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CHAPTER-I:REGULATIONS
ShortTitleandCommencement
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
theAcademic Year 2016-17. The regulations framed are subject to modifications from time to time
byPharmacyCouncil ofIndia.
Minimum qualificationforadmission
21 FirstyearB.Pharm:
Candidateshallhavepassed10+2examinationconductedbytherespectivestate/central
government authorities recognized as equivalent to 10+2 examination bythe
Association of Indian Universities (AlU) with English as one of thesubjects
andPhysics,Chemistry,Mathematics(P.C.M)andorBiology(P.C.B/P.C.M.B.)asoptionalsu
bjectsindividually.AnyotherqualificationapprovedbythePharmacyCouncilofindiaas
equivalenttoanyoftheaboveexaminations.
B.Pharmlateralentry(tothirdsemester):
A pass in D. Pharm. course from an institution approved by the Pharmacy Council
ofIndiaundersection 12 ofthePharmacyAct.
Durationoftheprogram
The course of study for B.Pharm shall extend over a period of eight semesters (four
academicyears) and six semesters (three academic years) for lateral entry students. The curricula
andsyllabi for the program shall be prescribed from time to time by Pharmacy Council of India,
NewDelhi.
Mediumofinstructionandexaminations
MediumofinstructionandexaminationshallbeinEnglish.
Workingdays in eachsemester
Each semester shall consist of not less than 100 working days. The odd semesters shall
beconducted from the month of June/July to November/December and the even semesters shall
beconductedfromDecember/JanuarytoMay/Junein everycalendar year.
Attendanceandprogress

A candidate is required to put in at least 80% attendance in individualcoursesconsidering

theoryand practical separately. The candidate shall complete the prescribed course satisfactorily

to beeligibleto appearfortherespectiveexaminations.
Program/Coursecreditstructure
As per the philosophy of Credit Based Semester System, certain quantum of academic work

viz.theoryclasses,tutorialhours,practicalclasses,etc.aremeasuredintermsofcredits.On

01



satisfactory completion of the courses, a candidate earns credits. The amount of credit
associatedwith a course is dependent upon the number of hours of instruction per week in that
course.Similarly, the credit associated with any of the other academic, co/extra-curricular activities
isdependentuponthequantumof workexpectedtobeputinforeachoftheseactivitiesperweek.
71 Creditassignment
711 TheoryandLaboratorycourses
Courses are broadly classified as Theory and Practical. Theory
coursesconsist of lecture (L) and /or tutorial (T) hours, and Practical (P)
coursesconsistofhoursspent inthelaboratory.Credits(C)foracourse
isdependent on the number of hours of instruction per week in that
course,and is obtained by using a multiplier of one (1) for lecture and
tutorialhours, and a multiplier of half (1/2) for practical (laboratory) hours.
Thus,for example, a theory course having three lectures and one tutorial
perweek throughout the semester carries a credit of 4. Similarly, a
practicalhaving four laboratory hours per week throughout semester
carries acreditof 2.
Minimumcreditrequirements
The minimum credit points required for award of a B. Pharm. degree is
208.ThesecreditsaredividedintoTheorycourses, Tutorials,Practical,PracticeSchoolandPr
oject over the duration of eight semesters. The credits are distributed semester-
wiseasshowninTablelX.Coursesgenerallyprogressinsequences,buildingcompetencies
and their positioning indicates certain academic maturity on the part ofthe learners.
Learners are expected to follow the semester-wise schedule of coursesgivenin
thesyllabus.
The lateral entry students shall get 52 credit points transferred from theirD.
Pharmprogram. Such students shall take up additional remedial courses of
‘CommunicationSkills’ (Theory and Practical) and ‘Computer Applications in Pharmacy’
(Theory andPractical) equivalent to 3 and 4 credit points respectively, a total of 7 credit
points toattain59creditpoints,the maximumoflandlisemesters.
Academicwork
A regular record of attendance both in Theory and Practical shall be maintained by the
teachingstaffofrespective courses.

Course ofstudy

The course of study for B. Pharm shall include Semester Wise Theory & Practical as given

inTable—ItoVIIl. Thenumberofhourstobedevotedtoeachtheory,tutorialandpracticalcourse
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inanysemester shallnot belessthanthatshowninTable—ItoVIII.

Table-l:Courseof studyfor semesterl
No.of Credit

hours points

Coursecode Name of thecourse

HumanAnatomyandPhysiologyl—
BP101T y y 9 4
Theory

BP102T PharmaceuticalAnalysisl-Theory
BP103T Pharmaceuticsl-Theory

PharmaceuticallnorganicChemistry—
BP104T
Theory

BP105T Communicationskills—Theory*
BP106RBT RemedialBiology/
BP106RMT RemedialMathematics—Theory*

HumanAnatomyandPhysiology—

BP107P
Practical

BP108P PharmaceuticalAnalysisl-Practical
BP109P Pharmaceuticsl—Practical

PharmaceuticallnorganicChemistry—
BP110P
Practical

BP111P Communicationskills—Practical* 2
BP112RBP RemedialBiology—Practical* 2

27/29%/30
#

Total 32/34%/36# 4

#Applicable ONLY for the students who have studied Mathematics / Physics / Chemistry
atHSCand appearing forRemedialBiology(RB)course.

$Applicable ONLY for the students who have studied Physics / Chemistry / Botany /

Zoologyat HSC andappearing forRemedialMathematics(RM)course.
*NonUniversityExamination(NUE)
Table-ll: Courseofstudyfor semesterll

Course No.of Credit
Name of thecourse Tutorial
Code hours points

BP201T HumanAnatomyandPhysiologyll-Theory 3 4




BP202T

PharmaceuticalOrganicChemistryl-Theory

BP203T

Biochemistry—Theory

BP204T

Pathophysiology—Theory

BP205T

ComputerApplications inPharmacy —Theory*

BP206T

Environmentalsciences—Theory*

BP207P

HumanAnatomyandPhysiologyll—Practical

BP208P

PharmaceuticalOrganicChemistryl—Practical

BP209P

Biochemistry— Practical

BP210P

ComputerApplicationsinPharmacy—Practical*

N B B B W W W W W

=1 N N N W WA AN

Total

w
N

N
©

*NonUniversityExamination(NUE)

Table-lll:Courseofstudyforsemesterlll

Course

code

Name of thecourse

No.of

hours

Tutorial

Credit

points

BP301T

PharmaceuticalOrganicChemistryll —Theory

3

BP302T

PhysicalPharmaceuticsl-Theory

BP303T

PharmaceuticalMicrobiology—Theory

BP304T

PharmaceuticalEngineering—Theory

BP305P

PharmaceuticalOrganicChemistryll —Practical

BP306P

PhysicalPharmaceuticsl-Practical

BP307P

PharmaceuticalMicrobiology—Practical

BP 308P

PharmaceuticalEngineering—Practical

Total

28

Table-lV:CourseofstudyforsemesterlV

Course

code

Name of thecourse

No.of

hours

Tutorial

Credit

points

BP401T

PharmaceuticalOrganicChemistrylll-Theory

3

4

BP402T

MedicinalChemistryl-Theory

BP403T

PhysicalPharmaceuticsll-Theory

BP404T

Pharmacologyl —Theory

BP405T

PharmacognosyandPhytochemistryl-Theory

BP406P

MedicinalChemistryl-Practical

04



BP407P

PhysicalPharmaceuticsll —Practical

BP408P

Pharmacologyl-Practical

BP409P

PharmacognosyandPhytochemistryl-Practical

Total 31

Table-V: CourseofstudyforsemesterV

Course

code

No.of

hours

Name of thecourse

Tutorial

Credit

points

BP501T

MedicinalChemistryll —Theory 3

BP502T

IndustrialPharmacyl-Theory

BP503T

Pharmacologyll-Theory

BP504T

PharmacognosyandPhytochemistryll-Theory

BP505T

PharmaceuticalJurisprudence —Theory

BP506P

IndustrialPharmacyl—Practical

BP507P

Pharmacologyll-Practical

BP508P

PharmacognosyandPhytochemistryll—

Practical

Total

Table-VI:Courseof studyfor semesterVi

Course

code

No.of

hours

Name of thecourse

Tutorial

BP60O1T

MedicinalChemistrylll-Theory 3

BP602T

Pharmacologylll =Theory 3

BP603T

HerbalDrug Technology—Theory

BP604T

BiopharmaceuticsandPharmacokinetics —

Theory

BP605T

PharmaceuticalBiotechnology —Theory

BP606T

QualityAssurance—Theory

BP607P

Medicinalchemistrylll —Practical

BP608P

Pharmacologylll-Practical

BP609P

HerbalDrugTechnology—Practical

Total
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Table-VIl:Courseofstudyforsemester VIl

Course

code

Name of thecourse

No.of

hours

Tutorial

Credit

points

BP701T

InstrumentalMethodsofAnalysis—Theory

3

BP702T

IndustrialPharmacyll-Theory

3

BP703T

PharmacyPractice—Theory

BP704T

NovelDrug DeliverySystem—Theory

BP705P

InstrumentalMethodsofAnalysis—Practical

BP706PS

Practice School*

Total

*NonUniversityExamination(NUE)

Table-Vlll:CourseofstudyforsemesterViIii

Course

code

Name of thecourse

No.of

hours

Tutorial

Credit

points

BP801T

BiostatisticsandResearchMethodology

3

4

BP802T

SocialandPreventivePharmacy

3

4

BP8O3ET

PharmaMarketingManagement

BP8O4ET

PharmaceuticalRegulatoryScience

BP8OSET

Pharmacovigilance

BP8OGET

QualityControlandStandardizationof

Herbals

BP8O7ET

ComputerAidedDrugDesign

BP80SET

CellandMolecularBiology

BP8O9ET

Cosmetic Science

BP810ET

ExperimentalPharmacology

BP811ET

AdvancedInstrumentationTechniques

BP812ET

DietarySupplementsandNutraceuticals

BP813PW

ProjectWork

Total
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Table-IX:Semesterwisecreditsdistribution

Semester CreditPoints

I 27/29%/30#

Il 29

1] 26

\Y, 28

\Y% 26

VI 26

VIl 24

Vil 22

Extracurricular/Cocurricularactivities 01*

Totalcreditpointsfortheprogram 209/211%/212#

* The credit points assigned for extracurricular and or co-curricular activities shall be
givenby the Principals of the colleges and the same shall be submitted to the University.

Thecriteriatoacquirethis creditpointshallbe definedbythecollegesfromtimetotime.

$Applicable ONLY for the students studied Physics / Chemistry / Botany / Zoology at

HSCandappearing forRemedialMathematicscourse.

#Applicable ONLY for the students studied Mathematics / Physics / Chemistry at HSC
andappearingforRemedialBiologycourse.

10 ProgramCommittee

1

TheB.Pharm.programshallhaveaProgram
CommitteeconstitutedbytheHeadoftheinstitutioninconsultationwith
theHeadsofthedepartments.
ThecompositionoftheProgram Committeeshallbeasfollows:
AseniorteachershallbetheChairperson;OneTeacherfrom
eachdepartmenthandlingB.Pharm courses; and four student representatives of the
program (one from eachacademic year),nominated bythe Headoftheinstitution
Dutiesof theProgramCommittee:

I Periodicallyreviewingthe progressoftheclasses.

li Discussing the problems concerning curriculum, syllabus and the

conductofclasses.

Discussingwiththecourseteachersonthenatureandscopeofassessmentfort

beginningofrespectivesemesters.






CommunicatingitsrecommendationtotheHeadoftheinstitutiononacademic
matters.
TheProgramCommitteeshallmeetatleastthriceinasemesterpreferably at the
end of each Sessional exam (Internal Assessment) andbeforetheend

semesterexam.

1 Examinations/Assessments
Theschemeforinternalassessmentandendsemester examinationsisgiven inTable—X.
1.1 Endsemesterexaminations

TheEndSemesterExaminationsforeachtheoryandpracticalcoursethroughsemesters | to

VIII shall be conducted by the university except for the subjects withasterix symbol (*)

in table |1 and Il for which examinations shall be conducted by
thesubjectexpertsatcollegelevelandthemarks/gradesshallbesubmittedtotheuniversity.
Tables-X: Schemes for internal assessments and end semester examinations

semesterwise

Semester |

EndSemester
Internal Assessment
Course Exams TotalM
Name of
code Continuo| SessionalExams arks
thecours Marks | Duration
usMode Marks | Duration

e

HumanAn
atomy

BP101T
andPhysiolo

gyl-
Theory
Pharmaceutica

BP102T IAnalysis |-
Theory

Pharmaceutics
BP103T
I-Theory

Pharmaceutica
|

InorganicChe

BP104T

mistry—
Theory







nskills —

Theory*

BP106R
BTBP10
6R
MT

RemedialBiolo
gy/Mathematic
S_

Theory*

BP107P

HumanAnato
my
andPhysiolo
agy—-
Practical

BP108P

Pharmaceutica
IAnalysis |-

Practical

BP109P

Pharmaceutics

I-Practical

BP110P

Pharmaceutica
I
InorganicChe
mistry—

Practical

BP111P

Communicatio
nskills—
Practical*

Remedial
Biology—

Practical*

2 Hrs

10

15

2 Hrs

25

Total

70/75%80*

115/125°11
30*

23/24°126™Hr

S

185/20
0%/210*

490/525%/
540"

31.5/33%
35%Hrs

675/725%]
750"

#Applicable ONLY for the students studied Mathematics / Physics / Chemistry at HSC

andappearingforRemedialBiology(RB)course.

$Applicable ONLY for the students studied Physics / Chemistry / Botany / Zoology at HSC
andappearingforRemedialMathematics (RM)course.

*NonUniversityExamination(NUE)







Semesterll

EndSemester
Internal Assessment
Course Exams
Name of
code Continuo| SessionalExams
thecours Marks | Duration
us Mode| Marks |Duration

e

HumanAnato
m

BP201T y

andPhysiology
-

Theory
Pharmaceutical

OrganicChemis

tryl—
Theory

BP202T

Biochemistry—
BP203T
Theory

Pathophysiolo
BP204T Py 9
y— Theory

ComputerAppli

cations
BP205T
inPharmacy—

Theory*

Environmentals
BP206T ciences—
Theory*

HumanAnato
my
BP207P
andPhysiology
-

Practical
Pharmaceutical

OrganicChemis

tryl—
Practical

BP208P

Biochemistry—

BP209P







BP210P

ComputerAppli
cations
inPharmacy—

Practical*

Total

80

125 20 Hrs

205

*Thesubjectexpertsatcollege levelshall conductexaminations

Semesterlll

Course

code

Internal Assessment

EndSemester

Exams

Name of
thecours

e

Continuo | SessionalExams

us
Mode

Marks | Duration

Marks |Duration

BP301T

Pharmaceutic
al
OrganicChem
istryll—
Theory

BP302T

PhysicalPhar
maceuticsl—

Theory

BP303T

Pharmaceutic

alMicrobiology

Theory

BP304T

Pharmaceutic
alEngineering

Theory

BP305P

Pharmaceutic
al
OrganicChem
istryll—

Practical

BP306P

PhysicalPhar

maceutics







Practical

Pharmaceutic

alMicrobiolo
BP307P 9

Practical

Pharmaceutic

alEngineerin
BP308P 9 9

Practical
Total

SemesterlV

EndSemester
Internal Assessment
Course Exams
Name of
code Continuou| SessionalExams
thecours Marks | Duration
s Mode | Marks | Duration

e

Pharmaceutic
al
BP401T _
OrganicChem
istrylll—

Theory
MedicinalC

BP402T | hemistryl—
Theory

PhysicalPhar

maceuticsll —
BP403T
Theory

Pharmacology
BP404T
I-Theory

Pharmacogno

BP405T
syl-Theory

MedicinalC
BP406P | hemistryl—







PhysicalPhar

maceuticsll —
BP407P
Practical

Pharmacology
BP408P
I-Practical

Pharmacogno
BP409P
syl—Practica

Total

Semester V

EndSemester
Internal Assessment
Course Exams
Name of
code Continuou| SessionalExams
thecours Marks | Duration
s Mode Marks |Duration

e
MedicinalC
BP501T | hemistryll—
Theory

Industrial
BP502T | Pharmacy |-
Theory

Pharmacology
BP503T
Il =Theory

Pharmacognos

BP504T
yll-Theory

Pharmaceutica

|Jurisprudence
BP505T

Theory

IndustrialP
BP506P | harmacyl—

Practical

Pharmacology
BP507P
[I-Practical

BP508P |Pharmacognos







yll-Practical
Total

SemesterVI

EndSemester
Internal Assessment
Exams

Course _ ;
Name of Continuo| SessionalExams
code

thecours us Marks |Duration
Marks |Duration

e Mode
MedicinalChe
BP601T mistrylll— 10
Theory

Pharmacology
BP602T
lI-Theory
Herbal
BP603T | DrugTechnol
ogy—

Theory
Biopharmaceut

ics
BP604T
andPharmacok

inet

ics —Theory
Pharmaceutica

IBiotechnology
BP605T

— Theory

QualityAs
BP606T | surance—
Theory

Medicinalc
BP607P | hemistrylll—

Practical

Pharmacology
BP608P
Il —Practical

HerbalDrug
BPG09P

Technoloav—







Practical

Total

SemesterVlIl

EndSemester
Internal Assessment
Exams
Name of

Continuou| SessionalExams .
thecours i Marks | Duration
s Mode | Marks | Duration

e

Instrumental
Methods

ofAnalysis

BP701T

— Theory

IndustrialP
BP702T | harmacy-
Theory

PharmacyPr
BP703T actice—
Theory

NovelDrugD

eliverySyste

BP704T
m —

Theory

Instrumental
Methods

ofAnalysis

BP705P

—Practical

Practice
School*

Total

BP706 PS

SemesterVIll

EndSemester
InternalAssessment
Name of Exams

thecours | Continuo| SessionalExams Marks |Duration

e







us Mode

Duration

BP801T

Biostatistics
andResearc
hMethodolo

gy
— Theory

BP802T

Social
andPreve
ntivePhar
macy

—Theory

BP80O3ET

Pharmaceuti
calMarketin
g_
Theory

BP8O4ET

Pharmaceuti
calRegulator
yScience —

Theory

BP8OSET

Pharmacovi
gilance —

Theory

BP8OGET

QualityContr

ol
andStandar
dization
ofHerbals—

Theory

BP8O7ET

Computer
Aided
DrugDesig
n—

Theory

BP80OBET

Celland

Molecular

Biology—







Theory

Cosmetic
BP80O9ET Science-
Theory

Experimenta
IPharmacolo
BP810ET gy—

Theory

Advancedin
strumentatio
BP811ET | nTechnique
s
— Theory
BP812PW | ProjectWork - - -
Total 40 60 4 Hrs

Internal assessment:Continuousmode

ThemarksallocatedforContinuousmodeofinternalAssessmentshallbeawardedaspe

rtheschemegivenbelow.

