animals, Common lab
animals:Descriptionandapplicationsofdifferentspeciesandstrains of

animals. Popular transgenic and mutant animals.

Techniques for collection of blood and common routes of drug
administration in laboratory animals, Techniques of blood
collectionandeuthanasia.

Unit-II 10Hours

Preclinicalscreeningmodels
a. Introduction: Dose selection, calculation and conversions,

preparation of drug solution/suspensions, grouping of animals and
importance of sham negative and positive controlgroups.Rationale
for selection of animal species and sex for thestudy.

b. Studyofscreeninganimalmodelsfor
Diuretics,nootropics,anti-Parkinson’s,antiasthmatics,

Preclinical screening models: for CNS activity- analgesic,

antipyretic,anti-inflammatory, generalanaesthetics,sedativeand

hypnotics, antipsychotic, antidepressant, antiepileptic,

antiparkinsonism, alzheimer’s disease
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Unit-111

Preclinical screening models: for ANS activity, sympathomimetics,
sympatholytics, parasympathomimetics, parasympatholytics, skeletal
muscle relaxants, drugs actingon eye, local anaethetics

Unit-1VvV

Preclinicalscreeningmodels:forCVSactivity-antinypertensives,
diuretics, antiarrhythmic, antidyslepidemic, anti aggregatory,
coagulants, and anticoagulants
Preclinicalscreeningmodelsforotherimportantdrugslikeantiulcer,
antidiabetic, anticancer and antiasthmatics.

ResearchmethodologyandBio-statistics
Selectionofresearchtopic,reviewofliterature,researchhypothesis and

studydesign
Pre-clinicaldataanalysisandinterpretationusingStudents‘t’test and
One-wayANOVA. Graphical representation of data

05Hours

RecommendedBooks(latestedition):

Fundamentals ofexperimental Pharmacology-byM.N.Ghosh
HandbookofExperimentalPharmacology-S.K.Kulakarni
CPCSEAguidelinesforlaboratoryanimalfacility.
DrugdiscoveryandEvaluationbyVogelH.G.
DrugScreeningMethodsbySureshKumarGuptaandS.K.Gupta

o gk owdE
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BP811ET.ADVANCEDINSTRUMENTATIONTECHNIQUES
45Hours

Scope: This subject deals with the application of instrumental methods in qualitative and
quantitative analysis of drugs. This subject is designed to impart advanced knowledge on
the principles and instrumentation of spectroscopic and chromatographic hyphenated
techniques. This also emphasizes on theoretical and practical knowledge on modern
analytical instruments that are used for drugtesting.

Objectives:Uponcompletionofthecoursethestudentshallbeableto
¢ understandtheadvancedinstrumentsusedanditsapplicationsindruganalysis
e understandthechromatographicseparation and analysisofdrugs.
e understandthe calibrationofvariousanalytical instruments
e knowanalysisofdrugsusingvariousanalyticalinstruments.

CourseContent:

UNIT-I 10Hours
NuclearMagneticResonancespectroscopy

Principles of H-NMR and C-NMR, chemical shift, factors affecting chemical

shift, coupling constant, Spin - spin coupling, relaxation, instrumentation and
applications

Mass Spectrometry- Principles, Fragmentation, lonization techniques -

Electron impact, chemical ionization, MALDI,FAB,Analyzers-Timeofflight

and Quadrupole, instrumentation, applications

UNIT-H 10Hours
Thermal Methods of Analysis: Principles, instrumentation and applicationsof
ThermogravimetricAnalysis (TGA), Differential Thermal Analysis (DTA),
Differential Scanning Calorimetry(DSC)
X-Ray Diffraction Methods: Origin of X-rays, basic aspects of crystals, X-

ray
Crystallography, rotating crystal technique, single crystal diffraction,powder
diffraction, structural elucidation and applications.