Table-XI: Schemeforawardinginternalassessment:Continuousmode

Theory

Criteria MaximumMarks

Attendance(ReferTable—XIl) 4 2

Academicactivities(Averageofany3activitiese.g.quiz,

assignment, openbook 1.5
test,fieldwork,groupdiscussionand

seminar)
Student—Teacherinteraction

Total

Practical
Attendance(ReferTable-XIl)
BasedonPracticalRecords,Regular vivavoce, etc.
Total







Table-Xll:Guidelinesfor theallotmentofmarksforattendance

Percentageof
Practical
Attendance
95- 100
90- 94
85— 89
80- 84
Lessthan80

SessionalExams

Two Sessional exams shall be conducted for each theory / practical
courseas per the schedule fixed by the college(s). The scheme of question
paperfortheoryandpracticalSessionalexaminationsisgivenbelow.Theaverag
e marks of twoSessional exams shall be computed for
internalassessmentaspertherequirementsgivenin tables—X.

Sessional exam shall be conducted for 30 marks for theory and shall
becomputed for 15 marks. Similarly Sessional exam for practical shall

beconductedfor4d0marksand shall be computedfor10marks.

QuestionpaperpatternfortheorySessionalexaminationsForsubjectshav

ing Universityexamination

I.MultipleChoiceQuestions 10x1 =10
(MCQs)OR O
R
ObjectiveTypeQuestions (5x2) 05 x2=10
(Answerallthequestions)
I. LongAnswers (Answerloutof2) 1 x10=10
II. ShortAnswers (Answer2outof3) =

30marks

ForsubjectshavingNonUniversityExamination

I. Long Answers (Answer = 1x10=10
1outof2)

Il. ShortAnswers(Answerdo = 4 x5= 20
utof6)




Question paper pattern for practical
sessionalexaminations

I.Synopsis

[l.Experiments

I11.Vivavoce

Promotionandawardofgrades

A student shall be declared PASS and eligible for getting grade in a course of
B.Pharm.Program if he/she secures at least 50% marks in that particular course including
internalassessment. For example, to be declared as PASS and to get grade, the student
has tosecureaminimumof50marksforthetotalof100includingcontinuousmodeofassessment

and end semester theory examination and has to secure a minimum of

25marksforthetotal50includinginternalassessmentandendsemesterpracticalexamination.

Carryforwardofmarks

In case a student fails to secure the minimum 50% in any Theory or Practical course
asspecified in 12,then he/she shall reappear for the end semester examination of that
course.However his/her marks of the Internal Assessmentshall be carried over and he/she
shallbeentitledforgrade obtained byhim/heron passing.
Improvementofinternalassessment

A student shall have the opportunity to improve his/her performance only once in
theSessional exam component of the internal assessment. The re-conduct of the
Sessionalexamshallbecompletedbeforethecommencementofnextendsemestertheoryexamin
ations.

Re-examinationofendsemesterexaminations

Reexamination of end semester examination shall be conducted as per the schedule
givenintableXIlll.The exactdates ofexaminationsshallbenotifiedfromtimetotime.




Table-Xlll:Tentativescheduleofendsemesterexaminations

Semester ForRegularCandidates ForFailedCandidates

I,LIL,Vand VI November/December May/June

ILIV,ViandVIlI May/June

November/December

Questionpaper patternforendsemestertheoryexaminations

For75markspaper

I. Multiple Choice
Questions(MCQs)OR
ObjectiveTypeQuestions (10x2)

20x1 =20
OR
10x2 =20

(Answerallthequestions)

[l.LongAnswers (Answer 2outof3)

2x10=20

[ll.ShortAnswers(Answer 7outof9)

7x5 =35

For50markspaper

I.LongAnswers(Answer 2outof 3)

2x10=20

II. ShortAnswers (Answer 6outof8)

6x5 =30

For35markspaper

I.LongAnswers(Answer 1outof 2)

[I. ShortAnswers (Answer 50outof7)

Total

Questionpaperpatternforendsemester practicalexaminations

|.Synopsis

II.LExperiments
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I1l.Vivavoce

35marks
AcademicProgression:
No student shall be admitted to any examination unless he/she fulfills the norms given in
6.Academicprogressionrules are applicable asfollows:
A student shall be eligible to carry forward all the courses of I, Il and Ill semesters till the
IVsemester examinations. However, he/she shall not be eligible to attend the courses ofV
semesteruntilallthecoursesofland llsemestersaresuccessfullycompleted.
A student shall be eligible to carry forward all the courses of Ill, IV and V semesters till the
Visemester examinations. However, he/she shall not be eligible to attend the courses of VIl
semesteruntilalithecoursesofl, ll,lllandlVsemesters aresuccessfullycompleted.
A student shall be eligible to carry forward all the courses of V, VI and VIl semesters till the
Vlllsemesterexaminations.However,he/sheshallnotbeeligibletogetthecoursecompletioncertificateunti
lallthecoursesof LILIIILIV,VandVIsemestersaresuccessfullycompleted.
Astudentshallbeeligibletogethis/herCGPAuponsuccessfulcompletionofthecoursesofltoVilisemesters
within the stipulatedtimeperiodasperthenormsspecifiedin 26.
A lateral entry student shall be eligible to carry forward all the courses of lll, IV and V semesters
tilthe VI semester examinations. However, he/she shall not be eligible to attend the courses of
Vllsemesteruntilall thecourses ofllland IVsemestersaresuccessfullycompleted.

A lateral entry student shall be eligible to carry forward all the courses of V, VI and VIl semesters

tilthe VIII semester examinations. However, he/she shall not be eligible to get the course

completioncertificateuntilallthecoursesoflil,IV,VandVIsemestersaresuccessfullycompleted.

A lateral entry student shall be eligible to get his’/her CGPA upon successful completion of
thecoursesofllltoVIlisemesterswithinthestipulatedtimeperiodasperthenormsspecifiedin26.

Any student who has given more than 4 chances for successful completion of | / Il
semestercourses and more than 3 chances for successful completion of Il / IV semester courses
shall bepermitted to attend V / VII semester classes ONLY during the subsequent academic year
as thecase maybe. Insimplertermsthereshall NOTbeanyODDBATCHfor anysemester.

Note: Grade AB should be considered as failed and treated as one head for deciding
academicprogression.Suchrulesarealsoapplicableforthosestudentswhofailtoregisterforexamination(
s)ofanycourseinanysemester.

Gradingofperformances

17.1 Lettergradesandgradepointsallocations:

Basedontheperformances,eachstudentshallbeawardedafinallettergradeatthe
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gradepoints aregiven in Table—XII.

endof the semester for each course. The letter grades and their corresponding

Table — XII: Letter grades and grade points equivalent to Percentage of

marksand performances

Percentageof
MarksObtained

LetterGrade

GradePoint

Performance

90.00-100

Outstanding

80.00-89.99

Excellent

70.00-79.99

Good

60.00-69.99

Fair

50.00-59.99

Average

Lessthan50

Fail

Absent

AB

Fail

A learnerwho remainsabsent forany end semesterexamination shall beassignedletter
grade of A Band a corresponding grade point of zero. He/she should reappear
forthesaidevaluation/examination in due course.
TheSemestergradepointaverage(SGPA)
The performance of a student in a semester is indicated by a number called ‘Semester Grade

PointAverage’ (SGPA). The SGPA is the weighted average of the grade pointsobtained in all

thecoursesbythestudentduringthesemester.Forexample,ifastudenttakesfivecourses(Theory/Practica
C3,C4and C5 and the
student’sgradepointsinthesecoursesareG1,G2,G3,G4andG5,respectively,andthenstudents’SGPAis

1) in a semester with credits C1, C2,

equalto:

C1Gi+ C.Go+ C;3Gs+ CyGy+CsGs

C1+C,+C;3+C,4+Cs
The SGPA is calculated to two decimal points. It should be noted that, the SGPA for any
semestershall take into consideration the F and ABS grade awarded in that semester. For example

if alearner hasa ForABSgrade in course4,the SGPA shall then becomputed as:

C1G+ C,Go+ C3G;+C,* ZERO+C;5Gs
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C.+ C,+C;+C,+C;
CumulativeGradePointAverage(CGPA)
The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points and
isindicated in final grade report card/final transcript showing the grades of all VIII semesters and
theircourses. The CGPA shall reflect the failed status in case of F grade(s), till the course(s)
is/arepassed.Whenthecourse(s)is/arepassedbyobtainingapassgradeonsubsequentexamination(s)th

eCGPAshallonlyreflectthenewgradeandnotthefailgradesearnedearlier. TheCGPA iscalculatedas:

C1S4+C,S,+C3S;3+C,S,+C5S5+CSe+C,S,+CsSg

C1+C,+C; +C,4+C5+Ce+C,+C5

whereC,4,C, Cs, . isthetotalnumberofcreditsforsemesterl, Il 111,....andS,S,,S3, . isthe
SGPAofsemesterl, 11,11,

Declarationofclass

Theclass shallbeawardedonthebasisof CGPAasfollows:

FirstClasswithDistinction = CGPAO0f.7.50 and

aboveFirstClass = CGPAO0f6.00to7.49

SecondClass = CGPA0f5.00t05.99

Projectwork

All the students shall undertake a project under the supervision of a teacher and submit a
report.The area of the project shall directly relate any one of the elective subject opted by the

student insemester VIII. The project shall be carried out in group not exceeding 5 in number. The

projectreportshall besubmittedin triplicate(typed& bound copynotlessthan25pages).

The internal and external examiner appointed bytheUniversity shall evaluate the project at thetime
of the Practical examinations of other semester(s). Students shall be evaluated in groups forfour
hours (i.e., about half an hour for a group of five students).The projects shall be evaluated asperthe
criteriagivenbelow.
EvaluationofDissertationBook:

Objective(s)of theworkdone 15Marks

Methodologyadopted 20Marks

ResultsandDiscussions 20Marks

ConclusionsandOutcomes 20Marks

75Marks




EvaluationofPresentation:
Presentationofwork 25Marks
Communicationskills 20Marks

Questionandanswerskills 30Marks
Total 75Marks

Explanation: The 75 marks assigned to the dissertation book shall be same for all the students in
agroup.However,the75marksassignedforpresentationshallbeawardedbasedontheperformanceofindi
vidual studentsinthegiven criteria.

Industrialtraining(Desirable)

Every candidate shall be required to work for at least 150 hours spread over four weeks in
aPharmaceuticallndustry/Hospital. It includes Production unit, Quality Control department,
QualityAssurance department, Analytical laboratory, Chemical manufacturing unit, Pharmaceutical
R&D,Hospital (Clinical Pharmacy), Clinical Research Organization, Community Pharmacy, etc.
After theSemester — VI and before the commencement of Semester — VII, and shall submit
satisfactoryreportofsuchworkandcertificatedulysignedbytheauthorityoftrainingorganizationtothehead
oftheinstitute.

PracticeSchool

In the VII semester, every candidate shall undergo practice school for a period of 150 hours
evenlydistributed throughout the semester. The student shall opt any one of the domains for

practiceschooldeclaredbythe programcommitteefromtimetotime.

At the end of the practice school, every student shall submit a printed report (in triplicate) on

thepractice school he/she attended (not more than 25 pages). Along with the exams of semester
VIil,the report submitted by the student, knowledge and skills acquired by the student through
practiceschoolshallbeevaluated bythesubjectexpertsat collegelevelandgradepoint shallbeawarded.
AwardofRanks

Ranks and Medals shall be awarded on the basis of final CGPA. However, candidates who fail
inoneormorecoursesduringtheB.Pharmprogramshallnotbeeligibleforawardofranks.Moreover, the
candidates  should have completed the B. Pharm program in minimum
prescribednumberofyears,(fouryears)forthe awardofRanks.

Awardofdegree
Candidateswhofulfilltherequirementsmentionedaboveshallbeeligibleforawardofdegreeduringtheensu
ingconvocation.

Durationforcompletionoftheprogram of study
Thedurationforthecompletionoftheprogramshallbefixedasdoubletheactualdurationofthe
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programandthestudentshavetopasswithinthesaidperiod,otherwisetheyhavetogetfreshRegistration.
Re-admissionafter breakofstudy

Candidate who seeks re-admission to the program after break of study has to get the approval

fromtheuniversitybypaying a condonationfee.

Nocondonationis allowedforthecandidatewhohasmorethan2years ofbreakupperiodandhe/she

hastorejointheprogrambypaying therequiredfees.




ProgramOQOutcomes(B.Pharm)

Graduates in pharmacy after the completion of their programme with their knowledge they can serve
inpharmaceutical industry,sales, marketing, clinical trials, drug inspector, hospitalpharmacist,
productionunit of pharmaceutical industry, part of research and development unit, can open his own drug

store andworkasanentrepreneur,canserve as anacademician in institutions.

ProgramSpecificOutcomes(B.Pharm)

POS1:GraduateswithPharmacy degreeare abletoworksuccessfullyinpharmaceuticalindustry,educational
institutes, hospitals and pharmaceutical marketing agencies, and companies making the
databasesoftware.
POS2:Pharmacygraduatesareabletoprovidetheservicestodispensethedrugsbyopeningthemedicalshopsand
serving in thehospitalsas aPharmacist.

POS 3: Pharmacy graduate are able to design and develop quality dosage forms and also
constantlyimprovetheexistingdosageformswhileworkinginFormulationDevelopmentdepartmentofPharmace
uticalcompanies.

POS 4: Pharmacy graduates are able to contribute in all the health programmes of Government,
improvingthequalityoflifebygivingeducativeknowledgetoruralandurbanpopulationasacommunityPharmacists
, and contribute their knowledge to have control over the adverse effects of the drugs by

theirintenseknowledge ofpharmacovigilance.
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CHAPTER-II:SYLLABUS
Semester |
BP101T HUMAN ANATOMYANDPHYSIOLOGY-I(Theory) 45 Hours
Scope:Thissubjectisdesignedtoimpartfundamentalknowledgeonthestructureandfunctionsofthevario
ussystems ofthehuman body.lIt
alsohelpsinunderstandingbothhomeostaticmechanisms.Thesubjectprovidesthebasicknowledgereq
uiredtounderstandthevariousdisciplines ofpharmacy.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Explain the gross morphology, structure and functions of various organs of the
humanbody.
Describethevarioushomeostaticmechanismsandtheirimbalances.
Identifythevarioustissuesand organsofdifferentsystemsof humanbody.
Performthevariousexperimentsrelatedtospecialsensesandnervoussystem.

5 Appreciatecoordinatedworkingpatternof differentorgansof eachsystem
Outcomes:Aftercompletionofthiscoursethestudentsshallcometoknowthefundamentalknowledgeand
practicalaspectsonthestructureandfunctions ofvarioussystems ofHumanbody.

CourseContent

Unitl 10 Hours

1 Introductionto humanbody

Definition and scope of anatomy and physiology, levels of structural organization
andbodysystems,basic lifeprocesses,homeostasis,basic anatomicalterminology.
Cellularlevel oforganization
Structureandfunctionsofcell,transportacrosscellmembrane,celldivision,celljunctions.Gener
alprinciplesofcellcommunication,intracellularsignalingpathwayactivation by
extracellularsignal molecule, Forms of intracellular signaling: a) Contact-dependent
b)Paracrinec)Synaptic d)Endocrine
Tissuelevel oforganization
Classification of tissues, structure, location and functions ofepithelial, muscular
andnervous and connective tissues.

Unit Il 10Hours

1 Integumentarysystem

Structureandfunctionsofskin

Skeletalsystem

Divisions of skeletal system, types of bone, salient features and unctions of bones
ofaxialandappendicularskeletalsystemOrganizationofskeletalmuscle,physiologyof




musclecontraction,neuromuscularjunction

Joints

Structuralandfunctionalclassification,typesofjointsmovementsandits articulation

Unitlll 10Hours
1 Bodyfluids andblood

Body fluids, composition and functions of blood, hemopoeisis, formation of
hemoglobin,anemia,mechanismsofcoagulation,bloodgrouping,Rhfactors,transfusion,itssi
gnificanceand disordersofblood,Reticulo endothelialsystem.
Lymphaticsystem
Lymphatic organs and tissues, lymphatic vessels, lymph circulation and functions
oflymphaticsystem

Unit IV 8Hours

1 Peripheralnervoussystem:

Classificationofperipheralnervoussystem:Structureandfunctionsofsympatheticandparasympiftheti
cnervous system.Originandfunctionsofspinalandcranialnerves.
Specialsenses
Structureandfunctionsofeye,ear,noseandtongueandtheir disorders.
7Hours
Cardiovascularsystem
Heart — anatomy of heart, blood circulation, blood vessels, structure and functions
ofartery, vein and capillaries, elements of conduction system of heart and heart beat,
itsregulation by autonomic nervous system, cardiac output, cardiac cycle. Regulation
ofbloodpressure,pulse,electrocardiogram anddisordersofheart.
BP107P HUMAN ANATOMYANDPHYSIOLOGY (Practical) 4 Hours/week

Practicalphysiologyiscomplimentarytothetheoreticaldiscussionsinphysiology.Practicals

allow the verification of physiological processes discussed in theory classesthrough

experiments on living tissue, intact animals or normal human beings. This
ishelpfulfordevelopinganinsightonthesubject.

Listof Experiments

1 Study ofcompoundmicroscope.

Microscopicstudyofepithelialandconnectivetissue
Microscopicstudyofmuscularandnervoustissue
Identificationofaxialbones
Identificationofappendicularbones

Introductiontohemocytometry.
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10
11
12
13
14
15

Enumerationof whitebloodcell(WBC)count
Enumerationoftotalredbloodcorpuscles(RBC)count
Determinationofbleedingtime
Determinationofclottingtime
Estimationofhemoglobincontent

Determinationof bloodgroup.
Determinationoferythrocytesedimentationrate(ESR).
Determinationof heartrateandpulserate.

Recordingof bloodpressure.

RecommendedBooks(LatestEditions)

1

EssentialsofMedicalPhysiologybyK.SembulingamandP.Sembulingam.Jaypee
brother’'smedicalpublishers,NewDelhi.
AnatomyandPhysiologyinHealthandllinessbyKathleend . W.Wilson,ChurchillLivingstone,N
ewYork

PhysiologicalbasisofMedicalPractice-
BestandTailor.Williams&WilkinsCo,Riverview,MIUSA

TextbookofMedicalPhysiology-ArthurC,GuytonandJohn.E.Hall. Miamisburg,OH,U.S.A.
PrinciplesofAnatomy and PhysiologybyTortoraGrabowski.Palmetto,GA,U.S.A.

TextbookofHumanHistologybylnderbirSingh,Jaypeebrother'smedicalpublishers,
NewDelhi.
TextbookofPracticalPhysiologybyC.L.Ghai,Jaypeebrother’'smedicalpublishers,
NewDelhi.

PracticalworkbookofHumanPhysiologybyK.SrinageswariandRajeevSharma,

Jaypeebrother'smedicalpublishers,NewDelhi.

ReferenceBooks(LatestEditions)

1

Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins
Co,Riverview,MIUSA

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

HumanPhysiology(vol 1 and2)byDr.C.C.Chatterrje,AcademicPublishersKolkata




BP102T PHARMACEUTICALANALYSIS(Theory) 45Hours

Scope:Thiscoursedealswiththefundamentalsofanalyticalchemistryandprinciplesofelectro
chemicalanalysisofdrugs
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandtheprinciplesofvolumetricandelectrochemicalanalysis
2 Carryoutvariousvolumetricandelectrochemicaltitrations
3 Developanalyticalskills
Outcomes: After finishing of this course the students shall come to know the theoretical
andpracticalfundamentalsofanalyticalchemistryandprinciplesofelectrochemicalevaluationofdrugs.
CourseContent
Unitl 10 Hours
a Pharmaceuticalanalysis-Definitionandscope
1) Differenttechniquesofanalysis
i1) Methodsof expressingconcentration
ii1) Primary andsecondarystandards.
iv) Preparation and standardization of various molar and normal solutions-
Oxalicacid, sodium hydroxide, hydrochloric acid, sodium thiosulphate, sulphuric
acid,potassiumpermanganate and ceric ammoniumsulphate
Errors: Sources of errors, types of errors, methods of minimizing errors,

accuracy,precisionand significantfigures

c Pharmacopoeia,Sourcesof impuritiesinmedicinalagents,limittests
Unitll 10 Hours
1 Acid base titration: Theories of acid base indicators, classification of acid

basetitrations and theory involved in titrations of strong, weak, and very weak
acids andbases, neutralizationcurves
Non aqueous titration: Solvents, acidimetry and alkalimetry titration and estimation
ofSodium benzoate andEphedrineHCI

Unitlll 10Hours

1 Precipitationtitrations:Mohr'smethod,Volhard’s,ModifiedVolhard’'s,Fajansmethod,

estimationof sodiumchloride.
Complexometrictitration:Classification,metalionindicators,maskinganddemaskingreag
ents,estimationofMagnesium sulphate,and calciumgluconate.
Gravimetry:Principleandstepsinvolvedingravimetricanalysis.Purityoftheprecipitate: co-
precipitationandpostprecipitation,Estimationof bariumsulphate
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4 BasicPrinciples,methodsandapplicationofdiazotisationtitration.
Unit IV 8 Hours

1 Redoxtitrations

(a) Conceptsofoxidationandreduction

(b) Typesof redoxtitrations(Principlesandapplications)
Cerimetry, lodimetry, lodometry, Bromatometry, Dichrometry, Titration with

potassiumiodate

UnitV 7 Hours
Electrochemicalmethodsofanalysis

1 Conductometry-Introduction,Conductivitycell, Conductometrictitrations,applications.

2 Potentiometry - Electrochemical cell, construction andworking of reference
(Standardhydrogen,silverchlorideelectrodeandcalomelelectrode)andindicatorelectrodes(
metalelectrodesandglasselectrode),methodstodetermineendpointofpotentiometrictitration
andapplications.

Polarography-
Principle,llkovicequation,constructionandworkingofdroppingmercuryelectrodeandrotating
platinumelectrode,applications
BP108P PHARMACEUTICALANALYSIS(Practical)
Hours/weekListofExperiments
1 LimitTestofthefollowing
(1) Chloride
(2) Sulphate
(3) Iron
(4) Arsenic
Preparationandstandardizationof
(1) Sodiumhydroxide
(2) Sulphuric acid
(3) Sodiumthiosulfate
(4) Potassiumpermanganate
(5) Cericammoniumsulphate
AssayofthefollowingcompoundsalongwithStandardizationofTitrant
(1) Ammonium chloridebyacidbasetitration
(2) FerroussulphatebyCerimetry
(3) Coppersulphatebylodometry

(4) Calcium gluconatebycomplexometry






(5) HydrogenperoxidebyPermanganometry

(6) Sodiumbenzoatebynon-aqueoustitration

(7) SodiumChloridebyprecipitationtitration

Determinationof Normalitybyelectro-analyticalmethods
(1) Conductometrictitrationofstrongacidagainststrong base
(2) Conductometrictitrationofstrongacidandweakacidagainst strongbase

(3) Potentiometrictitrationof strong acidagainststrongbase

RecommendedBooks(LatestEditions)
1 A.H.Beckett&J.B.Stenlake's,PracticalPharmaceuticalChemistryVoll&ll,StahlonePress
ofUniversityofLondon
A.l.Vogel, TextBookofQuantitativelnorganicanalysis
P.GunduRao,InorganicPharmaceuticalChemistry
BentleyandDriver'sTextbookofPharmaceuticalChemistry
JohnH.Kennedy,Analytical chemistryprinciples

IndianPharmacopoeia.
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BP103T PHARMACEUTICS-|(Theory) 45 Hours
Scope:This courseis
designedtoimpartafundamentalknowledgeonthepreparatorypharmacywithartsandscienceofprepari
ngthe differentconventionaldosageforms.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Knowthehistoryofprofessionofpharmacy
2 Understandthebasicsofdifferentdosageforms,pharmaceuticalincompatibilitiesandphar
maceuticalcalculations
3 Understandtheprofessionalwayofhandlingtheprescription
4 Preparationofvariousconventionaldosageforms
Outcomes: At the end of this course of this course the students shall come to know the
theoreticaland practical fundamentals on the preparatory pharmacy with art and science of
preparing thedifferentconventionaldosageforms.
CourseContent
Unitl 10 Hours
1 Historical background and development of profession of pharmacy:History
ofprofession of Pharmacy in India in relation to pharmacy education,industry
andorganization,Pharmacyasacareer,Pharmacopoeias:Introductionto IP,BP,
USPandExtraPharmacopoeia.
Dosageforms:Introductiontodosageforms, classificationanddefinitions
Prescription:Definition,Partsofprescription,handlingofPrescriptionandErrorsinprescriptio
n.
Posology:Definition,Factorsaffectingposology.Pediatricdosecalculationsbhasedonage,bo
dyweightandbodysurfacearea.
Unitll 10 Hours

1 Pharmaceuticalcalculations:\Weightsandmeasures—

Imperial&Metricsystem,Calculations involving percentage solutions, alligation, proof
spirit and isotonic solutionsbasedonfreezing pointand molecularweight.
Powders: Definition, classification, advantages and disadvantages, Simple &
compoundpowders—
officialpreparations,dustingpowders,effervescent,efflorescentandhygroscopic
powders,eutecticmixtures. Geometricdilutions.
Liquiddosageforms:Advantagesanddisadvantagesofliquiddosageforms.Excipientsusedi
nformulationofliquiddosageforms.Solubilityenhancementtechniques

Unitlll 8Hours

1 Monophasicliquids:DefinitionsandpreparationsofGargles,Mouthwashes, Throat







Paint,Eardrops,Nasaldrops,Enemas, Syrups,Elixirs,LinimentsandLotions.
Biphasicliquids:

Suspensions: Definition, advantages and disadvantages, classifications, Preparation
ofsuspensions;FlocculatedandDeflocculatedsuspension&stabilityproblemsandmethodsto
overcome.

Emulsions: Definition, classification, emulsifying agent, test for the identification of

typeofEmulsion,Methodsofpreparation&stabilityproblems andmethodstoovercome.

Unit IV 8 Hours
1 Suppositories:Definition,types,advantagesanddisadvantages,typesofbases,methodsofp
reparations.Displacementvalueé&itscalculations,evaluationofsuppositories.
Pharmaceuticalincompatibilities:Definition,classification,physical,chemicalandtherape
utic incompatibilities withexamples.
UnitV 7 Hours
1Semisoliddosageforms:Definitions,classification,mechanismsand factorsinfluencing dermal
penetration of drugs. Preparation of ointments, pastes, creams andgels. Excipients used
in semi solid dosage forms. Evaluation of semi solid dosagesforms.
BP109P PHARMACEUTICS(Practical) 3
Hours/weekListofExperiments
1 Syrups
a) SyruplP’66

b) CompoundsyrupofFerrousPhosphateBPC’68

Elixirs
a) Piperazinecitrateelixir
b) Paracetamolpediatricelixir
Linctus
a) TerpinHydrateLinctusIP’66
b) lodineThroatPaint(MandlesPaint)
Solution
a) Strongsolutionof ammoniumacetate
b) Cresolwithsoapsolution
c¢) Lugol’ssolution

Suspensions




a) Calaminelotion

b) MagnesiumHydroxidemixture
¢) AluminimumHydroxidegel
Emulsions
a) TurpentineLiniment
b) Liquidparaffinemulsion
PowdersandGranules

a) ORSpowder(WHO)

b) Effervescentgranules

c) Dustingpowder

d) Divdedpowders
Suppositories

a) Glycerogelatinsuppository

b) Cocabuttersuppository

¢) ZincOxidesuppository
Semisolid

a) Sulphurointment

b) Nonstaining-iodineointmentwithmethylsalicylate
c¢) Carbopalgel
GarglesandMouthwashes

a) lodinegargle

b) Chlorhexidinemouthwash

RecommendedBooks(LatestEditions)

1

H.C.Anseletal.,PharmaceuticalDosageFormandDrugDeliverySystem,LippincottWillia
ms andWalkins,NewDelhi.

Carter S.J., Cooper and Gunn’s-Dispensing for Pharmaceutical Students,
CBSpublishers,NewDelhi.

M.E. Aulton, Pharmaceutics, The Science& Dosage Form Design,
ChurchillLivingstone,Edinburgh.

Indianpharmacopoeia.

British pharmacopoeia.

Lachmann. Theory and Practice of Industrial Pharmacy,Lea&
FebigerPublisher,The UniversityofMichigan.
AlfonsoR.GennaroRemington.TheScienceandPracticeof Pharmacy,




LippincottWilliams,NewDelhi.
CarterS.J.,CooperandGunn’s. TutorialPharmacy,CBSPublications,NewDelhi.

E.A. Rawlins, Bentley’s Text Book of Pharmaceutics, English Language

BookSociety,ElsevierHealth Sciences,USA.
IsaacGhebreSellassie:PharmaceuticalPelletizationTechnology,MarcelDe
kker, INC,NewYork.

Dilip M. Parikh: Handbook of Pharmaceutical Granulation Technology,
MarcelDekker, INC,NewYork.

FrancoiseNieloudandGilberteMarti-
Mestres:PharmaceuticalEmulsionsandSuspensions,Marcel
Dekker,INC,NewYork.







BP104T

PHARMACEUTICALINORGANICCHEMISTRY(Theory) 45Hours

Scope:Thissubject dealswiththemonographsof inorganicdrugsandpharmaceuticals.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1

2

Know the sources of impurities and methods to determine the impurities in
inorganicdrugs andpharmaceuticals

Understandthemedicinalandpharmaceuticalimportanceofinorganiccompounds

Outcomes:Afterfinaleofthiscoursethestudentsshallcometoknowthetheoreticalandpracticalunderstan

dingofmonographs ofinorganicdrugsandpharmaceuticals.

CourseContent

Unitl
1

Unitll
1

Unitlil
1

10 Hours
Impurities in pharmaceutical substances: History of Pharmacopoeia, Sources
andtypesofimpurities,principleinvolvedinthelimittestforChloride,Sulphate,lron,Arsenic,Lea
dandHeavy metals,modifiedlimittestforChlorideandSulphate
Generalmethodsofpreparation,assayforthecompoundssuperscriptedwithasterisk  (*),

properties and medicinal uses of inorganic compounds belonging to thefollowingclasses

10 Hours
Acids, Bases and Buffers: Buffer equations and buffer capacity in general, buffers
inpharmaceuticalsystems,preparation,stability, bufferedisotonicsolutions,measurements
oftonicity,calculationsandmethodsofadjustingisotonicity.
Majorextraandintracellularelectrolytes:Functionsofmajorphysiologicalions,Electrolytes
used in the replacement therapy: Sodium chloride®, Potassium
chloride,Calciumgluconate*andOralRehydrationSalt(ORS),Physiologicalacidbasebalanc
e.

Dentalproducts:Dentifrices,roleoffluorideinthetreatmentofdentalcaries,Desensitizing

agents, Calcium carbonate,Sodiumfluoride,andZinceugenolcement.
10Hours

Gastrointestinalagents

Acidifiers: Ammoniumchloride*andDil.HCI
Antacid:ldealpropertiesofantacids,combinationsofantacids,SodiumBicarbonate* Alumi
num hydroxide gel,Magnesium hydroxide mixture

Cathartics: Magnesium sulphate, Sodium orthophosphate, Kaolin and
BentoniteAntimicrobials: Mechanism, classification, Potassium permanganate,

Boric acid,Hydrogenperoxide*,Chlorinatedlime*,lodineanditspreparations

8 Hours
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BP110P

Miscellaneouscompounds:
Expectorants: Potassium iodide, Ammonium
chloride*.Emetics: Copper  sulphate*, Sodium
potassium
tartarateHaematinics:Ferroussulphate*,Ferrousglucona
te
Poisonand Antidote:Sodiumthiosulphate*,Activatedcharcoal,Sodiumnitrite 333
Astringents:ZincSulphate,PotashAlum
7 Hours
Radiopharmaceuticals: Radio activity, Measurement of radioactivity, Properties of a,
B,y radiations, Half life, radio isotopes and study of radio isotopes - Sodium iodide
I"3! Storageconditions,precautions&pharmaceuticalapplicationof radioactivesubstances.
PHARMACEUTICALINORGANICCHEMISTRY (Practical) 4 Hours/week

Listof Experiments

1

Limittestsforfollowingions

Limit test for Chlorides and Sulphates
ModifiedLimittestforChloridesand Sulphates
Limittestforlron

LimittestforHeavymetalsLi

mittestforLead

LimittestforArsenic

Identification

testMagnesiumhydro

xideFerrous

sulphateSodium

bicarbonateCalcium

gluconateCopper

sulphate

Testforpurity

Swellingpowerof Bentonite
Neutralizingcapacityofaluminumhydroxidegel

DeterminationofpotassiumiodateandiodineinpotassiumlodidelV

Preparationofinorganicpharmaceuticals
BoricacidPotash
alumFerroussulp

hate




RecommendedBooks(LatestEditions)




A.H. Beckett & J.B. Stenlake's, Practical Pharmaceutical Chemistry Vol |
&ll,Stahlone PressofUniversityof London,4™edition.

A.l.Vogel, TextBook ofQuantitativelnorganicanalysis

P.GunduRao,InorganicPharmaceuticalChemistry,3"Edition

M.LSchroff,InorganicPharmaceuticalChemistry
BentleyandDriver'sTextbookofPharmaceuticalChemistry
Anand&Chatwal, InorganicPharmaceuticalChemistry

IndianPharmacopoeia
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BP105T

COMMUNICATIONSKILLS(Theory) 30 Hours

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

studentwill get the soft skills set to work cohesively with the team as a team player and will add

value tothepharmaceuticalbusiness.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1

5

UnderstandthebehavioralneedsforaPharmacisttofunctioneffectivelyintheareasofpharma
ceuticaloperation

Communicateeffectively(VerbalandNonVerbal)
Effectivelymanagetheteamasateamplayer

Developinterviewskills

DeveloplLeadershipqualitiesandessentials

Outcomes: After curtaining of this course the students shall be equipped with soft skills set to

workcohesivelywithhealthprofessionalsandhealthworkerstogivevaluetothepharmaceuticalbusiness

CourseContent

Unitl
1

Unitll
1

Unitlil
1

7 Hours
Communication Skills: Introduction, Definition, The Importance of Communication,
TheCommunication Process — Source, Message, Encoding, Channel,Decoding,
Receiver,Feedback,Context
Barrierstocommunication:PhysiologicalBarriers,PhysicalBarriers,CulturalBarriers,Lang
uageBarriers,GenderBarriers,InterpersonalBarriers,PsychologicalBarriers,Emotionalbarri
ers
Perspectives in Communication: Introduction, Visual Perception, Language,
Otherfactorsaffectingourperspective-PastExperiences,Prejudices,Feelings,Environment

7 Hours
Elements of Communication: Introduction, Face to Face Communication - Tone
ofVoice, Body Language (Non-verbal communication), Verbal Communication,
PhysicalCommunication
Communication Styles: Introduction, The Communication Styles Matrix with
exampleforeach-
DirectCommunicationStyle,SpiritedCommunicationStyle,SystematicCommunicationStyl
e,Considerate Communication Style

7Hours
Basic Listening Skills: Introduction, Self-Awareness, Active Listening, Becoming

anActiveListener, Listening in DifficultSituations




Effective Written Communication: Introduction, When and When Not to Use
WrittenCommunication - Complexity of the Topic, Amount of Discussion’ Required,
Shades ofMeaning,FormalCommunication
Writing Effectively: Subject Lines, Put the Main Point First, Know Your
Audience,OrganizationoftheMessage

S5Hours
InterviewSKkills:Purposeofaninterview,Do’sandDont’sofaninterview
GivingPresentations:DealingwithFears,PlanningyourPresentation,StructuringYourPres
entation,DeliveringYourPresentation, Techniques ofDelivery

4Hours

GroupDiscussion:Introduction,Communicationskillsingroupdiscussion,

Do’sandDont’'sofgroupdiscussion
BP111P COMMUNICATIONSKILLS(Practical) 2

Hours/weekThe following learning modules are to be conducted using words worth®

English languagelabsoftware
1 Basiccommunicationcoveringthefollowingtopics

Meeting
PeopleAsking
QuestionsMaking
FriendsWhat did
you
do?Do’sandDont’
s
Pronunciations covering the following
topicsPronunciation(ConsonantSounds)Pronun
ciationand Nouns
Pronunciation(VowelSounds)
AdvancedLearning
Listening Comprehension / Direct and Indirect
SpeechFiguresofSpeech
Effective
CommunicationWritingS
kills
Effective
WritingInterview
Handling SkillsE-Mail







RecommendedBooks(LatestEditions)