UNIT-1H 10Hours
Calibrationandvalidation-asper ICHandUSFDAguidelines

Calibration offollowinglInstruments

Electronicbalance,UV-Visiblespectrophotometer,IRspectrophotometer,
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Fluorimeter,FlamePhotometer, HPLCandGC

UNIT-IV

08Hours

Radioimmuneassay:Importance, various components, Principle,different
methods, Limitation and Applications of Radio immuno assay

Extractiontechniques:Generalprincipleandprocedureinvolvedinthesolid phase

extraction andliquid-liquid extraction

UNIT-V

07Hours

Hyphenatedtechniques-LC-MS/MS,GC-MS/MS,HPTLC-MS.

RecommendedBooks(LatestEditions)

1. InstrumentalMethodsofChemicalAnalysisbyB.KSharma

OrganicspectroscopybyY.RSharma

OrganicChemistrybyl.L.Finar
OrganicspectroscopybyWilliamKemp

© oo N Ok WN

TextbookofPharmaceutical AnalysisbyKennethA.Connors
Vogel’sTextbookofQuantitativeChemicalAnalysisbyA.l.VVogel
PracticalPharmaceuticalChemistrybyA.H.BeckettandJ.B.Stenlake

QuantitativeAnalysisofDrugsbyD.C.Garrett
QuantitativeAnalysisofDrugsinPharmaceuticalFormulationsbyP.D. Sethi

10.  SpectrophotometricidentificationofOrganicCompoundsbySilverstein
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BP812ET.DIETARYSUPPLEMENTSANDNUTRACEUTICALS

No. of hours :3 Tutorial:1 Creditpoint:4
Scope :

Thissubjectcoversfoundationaltopicthatareimportantforunderstandingtheneedand
requirements of dietarysupplements amongdifferent groups in the population.

Objective:

This module aims to provide an understandingof the concepts behind the theoretical
applicationsofdietarysupplements.Bytheendofthecourse,studentsshouldbeableto:

1. Understandtheneedofsupplementsbythedifferentgroupofpeopletomaintain
healthylife.
2. Understandtheoutcomeofdeficienciesindietarysupplements.
3. Appreciatethecomponentsindietarysupplementsandtheapplication.
4. Appreciatetheregulatoryandcommercialaspectsofdietarysupplementsincluding
healthclaims.
UNITI 07hours

a. Definitions of Functional foods, Nutraceuticals and Dietarysupplements. Classification
of Nutraceuticals, Health problems and diseases that can be prevented or cured by
Nutraceuticals i.e. weight control, diabetes, cancer, heart disease, stress, osteoarthritis,

hypertensionetc.

b. Public health nutrition, maternal and child nutrition, nutrition and ageing, nutrition

education in community.

c. Source, Name of marker compounds and their chemical nature, Medicinal uses and
health benefits of following used as nutraceuticals/functional foods: Spirulina,

Soyabean, Ginseng, Garlic, Broccoli, Gingko, Flaxseeds
UNITIH 15hours

Phytochemicalsasnutraceuticals:Occurrenceandcharacteristicfeatures(chemicalnature
medicinal benefits) of following

a) Carotenoids-a andp-Carotene,Lycopene, Xanthophylls, leutin

b) Sulfides:Diallylsulfides, Allyltrisulfide.

c) Polyphenolics:Reservetrol

d) Flavonoids-Rutin, Naringin, Quercitin, Anthocyanidins,catechins,Flavones

e) Prebiotics/Probiotics.:Fructooligosaccharides,Lactobacillum

f) Phytoestrogens:Isoflavones,daidzein,Geebustin, lignans

g) Tocopherols

h) Proteins,vitamins,minerals,cereal,vegetablesandbeveragesasfunctionalfoods:oats,
wheat bran, rice bran, sea foods, coffee, tea and the like.