1

Basic communication skills for Technology, Andreja. J. Ruther Ford, 2™
Edition,PearsonEducation,2011
CommunicationskiIIs,SanjayKumar,Pushpalata,1S‘Edition,OxfordPress,201 1
OrganizationalBehaviour,Stephen.P.Robbins,15‘Edition,Pearson,2013
Brilliant-Communicationskills,Gill[Hasson, 15'Edition,PearsonLife,2011

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

GopalaSwamyRamesh, 5"Edition,Pearson,2013

Developingyourinfluencingskills,DeborahDalley,LoisBurton,Margaret,Greenhall, 1st
Edition UniverseofLearningLTD,2010
Communicationskillsforprofessionals,Konarnira, 2"Edition,Newarrivals—PHI,2011
Personalitydevelopment andsoftskills,BarunKMitra, 1*'Edition,OxfordPress, 2011
Softskillforeveryone,ButterField, 1stEdition,CengagelLearning indiapvt.Itd,2011

Soft skills and professional communication, Francis Peters SJ, 1°'Edition, Mc Graw
HillEducation,2011
Effectivecommunication,JohnAdair,4"Edition,PanMacMillan,2009

Bringingout thebest inpeople,AubreyDaniels,2"Edition,McGrawHill, 1999
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BP106RBT REMEDIALBIOLOGY(Theory) 30Hours

Scope: To learn and understand the components of living world, structure and functional system

ofplantand animalkingdom.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Knowtheclassificationandsalientfeaturesoffivekingdomsoflife
2 Understandthebasiccomponents ofanatomy&physiologyofplant

3 Knowunderstandthe basiccomponentsofanatomy&
physiologyanimalwithspecialreferencetohuman
Outcomes: Upon completion of this course the students will come to know the theoretical

andpractical fundamentals of components of living world, structure and functional systems of plant
andanimalkingdom.
CourseContent
Unitl 7 Hours
1 Livingworld:
DefinitionandcharactersoflivingorganismsDi
versity in the livingworld
Binomialnomenclature
Fivekingdomsof lifeandbasisofclassification. Salientfeaturesof
Monera,Potista,Fungi,Animaliaand Plantae,Virus
MorphologyofFlowering plants
Morphology of different parts of flowering plants — Root, stem, inflorescence, flower,
leaf fruit,seed.
GeneralAnatomy ofRoot, stem, leafofmonocotyledons&Dicotylidones.
Unitll 7Hours
1 Bodyfluidsandcirculation
e Compositionof blood,bloodgroups, coagulationofblood
o Compositionandfunctionsoflymph
e Human circulatorysystem
¢ Structureofhumanheartandbloodvessels
e Cardiaccycle, cardiacoutputandECG
Digestionand Absorption
e Humanalimentarycanalanddigestiveglands
¢ Roleofdigestiveenzymes
e Digestion,absorptionandassimilationof digestedfood

Breathingandrespiration
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Unitlll
1

Human respiratorysystem
Mechanismof breathinganditsregulation
Exchangeofgases,transportofgasesandregulationofrespiration
Respiratoryvolumes
7Hours
Excretoryproductsandtheir elimination
e Modesofexcretion
e Humanexcretory system-structure andfunction
e Urineformation
e Renninangiotensinsystem
Neuralcontrol andcoordination
o Definitionandclassificationof nervoussystem
e Structureofaneuron
e Generationandconductionof nerveimpulse
Structureofbrain andspinalcord

Functionsof cerebrum,cerebellum,hypothalamusandmedullaoblongata

Chemicalcoordinationand regulation
e Endocrineglandsandtheirsecretions

e Functions ofhormonessecretedbyendocrineglands

Humanreproduction
e Partsoffemalereproductivesystem
e Partsofmalereproductive system

e SpermatogenesisandOogenesis

e Menstrualcycle

Plantsandmineral nutrition:
e Essentialmineral,macroandmicronutrients

e Nitrogenmetabolism, Nitrogencycle,biologicalnitrogenfixation

Photosynthesis
Autotrophic nutrition, photosynthesis, Photosynthetic pigments,
Factorsaffectingphotosynthesis.

4Hours
Plantrespiration:Respiration,glycolysis,fermentation(anaerobic).




Plantgrowthanddevelopment
Phasesandrateof
plantgrowth,Conditionofgrowth,Introductiontoplantgrowthregulators
Cell-Theunit oflife
Structureandfunctionsof cellandcellorganelles.Celldivision
Tissues
Definition,typesoftissues,locationandfunctions.
Textbooks
A TextbookofBiology byS.B.Gokhale
B AText bookofBiologybyDr.Thulajappa andDr.Seetaram.

ReferenceBooks

A A Text book of Biology by B.V. Sreenivasa

NaiduB A TextbookofBiologybyNaidu andMurthy

C Botanyfor DegreestudentsByA.C.Dutta.

D Outlinesof ZoologybyM.EkambaranathaayyerandT.N. Ananthakrishnan.

E Amanualforpharmaceuticalbiology practicalbyS.B.GokhaleandC.K.Kokate

BP112P REMEDIALBIOLOGY (Practical) 30
HoursListofExperiments
1 Introductiontoexperiments inbiology
» StudyofMicroscope
» Sectioncuttingtechniques
* Mountingandstaining
* Permanentslidepreparation
Studyofcell anditsinclusions
StudyofStem,Root, Leaf, seed,fruit,flowerandtheirmodifications
Detailedstudy offrogbyusingcomputer models
Microscopic study and identification of tissues pertinent to Stem, Root Leaf, seed,
fruitandflower
Identificationofbones
Determinationof bloodgroup
Determinationof bloodpressure

Determinationof tidalvolume

ReferenceBooks
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Practical human anatomyand physiology.byS.R.Kale andR.R.Kale.
AManualofpharmaceutical biologypracticalbyS.B.Gokhale,
C.K.KokateandS.P.Shriwastava.

Biology practical manual according to National core curriculum .Biologyforum
ofKarnataka.Prof.M.J.H.Shafi

BP106RMT REMEDIALMATHEMATICS(Theory) 30Hours
Scope: This is an introductory course in mathematics. This subject deals with the introduction
toPartial fraction, Logarithm, matrices and Determinant, Analytical geometry, Calculus,
differentialequationand Laplacetransform.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Knowthetheoryandtheir application inPharmacy
2 Solvethedifferent typesofproblemsbyapplyingtheory
3 Appreciatetheimportantapplicationof mathematicsinPharmacy
Outcomes: After completion of this course the students shall come to know about introduction
topartialfraction,logarithm,matricesanddeterminant,analyticalgeometry,calculus,differentialequationa
nd Laplacetransforms
CourseContent
Unitl 6Hours
1 Partialfraction
Introduction,Polynomial,Rationalfractions,Properandimproperfractions,Partialfraction,Re
solvingintoPartial fraction,ApplicationofPartialFractioninChemicalKinetics
andPharmacokinetics
Logarithms

Introduction,Definition, Theorems/Propertiesoflogarithms,Commonlogarithms,Characteris

ticandMantissa,workedexamples,applicationoflogarithmtosolvepharmaceuticalproblems.

Function:

RealValuedfunction, Classificationofrealvaluedfunctions,

Limitsandcontinuity

Introduction,Limitofafunction,Definitionof limitofafunction

6 Hours

Matricesand Determinant:

Introduction matrices, Types of matrices,Operationonmatrices, Transpose

amatrix,MatrixMultiplication,Determinants,Propertiesofdeterminants,Productof




Unitlll
1

Unit IV
1

determinants,Minors and co-Factors,Adjointor adjugate of a square matrix |,
Singularandnon-singularmatrices,Inverseofamatrix,Solutionofsystemoflinearofequations
using matrix method, Cramer's rule,Characteristic equation and roots of
asquarematrix,Cayley—
Hamiltontheorem,ApplicationofMatricesinsolvingPharmacokineticequations.

6Hours
Calculus
Differentiation:Introductions,Derivativeofafunction,Derivativeofaconstant,Derivative of a
product of a constant and a function , Derivative of the sumor differenceof two functions,

Derivative of the product of two functions (product formula), Derivativeof the quotient of

two functions (Quotient formula) ~-Without Proof, Derivative of x"w.r.tx,where n is any

rational number,Derivativeofe”,,Derivativeoflog.x, Derivativeofa*Derivative
oftrigonometricfunctionsfromfirstprinciples(withoutProof), Successive Differentiation,
Conditions for a function to be a maximum or aminimumata point.

6Hours

AnalyticalGeometry

Introduction:SignsoftheCoordinates, Distanceformula,
Straight Line : Slope or gradient of a straight line, Conditions forparallelism
andperpendicularity of two lines, Slope of a line joining two points, Slope — intercept
form ofastraightline
Integration:
Introduction,Definition,Standardformulae,Rulesofintegration,Methodofsubstitution,Metho
dofPartialfractions,Integrationbyparts,definiteintegrals,application

6Hours
DifferentialEquations:Somebasicdefinitions,Orderanddegree,Equationsinseparablefor
m,Homogeneousequations,LinearDifferentialequations,Exactequations,Applicationinso
Iving Pharmacokinetic equations
Laplace Transform : Introduction, Definition, Properties of Laplace transform,
LaplaceTransforms of elementary functions, Inverse Laplace transforms, Laplace
transform ofderivatives, Application to solve Linear differential equations, Application in
solvingChemicalkinetics andPharmacokineticsequations

RecommendedBooks(LatestEdition)

A
B

DifferentialCalculus byShanthinarayan

Pharmaceutical MathematicswithapplicationtoPharmacybyPanchaksharappaGowda




D.H.

IntegralCalculusbyShanthinarayan

Higher EngineeringMathematics byDr.B.S.Grewal
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Semesterll
BP201T HUMAN ANATOMYANDPHYSIOLOGY-l(Theory) 45Hours
Scope: This subject is designed to impart fundamental knowledge on the structure and functions
ofthevarioussystemsofthehumanbody.ltalsohelpsinunderstandingbothhomeostaticmechanisms.The

subjectprovidesthebasicknowledgerequiredtounderstandthevariousdisciplines ofpharmacy.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Explain the gross morphology, structure and functions of various organs of the
humanbody.
Describethevarioushomeostaticmechanismsandtheirimbalances.
Identifythevarioustissuesandorgansof different systemsofhumanbody.
Performthehematologicaltestslikebloodcellcounts,haemoglobinestimation,bleeding/clottin
gtimeetcandalsorecordbloodpressure,heartrate,pulseandrespiratoryvolume.
Appreciatecoordinatedworkingpatternofdifferentorgansofeachsystem
Appreciatetheinterlinkedmechanismsinthemaintenanceofnormalfunctioning(homeostasis
Jofhumanbody.
Outcomes:Afterceasingofthiscoursethestudentsshallcometoknowthefundamentaltheoretical
knowledge and practical aspects on the structure and functions of various systems ofHumanbody.
CourseContent
Unitl 10 Hours
1 Nervous system
Organization of nervous system, neuron, neuroglia, classification and
propertiesofnervefiber,electrophysiology,actionpotential, nerve impulse, receptors,
synapse,neurotransmitters.
Central nervous system: Meninges, ventricles of brain and cerebrospinal

fluid.structureand functions of brain (cerebrum, brain stem, cerebellum), spinal cord

(gross structure,functionsofafferentandefferentnervetracts,reflexactivity)
Unitll 6 Hours
1 Digestivesystem

Anatomy of Gl Tract with special reference to anatomy and functions of stomach, (
Acidproductioninthestomach,regulationofacidproductionthroughparasympatheticnervous
system, pepsin role in protein digestion) small intestine and large
intestine,anatomyandfunctionsofsalivaryglands,pancreasandliver,movementsofGIT,




digestionandabsorptionof nutrientsanddisorders of GIT.

Energetics
Formationandroleof ATP,CreatininePhosphateandBMR.
Unitlll 10Hours
1 Respiratorysystem

Anatomy of respiratory system with special reference to anatomy of lungs,

mechanismofrespiration,regulationofrespiration
LungVolumesandcapacitiestransportofrespiratorygases,artificialrespiration,andresuscitation(jneth
ods.
Urinarysystem
Anatomy of urinary tract with special reference to anatomy of kidney and
nephrons,functions of kidney and urinary tract, physiology of urine formation, micturition
reflex androleofkidneys in acidbasebalance,role ofRASinkidneyanddisorders ofkidney.
Unit IV 10Hours
1 Endocrinesystem
Classification of hormones, mechanism of hormone action, structure and functions
ofpituitary gland, thyroid gland, parathyroid gland, adrenal gland, pancreas, pineal
gland,thymusandtheirdisorders.
9Hours
Reproductivesystem
Anatomyofmaleandfemalereproductivesystem,Functionsofmaleandfemalereproductivesy
stem,sexhormones,physiologyofmenstruation,fertilization,spermatogenesis,oogenesis,pr
egnancyand parturition
Introductiontogenetics
Chromosomes,genesandDNA, proteinsynthesis,geneticpatternof inheritance
BP207P HUMAN ANATOMY ANDPHYSIOLOGY(Practical) 4Hours/week
Practical physiology is complimentary to the theoretical discussions inphysiology. Practicals
allowtheverificationofphysiologicalprocessesdiscussedintheoryclassesthroughexperimentsonliving
tissue, intact animals or normal human beings. This is helpful for developing an insight on
thesubject.
List of Experiments
To study theintegumentary andspecial sensesusingspecimen, models,etc.,

Tostudythenervoussystemusing specimen,models,etc.,

1
2
3 Tostudy theendocrinesystemusing specimen, models,etc
4

Todemonstratethegeneralneurologicalexamination
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14
15
16

Todemonstratethefunction ofolfactorynerve
Toexaminethedifferenttypes of taste.
Todemonstratethevisualacuity
Todemonstratethereflexactivity

Recording ofbodytemperature
Todemonstratepositiveandnegativefeedbackmechanism.

Determinationoftidalvolumeandvitalcapacity.

Study of digestive, respiratory, cardiovascular systems, urinary

andreproductivesystemswiththehelpofmodels,chartsandspecimens.
Recordingofbasalmassindex

Studyoffamilyplanning devicesand pregnancydiagnosistest.
Demonstrationof totalbloodcountbycellanalyser

Permanent slidesofvitalorgansandgonads.

RecommendedBooks(LatestEditions)

1

EssentialsofMedicalPhysiology byK. Sembulingam
andP.Sembulingam.Jaypeebrothersmedicalpublishers,NewDelhi.

Anatomy and Physiology in Health and lliness by Kathleen J.W. Wilson,
ChurchillLivingstone,NewYork

Physiological basis of Medical Practice-Best and Tailor. Williams &
WilkinsCo,Riverview,MIUSA

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

PrinciplesofAnatomy and PhysiologybyTortoraGrabowski.Palmetto,GA,U.S.A.
Textbook of Human Histology by Inderbir Singh, Jaypee brothers medical
publishers,NewDelhi.

Textbook of Practical Physiology by C.L. Ghai, Jaypee brothers medical
publishers,NewDelhi.

Practicalworkbookof HumanPhysiologybyK.Srinageswari andRajeevSharma,

Jaypeebrother'smedicalpublishers,NewDelhi.

ReferenceBooks(LatestEditions)

1

Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins
Co,Riverview,MIUSA

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

HumanPhysiology(vol 1 and 2)byDr.C.C.Chatterrje,AcademicPublishersKolkata
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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,
reactionsand methods of preparation of these compounds. The syllabus also emphasizes on

mechanismsandorientation ofreactions.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 writethestructure,nameandthetypeof isomerismoftheorganiccompound
2 writethereaction,namethereactionandorientationofreactions
3 accountforreactivity/stabilityofcompounds,
4 identify/confirmtheidentificationoforganiccompound
Outcomes: After cessation of this course the students shall come to know about the
classificationand nomenclature of simple organic compounds and their physical and chemical
properties withappropriatemechanisms.
CourseContent
General methods of preparation and reactions of compounds superscripted with asterisk (*) to
beexplained
To emphasize on definition, types, classification, principles/mechanisms, applications,
examplesand differences
Unitl 7Hours
1 Classification,nomenclatureandisomerism
ClassificationofOrganicCompounds
CommonandIUPACsystemsofnomenclatureoforganiccompounds(upto10Carbonsopench
ainandcarbocycliccompounds)Structuralisomerismsinorganiccompounds
10 Hours
Alkanes*,Alkenes* andConjugateddienes*

SP?® hybridization in alkanes, Halogenation of alkanes, uses of paraffins. Stabilities

ofalkenes,SP? hybridization inalkenes

E, and E, reactions — kinetics, order of reactivity of alkyl halides, rearrangement
ofcarbocations,Saytzeffsorientationandevidences.E versesE,reactions,Factorsaffecting
E;, and E, reactions. Ozonolysis, electrophilic addition reactions of
alkenes,Markownikoff'sorientation,freeradicaladditionreactionsofalkenes,AntiMarkowniko
ff’'s orientation.

Stabilityofconjugateddienes,Diel-Alder,electrophilicaddition,freeradicaladdition




reactionsofconjugateddienes,allylicrearrangement

Unitlll 10Hours
1 Alkylhalides*

SN,andSN,reactions-kinetics,orderofreactivityofalkylhalides,
stereochemistryandrearrangementofcarbocations.
SN,versusSNareactions, Factorsaffecting SN1andSNjreactions
Structureandusesofethylchloride,Chloroform,trichloroethylene,tetrachloroethylene,dichloro
ne,tetrachloromethaneand iodoform.
Alcohols*-Qualitativetests,StructureandusesofEthylalcohol,Methylalcohol,chlorobutanal,
Cetosteryl alcohosl,Benzyl alcohol,Glycerol,Propyleneglycol

Unit IV 10Hours

1 Carbonylcompounds*(Aldehydesandketones)
Nucleophilicaddition,Electromericeffect,aldolcondensation,CrossedAldolcondensation,C
annizzaroreaction,CrossedCannizzaroreaction,Benzoincondensation,Perkincondensatio
n,qualitativetests,StructureandusesofFormaldehyde,Paraldehyde,Acetone,Chloralhydrat
e,Hexamine,Benzaldehyde,Vanilin,Cinnamaldehyde.
8Hours

Carboxylicacids*
Acidityofcarboxylicacids,effectofsubstituentsonacidity,inductiveeffectandqualitativetestsf
orcarboxylicacids ,amideandester
Structure and Uses of Acetic acid, Lactic acid, Tartaric acid, Citric acid, Succinic
acid.Oxalic acid, Salicylic acid, Benzoic acid, Benzyl benzoate, Dimethyl phthalate,

Methylsalicylate and Acetyl salicylicacid

Aliphatic amines* - Basicity, effect of substituent on Basicity. Qualitative

test,Structureanduses ofEthanolamine, Ethylenediamine, Amphetamine
BP208P PHARMACEUTICALORGANICCHEMISTRY-I(Practical) 4 Hours/week
Listof Experiments
1 Systematicqualitativeanalysisofunknownorganiccompoundslike

1 Preliminarytest:Color,odour,aliphatic/aromaticcompounds,saturationanduns
aturation,etc.
Detection of elements likeNitrogen,SulphurandHalogenbylLassaigne’s
test
Solubilitytest




FunctionalgrouptestlikePhenols,Amides/Urea,Carbohydrates,Amines,Carboxylica
cids,AldehydesandKetones,Alcohols,Esters,AromaticandHalogenatedHydrocarb
ons,Nitro compoundsandAnilides.
Meltingpoint/Boilingpointoforganiccompounds
Identification of the unknown compound from the literature using melting
point/boilingpoint.
Preparation of the derivatives and confirmation of the unknown compound
bymeltingpoint/boilingpoint.
8 Minimum5unknownorganic compoundstobeanalysedsystematically.
Preparationofsuitablesolidderivativesfromorganiccompounds

Constructionofmolecularmodels

RecommendedBooks(LatestEditions)

1

2
3
4
5
6
7
8
9

OrganicChemistrybyMorrisonandBoyd
OrganicChemistrybyl.L.Finar,Volume-I

Textbookof OrganicChemistrybyB.S.Bahl &ArunBahl.
OrganicChemistrybyP.L.Soni
PracticalOrganicChemistrybyMannandSaunders.
Vogel'stextbookofPracticalOrganicChemistry

Advanced Practical organicchemistrybyN.K.Vishnoi.
IntroductiontoOrganic Laboratorytechniques byPavia, LampmanandKriz.