UNITIII 07hours

a) Introduction to free radicals: Free radicals, reactive oxygen species, production of free
radicals in cells, damaging reactions of free radicals on lipids, proteins,Carbohydrates,

nucleic acids.



b) Dietaryfibresandcomplexcarbohydratesasfunctionalfoodingredients..
UNITIV 10hours

a) Freeradicals inDiabetesmellitus, Inflammation, Ischemicreperfusioninjury, Cancer,
Atherosclerosis, Free radicals in brain metabolism and pathology, kidneydamage,
muscledamage. Freeradicalsinvolvementinotherdisorders. Freeradicals theoryof
ageing.

b) Antioxidants: Endogenous antioxidants — enzymatic and nonenzymatic antioxidant
defence, Superoxide dismutase, catalase, Glutathione peroxidase,GlutathioneVitamin
C, Vitamin E, a-Lipoic acid, melatonin
Syntheticantioxidants:ButylatedhydroxyToluene,ButylatedhydroxyAnisole.

c) Functionalfoodsforchronicdiseaseprevention

UNITV 06hours

a) Effectofprocessing,storageandinteractionsofvariousenvironmentalfactorsonthe potential of
nutraceuticals.

b) Regulatory Aspects; FSSAI, FDA, FPO, MPO, AGMARK. HACCP and GMPs on
FoodSafety. Adulteration of foods.

c) PharmacopoeialSpecificationsfordietarysupplementsandnutraceuticals.

References:

1. DieteticsbySriLakshmi

2. Roleofdietary fibresandneutraceuticalsinpreventing diseasesby K.TAgustiand

P.Faizal:BSPunblication.

Advanced NutritionalTherapies byCooper. K.A.,(1996).

TheFoodPharmacybyJeanCarper,Simon&Schuster,UKLtd.,(1988).

5. Prescription for Nutritional Healing by James F.Balch and Phyllis A.Balch 2™

Edn.,Avery Publishing Group, NY (1997).

G.GibsonandC.williamsEditors2000FunctionalfoodsWoodheadPubl.Co.London.

Goldberg,l.FunctionalFoods.1994.ChapmanandHall,NewY ork.

8. Labuza, T.P. 2000 Functional Foods and Dietary Supplements: Safety, Good
Manufacturing Practice (GMPs) and Shelf Life Testing in Essentials of Functional
Foods M.K. Sachmidl and T.P. Labuza eds. Aspen Press.

9. HandbookofNutraceuticalsandFunctionalFoods, ThirdEdition(ModernNutrition)

10. Shils,ME,Olson,JA,Shike,M.1994ModernNutritioninHealthandDisease.Eighth
edition. Lea and Febiger

H~w

~No



SemesterVI11-ElectivecourseonPharmaceuticalProductDevelopment No

of Hours: 3 Tutorial:1 Creditpoints:4
Unit-1 10Hours
Introduction to pharmaceutical product development, objectives, regulations related to
preformulation, formulation development, stability assessment,

manufacturingandqualitycontrol testingof different types of dosage forms

Unit-11 10Hours
An advanced studyof Pharmaceutical Excipients in pharmaceutical product development
with a special reference to the following categories

I. Solventsandsolubilizers

ii. Cyclodextrinsandtheirapplications

iil. Non-ionicsurfactantsandtheirapplications

iv. Polyethyleneglycolsandsorbitols
V. Suspendingandemulsifyingagents
Vi. Semisolidexcipients
Unit-111 10Hours

An advanced studyof Pharmaceutical Excipients in pharmaceutical product development
with a special reference to the following categories

I. Tabletandcapsuleexcipients

ii. Directlycompressiblevehicles

iil. Coatmaterials

iv. Excipientsinparenteraland aerosolsproducts
V. ExcipientsforformulationofNDDS
Selectionandapplicationofexcipientsin pharmaceuticalformulationswithspecific

industrialapplications

Unit-1v 08Hours
Optimization techniquesin pharmaceutical product development.A study of various
optimization techniques for pharmaceutical product development with specific
examples.Optimization byfactorial designs and their applications.A studyof QbD and its
application in pharmaceutical product development.