ReactionandreactionmechanismbyAhluwaliah/Chatwal.
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BP203T BIOCHEMISTRY(Theory) 45 Hours
Scope: Biochemistry deals with complete understanding of the molecular levels of the
chemicalprocess associated with living cells. The scope of the subject is providing biochemical
facts and
theprinciplestounderstandmetabolismofnutrientmoleculesinphysiologicalandpathologicalconditions.
It is also emphasizing on genetic organization of mammalian genome and hetero
&autocatalyticfunctionsofDNA.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understand the catalytic role of enzymes, importance of enzyme inhibitors
indesignofnewdrugs,therapeuticanddiagnosticapplicationsofenzymes.
Understand
Understand the genetic organization of mammalian genome and functions
ofDNAIn the synthesisofRNAs andproteins.
Outcomes: After completion of this course the students shall come to know about theoretical
andpractical biochemical facts associated with living cells at molecular levels. It also emphasizes
aboutthegenetic organizationof mammaliangenomeandheteroandautocatalyticfunctionsofDNA
CourseContent
Unitl 8Hours
1 Biomolecules
Introduction,classification,chemicalnatureandbiologicalroleofcarbohydrate,lipids,nucleic
acids,amino acidsand proteins.
Bioenergetics
Conceptoffreeenergy,endergonicandexergonicreaction,Relationshipbetweenfreeenergy,
enthalpyand entropy;Redoxpotential.
Energyrichcompounds;classification; biologicalsignificancesof ATPandcyclic AMP
10 Hours

Carbohydratemetabolism

Glycolysis—Pathway,energeticsandsignificanceCitricacidcycle-

Pathway,energeticsandsignificance
HMP shunt and its significance; Glucose-6-Phosphate dehydrogenase
(G6PD)deficiency
Glycogen metabolism Pathways and glycogen storage diseases
(GSD)Gluconeogenesis-Pathwayand itssignificance
HormonalregulationofbloodglucoselevelandDiabetesmellitus
Biologicaloxidation

Electrontransportchain(ETC) anditsmechanism.Oxidativephosphorylation&its







Unitlll
1

Unit IV
1

BP209P

mechanismandsubstrate phosphorylation
InhibitorsETCandoxidativephosphorylation/Uncouplers

10Hours
Lipidmetabolism
B-Oxidation of saturated fatty acid (Palmitic acid) Formation and utilization of
ketonebodies;ketoacidosisDenovosynthesisoffattyacids(Palmiticacid)Biologicalsignifican
ce of cholesterol and conversion of cholesterol into bile acids, steroid
hormoneandvitaminDDisordersoflipidmetabolism:Hypercholesterolemia,atherosclerosis,f
attyliverandobesity.
Aminoacidmetabolism
General reactionsof amino
acidmetabolism:Transamination,deamination&decarboxylation, urea cycle and its
disorders Catabolism of phenylalanine and
tyrosineandtheirmetabolicdisorders(Phenyketonuria,Albinism,alkeptonuria,tyrosinemia)S
ynthesisandsignificanceofbiologicalsubstances;5-HT,melatonin,dopamine,noradrenaline,
adrenalineCatabolismofheme;hyperbilirubinemiaandjaundice

10Hours
Nucleic acidmetabolism andgeneticinformationtransfer

Biosynthesis of purine and pyrimidine nucleotides Catabolism of purine nucleotides

andHyperuricemia and Gout disease Organization of mammalian genome Structure of

DNAand RNA and their functions DNA replication (semi conservative model)

Transcription orRNAsynthesis Genetic code, Translationor Proteinsynthesisandinhibitors
7Hours

Enzymes

Introduction, properties, nomenclature and IUB classification of enzymes

Enzymekinetics(Michaelisplot,LineWeaverBurkeplot)

Enzymeinhibitorswithexamples

Regulation of enzymes: enzyme induction and repression, allosteric enzymes

regulationTherapeuticanddiagnosticapplicationsofenzymesandisoenzymesCoenzymes—

Structureand biochemicalfunctions

BIOCHEMISTRY(Practical)

Hours/weekListofExperiments

1

Qualitativeanalysisofcarbohydrates(Glucose,Fructose,Lactose,Maltose,Sucroseandstarc
h)
IdentificationtestsforProteins(albuminandCasein)

Quantitativeanalysisofreducingsugars(DNSAmethod)andProteins(Biuretmethod)







Qualitativeanalysisofurineforabnormalconstituents
Determinationofbloodcreatinine
Determinationofbloodsugar

Determinationof serumtotalcholesterol
PreparationofbuffersolutionandmeasurementofpH
Studyofenzymatichydrolysisofstarch
DeterminationofSalivary amylaseactivity

Studytheeffect of Temperature onSalivaryamylaseactivity.

Studytheeffect ofsubstrateconcentrationonsalivaryamylaseactivity.

RecommendedBooks(LatestEditions)

1

2
3
4
5
6
7
8
9

—_—
= O

Principles ofBiochemistrybyLehninger.

Harper'sBiochemistrybyRobertK.Murry,Daryl K.GrannerandVictorWW.Rodwell.

Biochemistry byStryer.

Biochemistry byD. SatyanarayanandU.Chakrapani
TextbookofBiochemistry byRamaRao.

TextbookofBiochemistrybyDeb.
OutlinesofBiochemistrybyConnandStumpf

Practical Biochemistry byR.C.GuptaandS.Bhargavan.
IntroductionofPracticalBiochemistrybyDavidT.Plummer.(3rdEdition)
Practical BiochemistryforMedical studentsbyRajagopal andRamakrishna.

PracticalBiochemistrybyHaroldVarley.
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BP204T PATHOPHYSIOLOGY(Theory) 45 Hours
Scope: Pathophysiology is the study of causes of diseases and reactions of the body to
suchdisease producing causes. This course is designed to impart a thorough knowledge of the
relevantaspects of pathology of various conditions with reference to its pharmacological
applications, andunderstanding of basic pathophysiological mechanisms. Hence it will not only help
to study thesyllabus of pathology, butalso toget baseline knowledge required to practice medicine
safely,confidently,rationallyand effectively.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Describetheetiologyandpathogenesisofthe selecteddiseasestates;
2 Namethesignsandsymptomsofthediseases;and
3 Mentionthecomplications of thediseases.
Outcomes: Upon completion of this course the students shall come to know about the causes
ofdiseases and reactions of the body to such diseases. It deals with relevant aspects of pathology
ofvarious conditions with reference to its pharmacological applications and understanding of
basicpathophysiologicalmechanisms.
CourseContent
Unitl 10 Hours
1 BasicprinciplesofCellinjuryandAdaptation:
Introduction, definitions, Homeostasis, Components and Types of Feedback
systems,Causes of cellular injury,Pathogenesis (Cell membrane damage, Mitochondrial
damage,Ribosome damage,Nucleardamage),Morphology ofcell injury— Adaptive
changes(Atrophy, Hypertrophy, hyperplasia, Metaplasia, Dysplasia),Cell swelling, Intra
cellularaccumulation,
Calcification,EnzymeleakageandCellDeathAcidosisAlkalosis,Electrolyteimbalance
Basicmechanisminvolvedin theprocessofinflammationandrepair:
Introduction, Clinical signs of inflammation, Different types of Inflammation,
Mechanismof Inflammation — Alteration in vascular permeability and blood flow,

migration of

WBC’s,Mediatorsofinflammation,Basicprinciplesofwoundhealingintheskin,Pathophysiolo

gyofAtherosclerosis
Unitll 10 Hours
1 CardiovascularSystem:
Hypertension,congestiveheartfailure,ischemicheartdisease(angina,myocardialinfarctio
n,atherosclerosisand arteriosclerosis)
Respiratorysystem:Asthma,Chronicobstructiveairwaysdiseases.

Renalsystem:Acuteandchronicrenalfailure







Unitlll 10Hours

1 HaematologicalDiseases:
Irondeficiency,megaloblasticanemia(VitB12andfolicacid),sicklecellanemia,thalasemia,her
editaryacquiredanemia,hemophilia
Endocrinesystem:Diabetes,thyroiddiseases,disordersof sexhormones
Nervoussystem:Epilepsy,Parkinson’sdisease, stroke,psychiatricdisorders:
depression,schizophreniaandAlzheimer’sdisease.

4 Gastrointestinalsystem: PepticUlcer

Unit IV 10Hours

1 Inflammatory boweldiseases, jaundice, hepatitis(A,B,C,D,E,F)alcoholicliverdisease.

2 Diseaseofbonesandjoints:Rheumatoidarthritis, osteoporosisandgout
Principlesofcancer: classification,etiologyandpathogenesisofcancer
Diseasesofbonesandjoints:RheumatoidArthritis,Osteoporosis,Gout
PrinciplesofCancer:Classification, etiologyandpathogenesisof Cancer

7 Hours
Infectiousdiseases:Meningitis, Typhoid,Leprosy, Tuberculosis, Urinarytractinfections,
PneumoniaandSevereacuterespiratorysyndrome—-relatedcoronavirus(SARS-CoV)

Sexuallytransmitteddiseases:AIDS, Syphilis,Gonorrhea

RecommendedBooks(LatestEditions)
1 VinayKumar,AbulK.Abas,JonC.Aster;Robbins&CotranPathologicBasisofDisease;
SouthAsiaedition;India;Elsevier;2014.

HarshMohan;TextbookofPathoIogy;G”‘edition;India; JaypeePublications;2010.

LaurenceB,BruceC,BjornK.;GoodmanGilman’sThePharmacologicalBasisof
Therapeutics;1 2"edition;NewYork:McGraw-Hill;2011.

Best, Charles Herbert 1899-1978; Taylor, Norman Burke 1885-1972;West,JohnB(John
Burnard); Best and Taylor’s Physiological basis of medical practice; 12thed;unitedstates;
WilliamandWilkins,Baltimore;1991[1990printing].

NickiR.Colledge,BrianR.Walker, StuartH. Ralston;Davidson’sPrinciples andPractice
ofMedicine;21%'edition; London;ELBS/Churchill Livingstone;2010.




Guyton A, John .E Hall; Textbook of Medical Physiology; 12" edition; WB
SaundersCompany;2010.
JosephDiPiro,RobertL.Talbert,GaryYee,BarbaraWells,L.MichaelPosey;Pharmacotherapy
:APathophysiologicalApproach;9"edition;London;McGraw-HillMedical;2014.

V. Kumar, R. S. Cotran and S. L. Robbins; BasicPathology; 6" edition;
Philadelphia;WWBSaunders Company;1997.

10 Roger Walker, Clive Edwards; Clinical Pharmacy and Therapeutics; 3 edition;

London;ChurchillLivingstonepublication;2003.

RecommendedJournals
ThedJournalofPathology.ISSN:1096-9896(Online)
TheAmericanJournalofPathology.ISSN:0002-9440
Pathology.1465-3931(Online)
InternationalJournalofPhysiology,PathophysiologyandPharmacology.ISSN: 1944-
8171(Online)
IndianJournalofPathologyandMicrobiology.ISSN-0377-4929.




BP205T COMPUTERAPPLICATIONSINPHARMACY (Theory) 30Hours(2Hours/week)
Scope:ThissubjectdealswiththeintroductionDatabase,DatabaseManagementsystem,andcomputera
pplicationin clinicalstudies and useofdatabases.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 knowthevarioustypes ofapplication ofcomputers inpharmacy
2 knowthevarious types ofdatabases
3 knowthevariousapplications ofdatabases inpharmacy
Outcomes:AftercompletingofthiscoursethestudentsshallcometoknowabouttheDatabasemanageme
ntsystem,computer applicationinpharmacyandclinicalstudiesanduseofdatabases.
CourseContent
Unitl 6Hours
1 NumberSystem:
Binary number system, Decimal number system, Octal number system,
Hexadecimalnumber systems, conversion decimal to binary, binary to decimal, octal to
binary etc,binary addition, binary subtraction — One’s complement ,Two’s complement
method,binarymultiplication,binarydivision
Concept of Information Systems and Software : Information gathering,
requirementand feasibility analysis, data flow diagrams, process specifications,
input/output design,processlifecycle,planning andmanagingthe project
6Hours
Web technologies:Introduction to HTML, XML,CSS and

Programminglanguages, introduction to web servers and Server Products

Introduction
todatabases,MYSQL,MSACCESS,PharmacyDrugdatabaseHormonalregulationofb
loodglucoseleveland Diabetesmellitus

Unitlll 6Hours

1 ApplicationofcomputersinPharmacy-—

Druginformationstorageandretrieval,Pharmacokinetics,MathematicalmodelinDrugdesign,
HospitalandClinicalPharmacy,ElectronicPrescribinganddischarge(EP)systems,barcodem
edicineidentificationandautomateddispensingofdrugs,mobiletechnologyandadherencemo
nitoringDiagnostic System, Lab-diagnostic System, Patient Monitoring System,
PharmalnformationSystem

6Hours

Bioinformatics:Introduction,ObjectiveofBioinformatics,BioinformaticsDatabases,Co

nceptofBioinformatics,ImpactofBioinformatics inVaccine Discovery







1ComputersasdataanalysisinPreclinicaldevelopment:Chromatographicdadaanalysis(CDS),
LaboratorylnformationmanagementSystem(LIMS)andTextinformationManagementSyste
m(TIMS)

BP210P COMPUTERAPPLICATIONSINPHARMACY (Practical)
Listof Experiments

1 Design a questionnaire using a word processing package to gather information about
aparticulardisease.
CreateaHTML webpagetoshowpersonalinformation.
Retrievetheinformationofadrug anditsadverseeffectsusingonlinetools
CreatingmailinglabelsUsingLabelWizard,generatinglabel in MSWORD
Createadatabasein MS Accessto storethepatientinformation with
therequiredfieldsUsingaccess
Designaform in MS Access toview,add,deleteand modifythe
patientrecordinthedatabase
Generatingreportandprintingthereportfrompatientdatabase
Creating invoicetable using—-MSAccess
DruginformationstorageandretrievalusingMSAccess

10 Creatingandworking withqueriesinMSAccess

11 ExportingTables,Queries,FormsandReportstowebpages

12 ExportingTables,Queries, Forms andReportstoXMLpages
RecommendedBooks(LatestEditions)

1 Computer Application in Pharmacy — Wiliam E.Fassett —Lea and Febiger,
600SouthWashington Square,USA,(215)922-1330.
ComputerApplicationinPharmaceuticalResearchandDevelopment—SeanEkins—
Wiley-Interscience,AJohnWilleyand Sons,INC.,Publication,USA
MicrosoftofficeAccess-2003,ApplicationDevelopmentUsingVBA,SQLServer, DAP
and Infopath —Cary N.Prague — Wiley Dreamtech India (P) Ltd.,4435/7,Ansari
Road,Daryagani,NewDelhi-110002
Bioinformatics (Concept, Skills and Applications) - S.C.Rastogi-CBS
PublishersandDistributors,4596/1-A,11DaryaGani,NewDelhi —110002(INDIA)




BP206T

ENVIRONMENTALSCIENCES(Theory) 30Hours

Scope: Environmental Sciences is the scientific study of the environmental system andthe statusof

its inherent or induced changes on organisms. It includes notonly the study of physical

andbiological characters of the environment but also the social and cultural factors and the impact

ofmanonenvironment.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1

6

Createtheawarenessaboutenvironmentalproblemsamonglearners.
Impartbasicknowledgeabouttheenvironmentanditsalliedproblems.
Developanattitudeofconcernfortheenvironment.

Motivatelearner toparticipate inenvironmentprotectionandenvironment improvement.
Acquire skills to help the concerned individuals in identifying and solving
environmentalproblems.

Strive toattainharmonywithNature.

Outcomes:Afterwinding-offofthiscoursethestudentsshallcometoknowabouttheenvironmental system

and status of its inherent or induced changes on organisms. It also givesknowledgeabouttheimpact

ofsocialand culturalfactorsofmanonenvironment.

CourseContent

Unitl
1

2
3
4

Unitll
1

Unitlil
1

10 Hours
TheMultidisciplinarynatureofenvironmentalstudies
NaturalResources
Renewableandnon-renewableresources:
Naturalresources andassociatedproblems
a) Forest resources; b) Water resources; c) Mineral resources; d) Food resources;
e)Energy resources; f) Land resources: Role of an individual in conservation of

naturalresources.

10 Hours
Ecosystems
=  Concept ofanecosystem.
»  Structureandfunctionofanecosystem.
= |ntroduction, types, characteristic features, structure and function of the
ecosystems:Forest ecosystem; Grassland ecosystem; Desert ecosystem; Aquatic
ecosystems(ponds,streams,lakes,rivers,oceans,estuaries)
10Hours

EnvironmentalPollution:Air pollution;Water pollution;Soilpollution
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RecommendedBooks(LatestEditions)

1

Y .K.Sing,EnvironmentalScience,NewAgelnternationalPvt,Publishers,Ban
galore

Agarwal,K.C.2001EnvironmentalBiology,NidiPubl.Ltd.Bikaner.
BharuchaErach, TheBiodiversityofindia,MapinPublishingPvt.Ltd.,Ahme
dabad —380 013,India,
BrunnerR.C.,1989,HazardousWastelncineration,McGrawHillinc.480p

ClarkR.S., MarinePollution,ClandersonPressOxford
Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T.
2001,EnvironmentalEncyclopedia, JaicoPubl.House,Mumbai,1196p

DeA.K.,EnvironmentalChemistry,WileyEasternLtd.