Unit-Vv 07Hours
Selectionandquality controltesting ofpackaging materialsfor pharmaceuticalproduct
development-regulatoryconsiderations.
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RecommendedBooks(Latesteditions)

1. PharmaceuticalStatistics Practical andClinical Applications byStanford Bolton,
CharlesBon; Marcel Dekker Inc.

2. EncyclopediaofPharmaceuticalTechnology,editedbyJamesswarbrick, Third
Edition,InformaHealthcarepublishers.

3. PharmaceuticalDosageForms, Tablets,Volumell,editedbyHerbertA.Lieberman
andLeon Lachman; Marcel Dekker, Inc.

4. The Theoryand Practice of Industrial Pharmacy, Fourth Edition, edited byRoop
kKhar,SPVyas,FarhanJAhmad,GauravKJain;CBSPublishersandDistributors
Pvt.Ltd.2013.

5. Martin’sPhysicalPharmacyandPharmaceuticalSciences,FifthEdition,editedby

Patrick J. Sinko, BIPublications Pvt. Ltd.

6. TargetedandControlledDrugDelivery,NovelCarrierSystemsbyS.P.Vyasand
R.K.Khar,CBSPublishersandDistributorsPvt.Ltd,FirstEdition2012.

7. PharmaceuticalDosageFormsandDrugDeliverySystems,LoydV.AllenJr.,
Nicholas B.Popovich, Howard C. Ansel, 9th Ed. 40

8. Aulton’sPharmaceutics—TheDesignandManufactureofMedicines,MichaelE.
Aulton,3rdEd.

9. Remington-TheScienceandPracticeofPharmacy,20thEd.

10. PharmaceuticalDosageForms—TabletsVol1to3,A.Liberman,LeonLachman
andJoseph B. Schwartz

11. PharmaceuticalDosageForms—DisperseSystemsVol1lto3,H.A.Liberman,
Martin, M.R and Gilbert S. Banker.

12. PharmaceuticalDosageForms—ParenteralMedicationVVol1&2,KennethE.Avis
andH.A.Libermann.

13. AdvancedReviewArticlesrelatedtothetopics.
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	 Biphasicliquids:
	UNIT–IV 08Hours
	UNIV–V 07Hours
	1. Syrups
	3Hours/week
	4. Solutions
	5. Suspensions
	7. PowdersandGranules
	8. Suppositories
	8. Semisolids
	9. GarglesandMouthwashes
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	BP105T.COMMUNICATIONSKILLS(Theory)
	Objectives:
	Coursecontent:
	UNIT–II 07Hours
	UNIT–III 07Hours
	UNIT–IV 05Hours
	UNIT–V 04Hours
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	RecommendedBooks: (Latest Editions)
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	UNIT-III 10Hours (3)
	UNIT-IV 08Hours (2)
	UNIT-V 07Hours (3)
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	4Hrs/Week
	RecommendedBooks(LatestEditions) (2)
	SEMESTERV
	BP501T.MEDICINALCHEMISTRY–II(Theory)
	Study of the development ofthe following classes of drugs, Classification, mechanism of action, uses of drugs mentioned in the course, Structure activity relationship of selective class of drugs as specified in the course and synthesis of drugssupersc...
	Anti-neoplasticagents:
	UNIT–II 10Hours
	Diuretics:
	UNIT-III 10Hours
	UNIT-IV 08Hours
	UNIT–V 07Hours
	RecommendedBooks(LatestEditions)
	BP502T.IndustrialPharmacyI(Theory)
	UNIT-II 10Hours
	UNIT-III 08Hours
	UNIT-IV 10Hours
	UNIT-V 10Hours
	BP506P.IndustrialPharmacyI(Practical)
	4Hours/week
	BP503.T.PHARMACOLOGY-II(Theory)
	UNIT-II 10hours
	2. Pharmacologyofdrugsactingonurinarysystem
	UNIT-III 10hours
	UNIT-IV 08hours
	UNIT-V 07hours
	6. Bioassay
	BP507P.PHARMACOLOGY-II(Practical)
	RecommendedBooks(LatestEditions) (1)
	BP505T.PHARMACEUTICALJURISPRUDENCE (Theory)
	45Hours
	UNIT-II 10Hours (1)
	UNIT-III 10Hours (1)
	UNIT-IV 08Hours (1)
	UNIT-V 07Hours

	SEMESTERVI
	BP601T.MEDICINALCHEMISTRY–III(Theory)
	UNIT–II 10Hours
	UNIT–III 10Hours
	Urinarytractanti-infectiveagents
	Antiviralagents:
	UNIT–IV 08Hours
	SulphonamidesandSulfones
	UNIT–V 07Hours
	BP607P.MEDICINALCHEMISTRY-III(Practical)
	II Assayofdrugs
	4Hours/week
	RecommendedBooks(LatestEditions)
	BP602T.PHARMACOLOGY-III(Theory)
	2. PharmacologyofdrugsactingontheGastrointestinalTract
	UNIT-II 10hours
	UNIT-III 10hours
	UNIT-IV 08hours
	4. Immunopharmacology
	UNIT-V 07hours
	6. Chronopharmacology
	BP608P.PHARMACOLOGY-III(Practical)
	RecommendedBooks(LatestEditions) (1)
	BP609P.HERBALDRUGTECHNOLOGY(Practical)
	RecommendedBooks:(LatestEditions)
	BP604T.BIOPHARMACEUTICSANDPHARMACOKINETICS
	Course Content:
	UNIT-I 10
	Hours
	Introduction to
	Biopharmaceutics
	UNIT-II 10
	UNIT-III 10Hours
	UNIT-IV 08Hours
	UNIT-V 07Hours
	RecommendedBooks:(LatestEditions) (1)
	Scope:
	45Hours
	UnitI 10Hours
	UnitII 10Hours
	UnitIII 10Hours
	UnitIV 08Hours
	UnitV 07Hours
	RecommendedBooks(Latestedition):
	BP606TPHARMACEUTICALQUALITYASSURANCE (Theory)
	Coursecontent:
	UNIT-II 10Hours
	UNIT–III 10Hours (1)
	UNIT–IV 08Hours (1)
	UNIT–V 07Hours (1)
	RecommendedBooks:(LatestEdition)

	SEMESTERVII
	BP701T.INSTRUMENTALMETHODSOFANALYSIS(Theory)
	Fluorimetry
	UNIT–II 10Hours
	UNIT–III 10Hours
	UNIT–IV 08Hours
	UNIT–V 07Hours
	BP705P.INSTRUMENTALMETHODSOFANALYSIS(Practical)
	RecommendedBooks(LatestEditions)
	BP702T.INDUSTRIALPHARMACYII(Theory)
	CourseContent:
	UNIT-II 10Hours
	UNIT-III 10Hours
	UNIT-IV 08Hours
	UNIT-V 07Hours
	RecommendedBooks:(LatestEditions)
	BP703T.PHARMACYPRACTICE(Theory)
	UnitI: 10Hours
	b) Hospitalpharmacyanditsorganization
	c) Adversedrugreaction
	d) CommunityPharmacy
	UnitII: 10Hours
	b) Hospitalformulary
	c) Therapeuticdrugmonitoring
	d) Medicationadherence
	e) Patientmedicationhistoryinterview
	f) Communitypharmacymanagement
	UnitIII: 10Hours
	b) Drug
	c) Patient
	d) Educationandtrainingprograminthehospital
	e) Prescribedmedicationorderandcommunicationskills
	b) ClinicalPharmacy
	c) Overthecounter(OTC)sales
	UnitV 7Hours
	b) Investigationaluseofdrugs
	c) InterpretationofClinicalLaboratoryTests
	RecommendedBooks(LatestEdition):
	Journals:
	BP704T:NOVELDRUGDELIVERYSYSTEMS(Theory)
	Coursecontent:
	Unit-II 10Hours
	Unit-III 10Hours
	Unit-IV 08Hours
	Unit-V 07Hours
	RecommendedBooks:(LatestEditions) (1)
	Journals