DownofEarth,CentreforScienceandEnvironment
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Semesterlll

4

BP301T PHARMACEUTICALORGANICCHEMISTRY -li(Theory) 45Hours

Scope: This subject deals with general methods of preparation and reactions of

someorganic compounds. Reactivity of organic compounds are also studied here. The

syllabusemphasizesonmechanismsandorientationofreactions. Chemistryoffatsandoilsareals

oincluded in the syllabus.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1 writethestructure,nameandthetypeofisomerismoftheorganiccompound

2 writethereaction,namethereactionandorientationofreactions

3 accountforreactivity/stabilityofcompounds,

4 prepareorganiccompounds
Outcomes:Aftercompletionofthiscoursethestudentsshallcometoknowaboutthetheatricalandpractical
aspectsofgeneralmethodsofpreparationandreactionsofsomeorganiccompounds,chemistryoffats
andoilsincludingreactivityoforganic compounds.

CourseContent
General methods of preparation and reactions of compounds superscripted with asterisk (*) to
beexplained To emphasize on definition, types, classification, principles/mechanisms,
applications,examplesand differences.
Unitl 10 Hours
1 Benzeneanditsderivatives
A Analytical,syntheticandotherevidencesinthederivationofstructureofbenzene,
Orbitalpicture,resonanceinbenzene,aromaticcharacters,Huckel’srule
Reactionsofbenzene-nitration,sulphonation,halogenation-
reactivity,Friedelcraftsalkylation-reactivity,limitations,Friedelcraftsacylation.
Substituents,effectofsubstituentsonreactivityandorientationofmonosubstitutedbenzeneco
mpoundstowardselectrophilic substitution reaction

D Structureandusesof DDT,Saccharin,BHCandChloramine
Unitll 10 Hours

1 Phenols*-Acidityofphenols,effectofsubstituentsonacidity,qualitativetests,Structureand

uses ofphenol,cresols,resorcinol,naphthols
AromaticAmines*-Basicityofamines,effectofsubstituentsonbasicity,andsyntheticuses
ofaryl diazoniumsalts
AromaticAcids*— reactions
Acidity,effectofsubstituentsonacidityandimportantofbenzoicacid.

Unitlll 10Hours
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Fatsand Oils
a) Fattyacids —reactions.
b) Hydrolysis,Hydrogenation, SaponificationandRancidityofoils,Dryingoils.
c) Analyticalconstants—Acidvalue,Saponificationvalue,Estervalue,lodinevalue,
Acetyl value, Reichert Meissl (RM) value— significance and principleinvolvedin
theirdetermination.
Unit IV 8Hours
1 Polynuclearhydrocarbons:
a) Synthesis,reactions
b) Structure and medicinal uses of Naphthalene, Phenanthrene,
Anthracene,Diphenylmethane, Triphenylmethane andtheirderivatives
7 Hours
Cyclo alkanes*
Stabilities — Baeyer’s strain theory, limitation of Baeyer’'s strain theory, Coulson
andMoffitt’s modification, Sachse Mohr’s theory (Theory of strainless rings), reactions
ofcyclopropaneand cyclobutane only
BP305P PHARMACEUTICALORGANICCHEMISTRY-II 4 Hours/week

(Practical)

Listof Experiments

I Experiments involving laboratory
techniquesRecrystallization
Steamdistillation
Determinationoffollowingoilvalues(includingstandardizationofreagents)Acid
value
Saponification
valuelodinevalue
Preparationofcompounds
Benzanilide/Phenylbenzoate/AcetanilidefromAniline/ Phenol/Anilinebyacylationreaction.
2,4,6-
Tribromoaniline/ParabromoacetanilidefromAniline/Acetanilidebyha
logenation (Bromination)reaction.
5-Nitro salicylic acid/Meta di nitro benzene from Salicylic acid / Nitro benzene
bynitrationreaction.
Benzoicacid fromBenzylchloridebyoxidationreaction.

Benzoicacid/ Salicylicacidfromalkylbenzoate/alkylsalicylatebyhydrolysis reaction.




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

Dibenzal acetone from Benzaldehyde by Claison Schmidt
reactionCinnammicacidfromBenzaldehydebyPerkinreaction

P-lodobenzoicacidfromP-aminobenzoicacid

RecommendedBooks(LatestEditions)

1

2
3
4
5
6
7
8
9

OrganicChemistrybyMorrisonandBoyd
OrganicChemistry byl.L.Finar,Volume-I

Textbookof OrganicChemistrybyB.S.Bahl &ArunBahl.
Organic ChemistrybyP.L.Soni
PracticalOrganicChemistrybyMannandSaunders.
Vogel’stextbookofPracticalOrganicChemistry

Advanced PracticalorganicchemistrybyN.K.Vishnoi

IntroductiontoOrganic Laboratorytechniques byPavia,LampmanandKriz.

IntroductionofPracticalBiochemistrybyDavidT.Plummer.(3rdEdition)
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BP302T PHYSICALPHARMACEUTICS-I(Theory) 45Hours
Scope: The course deals with the various physical and physicochemical properties,

andprinciples involved in dosage forms/formulations. Theory and practical components of

thesubject help the student to get a better insight into various areas of formulation

researchanddevelopment,andstabilitystudiesof pharmaceuticaldosageforms.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandvariousphysicochemicalpropertiesofdrugmoleculesinthedesigningth
e dosageforms
Knowtheprinciplesofchemicalkinetics&tousethemforstabilitytestingnaddetermina
tion ofexpirydate offormulations
Demonstrateuseofphysicochemicalpropertiesintheformulationdevelopmentande
valuation ofdosageforms.
Outcomes: After curtaining of this course the students shall come to know the
microorganismsused to produce alcohol, antibiotics, vaccines, vitamins and enzymes. It also
provides the practicalknowledge about the equipment used for experimental microbiology,
processes like;
sterilization,culturingmethods, stainingofmicrobesandmicrobiologicalassayofantibioticsandotherphar
maceuticals
CourseContent
Unitl 10 Hours
1 Solubility of drugs: Solubility expressions, mechanisms of solute solvent interactions,ideal
solubility parameters, solvation & association, quantitative approach to the
factorsinfluencing solubility ofdrugs,diffusionprinciplesin  biologicalsystems.Solubility
ofgas in liquids, solubility of liquids in liquids, (Binary solutions, ideal solutions)
Raoult’slaw,realsolutions.Partiallymiscibleliquids,Criticalsolutiontemperatureandapplicati
ons. Distributionlaw, its limitationsandapplications
10 Hours
States of Matter and properties of matter:State of matter, changes in the state
ofmatter,latentheats,vapourpressure,sublimationcriticalpoint,eutecticmixtures,gases,aer
osols— inhalers, relative humidity, liquid complexes, liquid crystals, glassy states,solid-
crystalline,amorphous&polymorphism.
Physicochemical properties of drug molecules: Refractive index, optical
rotation,dielectricconstant,dipolemoment,dissociationconstant,determinationsandapplicat
ions
4  Unitlll 8Hours
1 Surfaceandinterfacialphenomenon: Liquidinterface, surface&interfacialtensions,







surfacefreeenergy,measurementofsurface&interfacialtensions,spreadingcoefficient,
adsorption at liquid interfaces, surface active agents, HLB Scale,solubilisation,
detergency,adsorptionatsolidinterface.
Unit IV 8 Hours
1Complexationandproteinbinding:Introduction,ClassificationofComplexation,Applications,met
hodsofanalysis,proteinbinding,Complexationanddrugaction,crystallinestructuresofcomple
xesandthermodynamictreatmentofstabilityconstants.
UnitV 7 Hours
1pH,buffersandlsotonicsolutions:Sorensen’spHscale,pHdetermination(electrometric and
calorimetric), applications of buffers, buffer equation, buffer capacity,buffers
inpharmaceutical andbiologicalsystems,bufferedisotonicsolutions.

BP306P PHYSICALPHARMACEUTICS-I(Practical) 4

Hours/weekListofExperiments

1 Determinationthe solubility ofdrugat roomtemperature
DeterminationofpKavaluebyHalfNeutralization/HendersonHasselbalchequation.
Determinationof Partitionco-efficient of benzoicacidinbenzeneandwater
Determinationof Partitionco-efficient oflodineinCCl,andwater
Determinationof%compositionofNaClina solutionusingphenol-watersystembyCSTmethod
Determination ofsurfacetension ofgiven liquids bydropcountanddropweightmethod
DeterminationofHLB number ofa surfactantbysaponificationmethod
Determinationof FreundlichandLangmuirconstantsusingactivatedcharcoal

2
3
4
5
6
7
8
9

Determinationofcriticalmicellarconcentrationofsurfactants

-
o

Determinationofstabilityconstantanddonoracceptorratioof PABA-
Caffeinecomplexbysolubilitymethod
DeterminationofstabilityconstantanddonoracceptorratioofCupric-

GlycinecomplexbypHtitrationmethod

RecommendedBooks(LatestEditions)
1 Physical PharmacybyAlfredMartin
2 Experimental PharmaceuticsbyEugene,Parott.
3 Tutorial PharmacybyCooperandGunn.
4 StocklosamdJ.PharmaceuticalCalculations,Lea&Febiger,Philadelphia.
5 LibermanH.A,LachmanC.,Pharmaceutical Dosageforms, Tablets, Volume-

1to3,MarcelDekkarlnc.




LibermanH.A, LachmanC,PharmaceuticalDosageforms.Dispersesystems,volume1,2,
3.Marcel Dekkarlnc.

Physical PharmaceuticsbyRamasamyCandManavalanR.
LaboratoryManualofPhysicalPharmaceutics,C.V.S.Subramanyam,J. Thimmasettee

PhysicalPharmaceuticsbyC.V.S.Subramanyam

TestbookofPhysicalPhramacy,byGauravJain& Roop K.Khar
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BP303T PHARMACEUTICALMICROBIOLOGY(Theory) 45 Hours
1  Scope:Studyofallcategoriesofmicroorganismsespeciallyfortheproductionofalcoholantibi
otics,vaccines,vitaminsenzymesetc..
2 Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandmethodsofidentification,
cultivationandpreservationofvariousmicroorganisms
Tounderstandtheimportanceandimplementationofsterilizationinpharmaceutic
alprocessing andindustry
Learnsterilitytestingofpharmaceuticalproducts.
CarriedoutmicrobiologicalstandardizationofPharmaceuticals.
Understandthecellculturetechnologyanditsapplicationsinpharmaceuticalindu
stries.
Outcomes: After wrappingofthis course the studentsshall come to know the microorganismsused
to produce alcohol, antibiotics, vaccines, vitamins and enzymes. It also provides the
practicalknowledge about the equipment used for experimental microbiology, processes like;
sterilization,culturingmethods, stainingofmicrobesandmicrobiologicalassayofantibioticsandotherphar
maceuticals.
CourseContent
Unitl 10 Hours
1 Introduction,historyof microbiology, itsbranches,scopeanditsimportance.
2 IntroductiontoProkaryotes andEukaryotes
3 Studyofultra-structureandmorphologicalclassificationofbacteria,nutritionalrequirements,

raw materials used for culture media and physical parameters for

growth,growthcurve,isolationandpreservationmethodsforpurecultures,cultivationofanaero

bes,quantitativemeasurementofbacterialgrowth(total &viablecount).
Studyofdifferenttypesofphaseconstrastmicroscopy,darkfieldmicroscopyandelectronmicro
scopy.

10 Hours
Identificationofbacteriausingstainingtechniques(simple,Gram’s&Acidfaststaining)
andbiochemicaltests(IMViC).

Study ofprinciple,procedure,merits,demerits and applications
ofphysical,chemicalgaseous,radiation andmechanicalmethodofsterilization.
3 Evaluationoftheefficiencyofsterilizationmethods.
4 Equipmentsemployedinlargescalesterilization.Sterilityindicators.
Unitlll 10Hours




Unit IV
1

4

Studyofmorphology,classification,reproduction/replicationandcultivationofF ungiandVirus
es.

Classificationandmodeofactionof disinfectants
Factorsinfluencingdisinfection,antisepticsandtheirevaluation.Forbacteriostaticandbacteri
cidalactions

Evaluationofbactericidal&Bacteriostatic.

Sterilitytestingofproducts(solids, liquids,ophthalmicandothersterileproducts)accordingtol P
,BP andUSP.

8 Hours
Designingofasepticarea,laminarflowequipments;studyofdifferentsourcesofcontaminationi
nanaseptic areaandmethodsofprevention, cleanareaclassification.
Principlesandmethodsofdifferentmicrobiologicalassay.
Methodsforstandardizationofantibiotics,vitaminsandaminoacids.
Assessmentofanewantibiotic.

7 Hours
Types of spoilage, factors affecting the microbial spoilage ofpharmaceutical
products,sources and types of microbial contaminants, assessment of microbial
contaminationandspoilage.
Preservationofpharmaceuticalproductsusingantimicrobialagents,evaluationofmicrobialsta
bilityofformulations.

Growth of animal cells in culture, general procedure for cell culture, Primary,
establishedandtransformedcell cultures.

Applicationofcellculturesinpharmaceuticalindustryandresearch.

BP307PPHARMACEUTICALMICROBIOLOGY (Practical)

Hours/weekListofExperiments
1

Introduction and study of different equipments and processing, e.g.,, B.O.D.
incubator,laminarflow,aseptichood,autoclave,hotairsterilizer,deepfreezer,refrigerator,micr
oscopesusedin experimentalmicrobiology.
Sterilizationofglassware,preparationandsterilizationofmedia.

Subculturing ofbacteriaandfungus.Nutrientstabsandslantspreparations.
Stainingmethods-Simple,Gramsstainingandacidfaststaining(Demonstrationwithpractical).
Isolationofpurecultureofmicro-
organismsbymultiplestreakplatetechniqueandothertechniques.

Microbiological assayofantibioticsbycupplate methodandothermethods




MotilitydeterminationbyHangingdropmethod.
Sterility testingofpharmaceuticals.
Bacteriologicalanalysisofwater

10 Biochemicaltest.

RecommendedBooks(LatestEditions)
W.B.HugoandA.D.Russel:PharmaceuticalMicrobiology,BlackwellScientificpublications,O
xford London.

PrescottandDunn.,IndustrialMicrobiology,4"edition, CBSPublishers&Distributors,Delhi.
Pelczar,ChanKreig,Microbiology, TataMcGrawHilledn.
MalcolmHarris,BalliereTindallandCox:PharmaceuticalMicrobiology.
Rose:IndustrialMicrobiology.

Probisher,Hinsdillet al:FundamentalsofMicrobiology, 9thed.Japan
CooperandGunn’s:TutorialPharmacy,CBSPublisherand Distribution.
Peppler:MicrobialTechnology.

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

Ananthnarayan:Text Bookof Microbiology, Orient-Longman,Chennai
Edward:FundamentalsofMicrobiology.

N.K.Jain:PharmaceuticalMicrobiology,VallabhPrakashan,Delhi

Bergeysmanualofsystematicbacteriology,WilliamsandWilkins-AWaverlycompany




1

2

BP304T PHARMACEUTICALENGINEERING(Theory) 45Hours

Scope: This course is designed to impart a fundamental knowledge on the art

andscienceofvarious unitoperations usedinpharmaceuticalindustry.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 ToknowvariousunitoperationsusedinPharmaceuticalindustries.

Tounderstandthematerialhandlingtechniques.
Toperformvariousprocessesinvolvedin pharmaceuticalmanufacturingprocess.
Tocarryoutvarioustesttopreventenvironmentalpollution.
Toappreciateandcomprehendsignificanceofplantlayoutdesignforoptimumuseofresources.
To appreciate the various
preventivemethodsusedforcorrosioncontrolinPharmaceutical industries.

Outcomes: After completion of this course the students shall come to know the

fundamentaltheoretical and practical knowledge on the art and science of various unit operations

used inpharmaceuticalindustry.

CourseContent

Unitl 10 Hours

1 Flow of fluids: Types of manometers, Reynolds number and its significance,

Bernoulli’'stheorem and its applications, Energy losses, Orifice meter, Venturimeter, Pitot
tube andRotometer.
Size Reduction: Objectives,Mechanisms & Laws governing size reduction,
factorsaffecting size reduction, principles, construction, working, uses, merits and
demerits ofHammermill,ballmill,fluid energymill,Edgerunnermill&endrunnermill.
Size Separation: Objectives, applications & mechanism of size

separation,officialstandards of powders, sieves, size separation Principles, construction,

working, uses,merits and demerits of Sieve shaker, cyclone separator, Air separator,

Bag filter &elutriationtank.
Unitll 10 Hours

1 Heat Transfer: Objectives, applications & Heat transfer mechanisms.
Fourier'slaw, Heat transfer by conduction, convection & radiation. Heat
interchangers &heatexchangers.
Evaporation: Objectives, applications and factors influencing evaporation,
differencesbetween evaporation and other heat process. principles, construction,
working, uses,merits and demerits of Steam jacketed kettle, horizontal tube evaporator,
climbing
filmevaporator,forcedcirculationevaporator,multipleeffectevaporator&Economyof
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Unitlil
1

Unit IV
1

UnitV

multipleeffectevaporator.
Distillation:Basic Principles  and methodology  ofsimple  distillation,flash
distillation,fractional distillation, distillation under reduced pressure, steam distillation &
moleculardistillation

8Hours
Drying:Objectives,applications&mechanismofdryingprocess,measurements&application
sofEquilibriumMoisturecontent,rateofdryingcurve.principles,construction, working, uses,
merits and demerits of Tray dryer, drum dryer spray dryer,fluidizedbed dryer,
vacuumdryer, freezedryer.
Mixing: Objectives, applications & factors affecting mixing, Difference between solid
andliquidmixing,mechanismofsolidmixing,liquidsmixingandsemisolidsmixing.Principles,
Construction, Working, uses, Merits and Demerits of Double cone blender,twin shell
blender, ribbon blender, Sigma blade mixer, planetary mixers,
Propellers, Turbines,Paddles& SilversonEmulsifier,

8 Hours
Filtration: Objectives, applications, Theories & Factors influencing filtration, filter
aids,filter medias. Principle, Construction, Working, Uses, Merits and demerits of plate
&framefilter filterleaf,rotarydrumfilter, Metafilter&Cartridgefilter, membranefiltersand
SeidtZfilter.

Centrifugation:Objectives,principle&applicationsofCentrifugation,principles,construction

, working, uses, merits and demerits of Perforated basket centrifuge, Non-

perforatedbasketcentrifuge,semicontinuouscentrifuge&supercentrifuge.

7 Hours

1Materialsofpharmaceuticalplantconstruction,Corrosionanditsprevention:Factors

affectingduringmaterialsselectedforPharmaceuticalplantconstruction, Theoriesofc
orrosion,typesofcorrosionandthereprevention. Ferrous and nonferrous metals,

inorganic and organic non metals,basic ofmaterial handlingsystems.

RecommendedBooks(LatestEditions)

1
2

Introductiontochemicalengineering—Walter LBadger &JuliusBanchero,Latestedition.
Solidphaseextraction,Principles,techniquesandapplicationsbyNigelJ.K.Simpson-
Latestedition.

Unitoperationofchemicalengineering —McabeSmith,Latestedition.

Pharmaceuticalengineeringprinciplesandpractices—C.V.SSubrahmanyametal.,




5
6
7

8
BP308P

Latestedition.

Remingtonpracticeof pharmacy-Martin,Latestedition.

Theoryandpracticeofindustrial pharmacybylLachmann.,Latestedition.
Physicalpharmaceutics-C.V.SSubrahmanyametal.,Latestedition.
CooperandGunn’sTutorialpharmacy,S.J.Carter,Latestedition.
PHARMACEUTICALENGINEERING(Practical) 4 Hours/week
Determinationof radiationconstantof brass, iron,unpaintedandpaintedglass.
Steamdistillation—Tocalculate theefficiencyofsteamdistillation.

Todeterminetheoverall heat transfercoefficientbyheatexchanger.

Constructionof dryingcurves(forcalciumcarbonateandstarch).
Determinationofmoisturecontent andlossondrying.
Determinationofhumidityofair—i)Fromwetanddrybulbtemperatures—
useofDewpointmethod.
DescriptionofConstructionworkingandapplicationofPharmaceuticalMachinerysuchasrotar
ytabletmachine,fluidizedbed coater fluid energymill,dehumidifier.
Sizeanalysisbysieving—Toevaluatesizedistributionoftabletgranulations—

Construction
Sizereduction:ToverifythelawsofsizereductionusingballmillanddeterminingKicks,
Rittinger’s,Bond’scoefficients,powerrequirementandcriticalspeedofBallMill.
Demonstrationofcolloidmill,planetarymixer,fluidizedbeddryer,freezedryerandsuchotherma
jorequipment.
FactorsaffectingRateofFiltrationandEvaporation(Surfacearea,ConcentrationandThicknes
s/viscosity

Tostudythe effectoftime onthe Rate ofCrystallization.

TocalculatetheuniformitylndexforgivensamplebyusingDoubleConeBlender.
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Semester IV
BP401T PHARMACEUTICALORGANICCHEMISTRY -lli(Theory) 45Hours
Scope: This subject imparts knowledge on stereo-chemical aspects of organic compounds
andorganicreactions,important namedreactions,chemistryof
importantheterocycliccompounds.ltalsoemphasizes onmedicinal
andotherusesoforganiccompounds.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 understandthemethodsofpreparationandpropertiesoforganiccompounds
2 explain the stereo chemical aspects of organic compounds and stereo
chemicalreactions
3 knowthemedicinalusesandotherapplicationsoforganiccompounds
Outcomes: After finishing of this course the students shall come to know about the stereo-
chemicalaspects of organic compound and organic reactions, important named reactions,
chemistry ofimportantheterocyclic compoundsincludingthemedicinalusesoforganic compounds.
CourseContent
Note: To emphasize on definition, types, mechanisms, examples,
uses/applications.Unitl 10Hours
1 Stereoisomerism
Opticalisomerism—
Optical activity, enantiomerism, diastereoisomerism, meso
compoundsElements ofsymmetry,chiraland achiralmolecules
DLsystemof
nomenclatureofopticalisomers,sequencerules,RSsystemofnom
enclature ofopticalisomers
Reactionsof chiralmolecules
Racemic modification and resolution of racemic
mixture.Asymmetricsynthesis:partialand absolute
Unitll 10 Hours
1 Geometricalisomerism
Nomenclature of geometrical isomers (Cis Trans, EZ, Syn Anti
systems)Methodsofdeterminationofconfigurationofgeometricalisomers.
ConformationalisomerisminEthane,n-ButaneandCyclohexane.

Stereo isomerism in biphenyl compounds (Atropisomerism) and conditions for

opticalactivity.

Stereospecificandstereoselectivereactions
Unitlll 10Hours







Nomenclatureandclassification
Synthesis,reactionsandmedicinalusesoffollowingcompounds/derivativesPyrrole,Furan,and
Thiophene

Relativearomaticityandreactivityof Pyrrole,FuranandThiophene

8 Hours

Synthesis,reactionsandmedicinalusesoffollowingcompounds/derivatives:

Pyrazole,Imidazole,OxazoleandThiazole.
Pyridine,Quinoline,Isoquinoline,Acridineandindole.
BasicityofpyridineSynthesisandmedicinalusesof Pyrimidine,Purine,azepinesandtheir
derivatives

7 Hours
Reactionsofsyntheticimportance
Metalhydridereduction(NaBH,andLiAlH,),Clemmensenreduction,Birchreduction,WolffKish
ner reduction.
Oppenauer-oxidationandDakinreaction.

BeckmannsrearrangementandSchmidtrearrangement.Claisen-Schmidtcondensation

RecommendedBooks(LatestEditions)

1

Organicchemistrybyl.L.Finar, Volume-| &llI.
Atextbookoforganicchemistry—ArunBahl,B.S.Bahl.
HeterocyclicChemistrybyRaj K.Bansal
OrganicChemistrybyMorrisonandBoyd
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
andtherapeutic value of drugs. The subject emphasizes on structure activity relationships of
drugs,importance of physicochemical properties and metabolism ofdrugs. The syllabus also
emphasizesonchemicalsynthesisofimportantdrugs under each class.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1 understandthechemistryofdrugswithrespecttotheirpharmacologicalactivity

2 understandthedrugmetabolicpathways, adverse effectandtherapeuticvalueofdrugs

3 knowtheStructuralActivityRelationship(SAR)ofdifferentclassofdrugs

4 writethechemicalsynthesisof somedrugs
Outcomes: After completion of this course the students shall come to know about the
fundamentalknowledge on the structure, chemistry and therapeutic value of drugs. It gives
knowledge
onstructuralactivityrelationshipofdrugs,importanceofphysicochemicalpropertiesandmetabolismofdru
gs.ltclearsthepracticalaspects aboutthepreparations andassayofsomeimportantdrugs.
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 asspecifiedin thecourse andsynthesisofdrugssuperscripted(*)
Unitl 10 Hours

1 IntroductiontoMedicinalChemistry

2 Historyand development ofmedicinalchemistry

3 Physicochemicalproperties inrelationtobiologicalaction

lonization, Solubility, Partition Coefficient, Hydrogen bonding, Protein binding,
Chelation,Bioisosterism,Optical and Geometricalisomerism.
Drugmetabolism

Drugmetabolismprinciples-PhaselandPhasell.
Factorsaffectingdrugmetabolismincludingstereochemicalaspects.

10 Hours
DrugsactingonAutonomicNervousSystemAdrenergicNeurotransmitters:
Biosynthesisandcatabolismofcatecholamine.Adrenergicre
ceptors(Alpha&Beta)andtheirdistribution.
Sympathomimeticagents:SARofSympathomimeticagents
Direct acting: Nor-epinephrine, Epinephrine, Phenylephrine*, Dopamine,
Methyldopa,Clonidine,Dobutamine,lsoproterenol, Terbutaline,Salbutamol*,Bitolterol,Nap
hazoline,Oxymetazolineand Xylometazoline.







Unitlll
1

Unit IV

Indirect acting agents: Hydroxyamphetamine, Pseudoephedrine,
Propylhexedrine.Agents with mixedmechanism:Ephedrine,Metaraminol.
AdrenergicAntagonists:
Alphaadrenergicblockers:Tolazoline*,Phentolamine,Phenoxybenzamine,Prazosin,Dihydroerj
mine,Methysergide.
Betaadrenergicblockers:SARofbetablockers,Propranolol*,Metibranolol,Atenolol,Betazol
ol,Bisoprolol,Esmolol,Metoprolol,Labetolol,Carvedilol.

10Hours
Cholinergicneurotransmitters:
Biosynthesisandcatabolismofacetylcholine.
Cholinergicreceptors(Muscarinic&Nicotinic)andtheirdistribution.
Parasympathomimeticagents:SARof Parasympathomimeticagents
Directactingagents:Acetylcholine,Carbachol*,Bethanechol,Methacholine,Pilocarpine.
Indirectacting/Cholinesteraseinhibitors(Reversible&Irreversible):Physostigmine,Ne
ostigmine*,Pyridostigmine,Edrophoniumchloride, Tacrinehydrochloride, Ambenonium
chloride, Isofluorphate, Echothiophate iodide, Parathione,Malathion.

Cholinesterasereactivator:Pralidoximechloride.

CholinergicBlockingagents:SARofcholinolyticagents

Solanaceous alkaloids and analogues:Atropine sulphate, Hyoscyamine
sulphate,Scopolaminehydrobromide,Homatropinehydrobromide,lpratropiumbromide*.
Synthetic cholinergic blocking agents: Tropicamide, Cyclopentolate
hydrochloride,Clidinium  bromide, Dicyclomine hydrochloride*,  Glycopyrrolate,
Methantheline
bromide,Propanthelinebromide,Benztropinemesylate, Orphenadrinecitrate,Biperidinehydr
ochloride, Procyclidine hydrochloride*, Tridihexethyl chloride, Isopropamide
iodide,Ethopropazinehydrochloride.

8 Hours
DrugsactingonCentral NervousSystem
SedativesandHypnotics:
Benzodiazepines: SAR of Benzodiazepines, Chlordiazepoxide, Diazepam?®,
Oxazepam,Chlorazepate,Lorazepam,Alprazolam,Zolpidem
Barbiturtes:SARofbarbiturates,Barbital*,Phenobarbital, Mephobarbital, Butat¥arimtzBital,
entobarbital, Secobarbital

Miscelleneous:




Amides&imides:Glutethmide.
Alcohol & their carbamate derivatives: Meprobomate, Ethchlorvynol. Aldehyde &
theirderivatives: Triclofossodium,Paraldehyde.
Antipsychotics
Phenothiazeines: SAR of Phenothiazeines - Promazine hydrochloride,
Chlorpromazinehydrochloride*, Triflupromazine, Thioridazinehydrochloride,Piperacetazin
ehydrochloride, Prochlorperazine maleate, Trifluoperazine hydrochloride.
Ring Analogues of Phenothiazeines: Chlorprothixene, Thiothixene,
Loxapinesuccinate,Clozapine.
Flurobuterophenones:Haloperidol,Droperidol,Risperidone.
Betaaminoketones:Molindonehydrochloride.
Benzamides: Sulpieride.
Anticonvulsants:
SARofAnticonvulsants,mechanismofanticonvulsantaction
Barbiturates:Phenobarbitone,Methabarbital. Hydanto
ins:Phenytoin*,Mephenytoin,
EthotoinOxazolidinediones:Trimethadione,Parameth
adione
Succinimides:Phensuximide,Methsuximide,Ethosuximide*U
rea and monoacylureas: Phenacemide,
Carbamazepine*Benzodiazepines:Clonazepam
Miscellaneous:Primidone,Valproicacid, Gabapentin,Felbamate
UnitV 7 Hours

1 DrugsactingonCentral NervousSystem

A Generalanesthetics:
Inhalationanesthetics:Halothane*,Methoxyflurane,Enflurane,Sevoflurane,lsoflurane,De
sflurane.
Ultra short acting barbitutrates: Methohexital sodium*, Thiamylal sodium,
Thiopentalsodium.
Dissociative anesthetics: Ketamine

hydrochloride.”BNarcoticand non-narcoticanalgesics

Morphineandrelateddrugs:SARofMorphineanalogues,Morphinesulphate,Codeine,Mep

eridinehydrochloride,Anilerdinehydrochloride,Diphenoxylatehydrochloride, Loperamide

hydrochloride, Fentanyl citrate®, Methadone
hydrochloride*,Propoxyphenehydrochloride,Pentazocine,Levorphanoltartarate.

Narcoticantagonists:Nalorphinehydrochloride,Levallorphantartarate,Naloxone







BP406P

hydrochloride.
Anti-inflammatoryagents:Sodiumsalicylate,Aspirin,Mefenamicacid*,Meclofenamate,
Indomethacin, Sulindac, Tolmetin, Zomepriac, Diclofenac,
Ketorolac,lbuprofen*,Naproxen,Piroxicam,Phenacetin,Acetaminophen,Antipyrine,Phenyl

butazone.

MEDICINALCHEMISTRY-I(Practical)

Hours/weekListofExperiments

1
2
3
4
5
6
7
8
9

Preparationofdrugs/intermediates
1,3-pyrazole

1,3-oxazole

Benzimidazole

Benztriazole
2,3-diphenylquinoxaline

Benzocaine

Phenytoin

Phenothiazine

Barbiturate

Assayofdrugs

Chlorpromazine

Phenobarbitone

Atropine

Ibuprofen

Aspirin

Furosemide

Determination ofPartitioncoefficient foranytwodrugs

RecommendedBooks(LatestEditions)

1

WilsonandGiswold’sOrganicmedicinalandPharmaceuticalChemistry.
Foye’sPrinciplesofMedicinalChemistry.
Burger'sMedicinalChemistry,VolltolV.

Introduction toprinciplesofdrugdesign-Smith andWilliams.
Remington’sPharmaceuticalSciences.
Martindale’sextrapharmacopoeia.

OrganicChemistrybyl.L.Finar, Vol.ll.

82



8
9
10

TheOrganicChemistryofDrug SynthesisbylLednicer,Vol.1-5.

IndianPharmacopoeia.

Textbookof practicalorganicchemistry-A.l.Vogel.
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BP403T PHYSICALPHARMACEUTICS-lI(Theory) 45Hours
Scope: The course deals with the various physical and physicochemical properties, and
principlesinvolved in dosage forms/formulations. Theory and practical components of the subject
help thestudent to get a better insight into various areas of formulation research and development,
andstabilitystudiesofpharmaceutical dosageforms.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandvariousphysicochemicalpropertiesofdrugmoleculesinthedesigningth
e dosageforms
Knowtheprinciplesofchemicalkinetics&touse themforstability
testingnaddetermination ofexpirydate offormulations
Demonstrate use of physicochemical properties in the
formulationdevelopmentand evaluation ofdosageforms.
Outcomes: End completion of this course the students shall come to know about the theatrical
andpractical aspects of various physical and physicochemical properties and principles involved
indosagesformswith therelevance ofdevelopmentandstabilitystudy.
CourseContent
Unitl
1 Colloidaldispersions:
Classification of dispersed systems & their
generalcharacteristics,Size& shapesofcolloidalparticles,
Classification of colloids & comparative account of their general
properties.Optical,kinetic&electricalproperties.
Effectofelectrolytes,coacervation,peptization&protectiveaction.
Unitll 10 Hours

1 Rheology: Newtonian systems, law of flow, kinematic viscosity, effect of

temperature,non-
Newtoniansystems,pseudoplastic,dilatant,plastic,thixotropy,thixotropyinformulation,deter
minationof viscosity,capillary,falling Sphere,rotationalviscometers
Deformation of solids: Plastic and elastic deformation, Heckel equation, Stress,
Strain,ElasticModulus

Unitlll 10Hours

1

Coarsedispersion:Suspension,interfacialpropertiesofsuspendedparticles,settlinginsusp
ensions, formulation offlocculatedand
deflocculatedsuspensions.Emulsionsandtheoriesofemulsification,microemulsionandmulti

pleemulsions;Stabilityofemulsions,preservationofemulsions,rheologicalpropertiesofemul







Unit IV

10Hours

1Micromeretics: Particle size and distribution, mean particle size, number and

BP407P

weightdistribution,particlenumber,methodsfordeterminingparticlesizebydifferentmethods,
counting and separation method, particle shape, specific surface, methods
fordeterminingsurfacearea,permeability,adsorption,derivedpropertiesofpowders,porosity,
packingarrangement,densities,bulkiness &flowproperties.
10Hours

Drug stability: Reaction kinetics: zero, pseudo-zero, first & second order, units of
basicrateconstants,determinationofreactionorder.Physicalandchemicalfactorsinfluencing
the chemical degradation of pharmaceutical product: temperature,
solvent,ionicstrength,dielectricconstant,specific&generalacidbasecatalysis,Simplenumeri
cal problems. Stabilization of medicinal agents against common reactions
likehydrolysis&oxidation.Acceleratedstabilitytestinginexpirationdatingofpharmaceuticaldo

sageforms.Photolytic degradation anditsprevention

PHYSICALPHARMACEUTICS-lI(Practical)

Hours/weekListofExperiments

10
11

Determinationofparticlesize,particlesizedistributionusing sievingmethod
Determinationofparticlesize,particlesizedistributionusingMicroscopicmethod
Determinationofbulkdensity,truedensityandporosity
Determinetheangleofreposeandinfluenceoflubricantonangleofrepose
Determination ofviscosityofliquid using Ostwald’sviscometer
Determinationsedimentationvolume witheffectofdifferentsuspendingagent
Determinationsedimentationvolumewitheffectofdifferentconcentrationofsinglesusp
endingagent
DeterminationofviscosityofsemisolidbyusingBrookfieldviscometer
Determinationofreactionrateconstantfirstorder.
Determinationofreactionrateconstantsecondorder

Accelerated stabilitystudies

RecommendedBooks(LatestEditions)

1

2
3
4

Physical PharmacybyAlfredMartin,Sixthedition

Experimental pharmaceuticsbyEugene,Parott.

Tutorial pharmacybyCooperandGunn.
StocklosamdJ.Pharmaceuticalcalculations,Lea&Febiger,Philadelphia.
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Liberman H.A, Lachman C., Pharmaceutical Dosage forms, Tablets, Volume-1 to

3,MarcelDekkarInc.
LibermanH.A, LachmanC,Pharmaceuticaldosageforms.Disperse systems,volume1,2,

3.Marcel Dekkarlnc.