	SEMESTERVIII
	BP801T.BIOSTATISITCSANDRESEARCHMETHODOLOGY(Theory)
	Coursecontent:
	Unit-II 10Hours
	Unit-III 10Hours
	Unit-IV 8Hours
	Unit-V 7Hours
	RecommendedBooks(Latestedition):
	Scope:
	Hours:45
	Objectives:
	Coursecontent: (1)
	UnitII: 10Hours
	UnitIII: 10Hours
	UnitIV: 08Hours
	UnitV: 07Hours
	RecommendedBooks(Latestedition): (1)
	RecommendedJournals:
	UnitI 10Hours
	Pharmaceuticalmarket:
	UnitII 10Hours
	UnitIII 10Hours
	UnitIV 10Hours
	Professionalsalesrepresentative(PSR):
	UnitV 10Hours
	Emergingconceptsinmarketing:
	RecommendedBooks:(LatestEditions)
	BP804ET:PHARMACEUTICALREGULATORYSCIENCE(Theory)
	UnitII 10Hours (1)
	Regulatoryauthoritiesandagencies
	UnitIII 10Hours (1)
	UnitIV 08Hours
	UnitV 07Hours
	Recommendedbooks(Latestedition):
	BP805T:PHARMACOVIGILANCE (Theory)
	CourseContent
	RecommendedBooks(Latestedition): (2)
	BP806ET.QUALITYCONTROLANDSTANDARDIZATIONOFHERBALS
	UnitI 10hours
	UnitII 10hours
	UnitIII 10hours
	UnitIV 08hours
	UnitV 07hours
	RecommendedBooks:(LatestEditions
	BP807ET.COMPUTERAIDEDDRUGDESIGN(Theory)
	LeaddiscoveryandAnalogBasedDrugDesign
	UNIT-II 10Hours
	UNIT-III 10Hours
	UNIT-IV 08Hours
	UNIT-V 07Hours
	RecommendedBooks(LatestEditions)
	Coursecontent: (2)
	UnitII 10Hours (2)
	UnitIII 10Hours (2)
	UnitIV 08Hours (1)
	UnitV 07Hours (1)
	RecommendedBooks(latestedition):
	45Hours
	UNITII 10Hours
	PrinciplesofformulationandbuildingblocksofHaircareproducts:
	UNITIII 10Hours
	Roleofherbsincosmetics:
	UNITIV 08Hours.
	UNITV 07Hours
	References
	BP810ET.PHARMACOLOGICALSCREENINGMETHODS
	Objectives
	RecommendedBooks(latestedition): (1)
	BP811ET.ADVANCEDINSTRUMENTATIONTECHNIQUES
	UNIT-II 10Hours (1)
	UNIT-III 10Hours (1)
	Calibration offollowingInstruments
	UNIT-IV 08Hours (1)
	UNIT-V 07Hours (1)
	RecommendedBooks(LatestEditions) (1)
	BP812ET.DIETARYSUPPLEMENTSANDNUTRACEUTICALS
	Objective:
	UNITI 07hours
	UNITII 15hours
	UNITIII 07hours
	UNITIV 10hours
	UNITV 06hours
	References:
	SemesterVIII–ElectivecourseonPharmaceuticalProductDevelopment No of Hours: 3 Tutorial:1 Creditpoints:4
	Unit-II 10Hours (1)
	Unit-III 10Hours (1)
	Unit-IV 08Hours
	Unit-V 07Hours
	RecommendedBooks(Latesteditions)