Physical PharmaceuticsbyRamasamyC,and ManavalanR.
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BP404T PHARMACOLOGY-I(Theory) 45 Hours
Scope: The main purpose of the subject is to understand what drugs do to the living organisms

andhow their effects can be applied to therapeutics. The subject covers the information about the

drugslike, mechanism of action, physiological and biochemical effects (pharmacodynamics) as well

asabsorption, distribution, metabolism and excretion (pharmacokinetics) along with the
adverseeffects, clinical uses, interactions, doses, contraindications and routes of administration of
differentclasses ofdrugs.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandthepharmacologicalactionsofdifferentcategoriesof drugs
2 Explain the mechanism of drug action at organ system/sub cellular/
macromolecularlevels.
Applythebasicpharmacologicalknowledgeinthepreventionandtreatment
ofvariousdiseases.
4 Observetheeffectof drugsonanimalsbysimulatedexperiments
5 Appreciatecorrelationofpharmacologywithotherbiomedicalsciences
Outcomes:Aftercompletionofthiscoursethestudentsshallcometoknowaboutthetheatricaland practical
aspects of  mechanism of  action, pharmacodynamics  and pharmacokinetics,
adverseeffects,clinicaluse,interactions,contraindications androuteofadministrationofdrugs
CourseContent
Unitl 8 Hours
1 GeneralPharmacology
A IntroductiontoPharmacology-Definition, historicallandmarksandscopeofpharmacology,
nature and source of drugs, essential drugs concept and routes of
drugadministration,Agonists,antagonists(competitiveandnoncompetitive),sparereceptors,
addiction,tolerance, dependence,tachyphylaxis,idiosyncrasy,allergy.
Pharmacokinetics-
Membranetransport,absorption,distribution,metabolismandexcretionofdrugs.Enzymeindu
ction,enzymeinhibition,kinetics ofelimination
12 Hours
GeneralPharmacology
Pharmacodynamics- Principles and mechanisms of drug action. Receptor theories
andclassification of receptors, regulation of receptors. drug receptors interactions
signaltransductionmechanisms,G-protein—
coupledreceptors,ionchannelreceptor,transmembrane  enzyme linked receptors,
transmembrane JAK-STAT binding receptorand receptors that regulate transcription

factors, dose response relationship, therapeuticindex,combined effectsofdrugs







Unitlll
1
A
B

Adversedrugreactions.
Druginteractions(pharmacokineticandpharmacodynamic)
Drugdiscovery and clinicalevaluationofnewdrugs-Drug
discoveryphase,preclinicalevaluationphase,
clinicaltrialphase,phasesofclinicaltrialsandpharmacovigilance.

10Hours
Pharmacologyofdrugsacting onperipheralnervoussystem
Organizationandfunctionof ANS.

Neurohumoral transmission,co-transmission and classification of

neurotransmitters.C

E
F
Unit IV
1
A

B
C

Parasympathomimetics,Parasympatholytics,Sympathomimetics,sympatholytics.D
Neuromuscularblockingagents andskeletalmusclerelaxants(peripheral).
Localanestheticagents.
Drugsusedinmyastheniagravisandglaucoma

8Hours
Pharmacologyof drugsacting oncentralnervoussystem
NeurohumoraltransmissionintheC.N.S.specialemphasisonimportanceofvariousneurotran
smitters likewithGABA,Glutamate,Glycine,serotonin,dopamine.
Generalanestheticsandpre-anesthetics.

Sedatives, hypnotics and centrally acting muscle

relaxants.D Anti-epileptics

E
UnitV

1

A

B

Alcoholsanddisulfiram
7Hours

Pharmacologyof drugs actingoncentralnervoussystem
Psychopharmacologicalagents:Antipsychotics,antidepressants,anti-anxietyagents,anti-
manicsandhallucinogens.

Drugs used in Parkinsons disease and Alzheimer’s

disease.C CNSstimulantsandnootropics.

D
E
BP408P

Opioidanalgesicsandantagonists
Drugaddiction,drugabuse,toleranceanddependence.
PHARMACOLOGY-I(Practical)

Hours/weekListofExperiments

1

2
3
4

Introductiontoexperimentalpharmacology.
Commonlyusedinstrumentsin experimentalpharmacology.
Studyofcommonlaboratoryanimals.
Maintenanceoflaboratory animalsasperCPCSEAguidelines.







8

9

10
11
12
13
14
15

anestheticsandeuthanasiausedforanimalstudies.
Studyofdifferent routesofdrugsadministration inmice/rats.
Studyofeffectofhepaticmicrosomalenzymeinducersonthephenobarbitonesleepingtimeinmi
ce.

Effectofdrugsonciliary motilityoffrogoesophagus

Effect of drugsonrabbiteye.

Effectsofskeletalmusclerelaxants usingrota-rodapparatus.
Effectofdrugson locomotor activityusingactophotometer.
AnticonvulsanteffectofdrugsbyMES andPTZmethod.
Studyofstereotypeandanti-catatonicactivityof drugsonrats/mice.
Studyofanxiolyticactivityofdrugsusingrats/mice.

Studyoflocalanestheticsbydifferentmethods

Note:Alllaboratorytechniquesandanimalexperimentsaredemonstratedbysimula

tedexperimentsbysoftwaresandvideos

RecommendedBooks(LatestEditions)

1

RangH. P., Dale M. M., Ritter J. M., Flower R. J., Rang andDale’s
Pharmacology,.ChurchilLivingstone Elsevier

Katzung B. G., Masters S. B., Trevor A. J., Basic and clinical pharmacology, Tata
McGraw-Hill

GoodmanandGilman’s, ThePharmacologicalBasisof Therapeutics

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

MycekM.J,GelnetS.BandPerper M.M.Lippincott’slllustratedReviews-Pharmacology
K.D.Tripathi.EssentialsofMedicalPharmacology,JAYPEEBrothersMedicalPublishers
(P)Ltd,NewDelhi.

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

ModernPharmacologywith clinical Applications,byCharles R.Craig&Robert,
GhoshMN.Fundamentalsof ExperimentalPharmacology.Hilton&Company,Kolkata.

KulkarniSK.Handbookof experimentalpharmacology.VallabhPrakashan,
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BP405T PHARMACOGNOSYANDPHYTOCHEMISTRYI(Theory) 45 Hours
Scope:ThesubjectinvolvesthefundamentalsofPharmacognosylikescope, classificationof crudedrugs,
their identification and evaluation, phytochemicals present in them and their medicinalproperties.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1 toknowthe techniquesinthecultivation andproductionofcrudedrugs
2 toknowthecrudedrugs,their usesandchemicalnature
3 knowtheevaluationtechniquesfortheherbaldrugs
4 tocarry outthe microscopicandmorphological evaluationofcrudedrugs
Outcomes: After completion of this course the students shall come to know about the aspects
ofscope, classification, identification, and evaluation ofcrude drugs including their
phytochemicalsandmedicinal properties.
CourseContent
Unitl 10 Hours
1 IntroductiontoPharmacognosy:
Definition,history,scopeanddevelopmentofPharmacognosySo
urcesofDrugs—Plants,Animals,Marine&Tissueculture
Organizeddrugs, unorganizeddrugs(driedlatex,driedjuices,
driedextracts,gumsandmucilages,oleoresins and oleo-gum-resins).
Classificationofdrugs:
Alphabetical, morphological, taxonomical, chemical, pharmacological, chemo and
serotaxonomicalclassification ofdrugs
QualitycontrolofDrugsofNaturalOrigin:
Adulterationofdrugsofnaturalorigin.Evaluationbyorganoleptic,microscopic,physical,chemi
caland biologicalmethodsandproperties.
Quantitative microscopy of crude drugs including lycopodium spore
method,leafconstants, camera lucida and diagrams of microscopic objects to scale with
cameralucida.
Unitll 10 Hours

1 Cultivation,Collection,Processingandstorageofdrugsofnatural origin:

CultivationandCollectionofdrugsofnaturalorigin
Factorsinfluencingcultivationof medicinalplants.Planthormonesandtheirapplications.
Polyploidy,mutationandhybridization withreferencetomedicinalplants

Conservationofmedicinalplants




Unitlll 10Hours
1 Planttissueculture:
Historicaldevelopmentofplanttissueculture,typesofcultures,Nutritionalrequirements,growt
handtheirmaintenance.Applicationsofplanttissuecultureinpharmacognosy.Edible
vaccines
Unit IV 10Hours
1 Pharmacognosyin varioussystemsofmedicine:
RoleofPharmacognosyinallopathyandtraditionalsystemsofmedicinenamely,Ayurveda,
Unani,Siddha,HomeopathyandChinesesystemsofmedicine.
B Introductiontosecondarymetabolites:

Definition, classification, properties and test for identification of Alkaloids,

Glycosides,Flavonoids, Tannins,Volatile oil and Resins
UnitVv 7 Hours

1Studyofbiologicalsource,chemicalnatureandusesofdrugsofnaturalorigincontainingfollowingdrug

s

A Plant Products:
Fibers -Cotton,Jute,Hemp
Hallucinogens, Teratogens, Natural

allergensBPrimarymetabolites:
General introduction, detailed study with respect to chemistry, sources,
preparation,evaluation,preservation,storage,therapeuticusedandcommercialutilityasPhar
maceuticalAidsand/orMedicinesforthefollowingPrimarymetabolites:
Carbohydrates:Acacia, Agar,Tragacanth,Honey
ProteinsandEnzymes:Gelatin,casein,proteolyticenzymes(Papain,bromelain,serratiopep
tidase,urokinase,streptokinase,pepsin).
Lipids(Waxes, fats, fixed oils) : Castor oil, Chaulmoogra oil, Wool Fat, Bees
MarineDrugs:

Novelmedicinalagentsfrommarinesources

BP408P PHARMACOGNOSYANDPHYTOCHEMISTRYI 4 Hours/week
(Practical)
Listof Experiments
1 Analysisofcrudedrugsbychemicaltests:(i)Tragaccanth(ii)Acacia(iii)Agar(iv)Gelatin
(v)starch(vi)Honey(vii)Castoroil

Determinationofstomatalnumber andindex
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Determinationofveinisletnumber,veinislettermination andpalisideratio.
Determinationof sizeofstarchgrains, calciumoxalatecrystalsbyeyepiecemicrometer
Determinationof Fiberlengthandwidth

Determination ofnumberofstarchgrainsbylycopodiumsporemethod
Determinationof Ashvalue

DeterminationofExtractivevaluesofcrudedrugs
Determinationofmoisturecontentofcrudedrugs

Determinationofswellingindexandfoaming

RecommendedBooks(LatestEditions)

1

W.C.Evans,TreaseandEvansPharmacognosy,16thedition,W.B.Sounders&Co.,London,20
09.
Tyler,V.E.,Brady,L.R.andRobbers,J.E.,Pharmacognosy,9thEdn.,LeaandFebiger,Philadel
phia,1988.

TextBookofPharmacognosybyT.E.Wallis
MohammadAli.PharmacognosyandPhytochemistry, CBSPublishers&Distribution,NewDel
hi.

TextbookofPharmacognosybyC.K.Kokate,Purohit,Gokhlae(2007),37thEdition,NiraliPraka
shan,NewDelhi.

Herbal drugindustrybyR.D. Choudhary(1996), IstEdn,Eastern Publisher,NewDelhi.
EssentialsofPharmacognosy,Dr.SH.Ansari,lindedition,Birlapublications,NewDelhi,2007

PracticalPharmacognosy: C.K.Kokate, Purohit,Gokhlae

Anatomy ofCrudeDrugsbyM.A. lyengar




Semester V
BP501T MEDICINALCHEMISTRY-II(Theory) 45Hours
Scope: This subject is designed to impart fundamental knowledge on the structure, chemistry

andtherapeutic value of drugs. The subject emphasizes on structure activity relationships of

drugs,importance of physicochemical properties and metabolism ofdrugs. The syllabus also

emphasizesonchemicalsynthesisofimportantdrugs under each class.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandthechemistryofdrugswithrespecttotheirpharmacologicalactivity
2 Understandthedrugmetabolicpathways,adverseeffectandtherapeuticvalueofdrugs
3 KnowtheStructuralActivityRelationshipofdifferentclassofdrugs
4 Studythechemical synthesisofselecteddrugs
Outcomes: End of this course the students shall come to know about the fundamental
knowledgeon the structure, chemistry and therapeutic value of drugs. It gives knowledge on
structural activityrelationship of drugs, importance of physicochemical properties and metabolism of
drugs. It alsoprovides knowledge ofchemicalsynthesisofsome importantdrugs.
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 asspecifiedin thecourse and synthesis ofdrugssuperscripted(*)
Unitl 10 Hours
1 Antihistaminicagents:Histamine,receptorsandtheirdistributioninthehumanbody
2 H—
antagonists:Diphenhydraminehydrochloride*,Dimenhydrinate,Doxylaminescuccinate,ClI
emastinefumarate,Diphenylphyralinehydrochloride, Tripelenaminehydrochloride,Chlorcyc
lizinehydrochloride,Meclizinehydrochloride,Buclizinehydrochloride,Chlorpheniraminemal
eate, Triprolidinehydrochloride*,Phenidaminetartarate,Promethazinehydrochloride*, Trime
prazinetartrate, Cyproheptadinehydrochloride,Azatidinemaleate,Astemizole,Loratadine,C
etirizine,LevocetrazineCromolynsodium
H.-antagonists:Cimetidine*,Famotidine,Ranitidin.
GastricProtonpumpinhibitors:Omeprazole,Lansoprazole,Rabeprazole,Pantoprazole
Anti-neoplasticagents:
Alkylatingagents:Meclorethamine*,Cyclophosphamide,Melphalan,Chlorambucil,Busulf
an, Thiotepa

Antimetabolites:Mercaptopurine®, Thioguanine,Fluorouracil,Floxuridine,Cytarabine,




Unitll
1

Unitlil
1

Methotrexate*,Azathioprine
Antibiotics:Dactinomycin,Daunorubicin,Doxorubicin,BleomycinPlantproducts:
Etoposide,Vinblastinsulphate,VincristinsulphateMiscellaneous:Cisplatin, Mitotane.

10 Hours
Anti-anginal:
Vasodilators:Amylnitrite,Nitroglycerin*,Pentaerythritoltetranitrate,Isosorbidedin
itrite*,Dipyridamole.
Calcium channelblockers:  Verapamil, Bepridil  hydrochloride,
Diltiazemhydrochloride,Nifedipine,Amlodipine,Felodipine,Nicardipine,Nimo
dipine.Diuretics:
Carbonicanhydraseinhibitors:Acetazolamide*,Methazolamide,Dichlorphenamide.Thi
azides:Chlorthiazide*,Hydrochlorothiazide,Hydroflumethiazide,Cyclothiazide,
Loop diuretics: Furosemide*, Bumetanide, Ethacrynic acid. Potassium sparing
Diuretics:Spironolactone, Triamterene,Amiloride.OsmoticDiuretics:Mannitol
Anti-
hypertensiveAgents:Timolol,Captopril,Lisinopril, Enalapril, Benazeprilhydrochloride,Quin
aprilhydrochloride,Methyldopatehydrochloride,*Clonidinehydrochloride, Guanethidine
monosulphate, Guanabenz acetate, Sodium
nitroprusside,Diazoxide,Minoxidil,Reserpine,Hydralazinehydrochloride.

10Hours
Anti-arrhythmic  Drugs: Quinidine  sulphate, Procainamide  hydrochloride,
Disopyramidephosphate*,Phenytoinsodium,Lidocainehydrochloride, Tocainidehydrochlor

ide,Mexiletinehydrochloride, Lorcainide hydrochloride, Amiodarone,Sotalol.

Anti-hyperlipidemic agents: Clofibrate, Lovastatin, Cholesteramine

andCholestipol

Coagulant&Anticoagulants:Menadione, Acetomenadione,Warfarin*,An

isindione, clopidogrel
DrugsusedinCongestiveHeartFailure:Digoxin,Digitoxin,Nesiritide,Bosentan, Tezosenta

n

DrugsactingonEndocrinesystem

Nomenclature, Stereochemistryandmetabolismofsteroids
Sexhormones:Testosterone,Nandralone,Progestrones,Oestriol,Oestradiol,Oe
strione,Diethyl stilbestrol.

Drugsforerectiledysfunction:Sildenafil, Tadalafil.







Oralcontraceptives:Mifepristone,Norgestril,Levonorgestrol
Corticosteroids:Cortisone,Hydrocortisone,Prednisolone,Betamethasone,De
xamethasone

Thyroid and antithyroid drugs: L-Thyroxine, L-Thyronine,

Propylthiouracil,Methimazole.

Antidiabeticagents:

Insulinanditspreparations
Sulfonylureas:Tolbutamide*,Chlorpropamide,Glipizide,Gl
imepiride.Biguanides:Metformin.

Thiazolidinediones: Pioglitazone,

Rosiglitazone.Meglitinides:

Repaglinide,Nateglinide.

Glucosidaseinhibitors:Acrabose,Voglibose.

LocalAnesthetics: SARofLocalanesthetics
BenzoicAcidderivatives;Cocaine,Hexylcaine,Meprylcaine,Cyclomethycaine,Pip
erocaine.

Amino Benzoic acid derivatives: 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

RN
o

WilsonandGiswold’sOrganicmedicinalandPharmaceuticalChemistry.
Foye’sPrinciplesofMedicinal Chemistry.
Burger'sMedicinalChemistry,VolltolV.
Introductiontoprinciplesofdrugdesign-SmithandWilliams.
Remington’sPharmaceuticalSciences.
Martindale’sextrapharmacopoeia.

OrganicChemistrybyl.L.Finar, Vol.ll.
TheOrganicChemistry ofDrug SynthesisbyLednicer,Vol.1t05.
IndianPharmacopoeia.
Textbookof practicalorganicchemistry-A.l.Vogel







BP502T INDUSTRIALPHARMACY-I(Theory) 45Hours
Scope: Course enables the student to understand and appreciate the influence of
pharmaceuticaladditivesandvarious pharmaceuticaldosageformsontheperformanceofthe

drugproduct.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Knowthevariouspharmaceuticaldosageformsandtheirmanufacturingtechniques.
2 Knowvariousconsiderationsindevelopmentofpharmaceuticaldosageforms
3 Formulatesolid, liquidandsemisoliddosageforms andevaluatethemfortheirquality
Outcomes: After curtaining of this course the students shall come to know about the
fundamentalknowledge on pharmaceutical additives and various dosages forms on the
performance of the drugproducts.
CourseContent 3Hours/ Week
Unitl 7Hours
1
PreformulationStudies:Introductiontopreformulation,goalsandobjectives,studyofphy
sicochemicalcharacteristics ofdrug substances.
Physicalproperties:Physicalform(crystal&amorphous),particlesize,shape,flowproperties

, solubilityprofile (pKa,pH,partition coefficient),polymorphism

ChemicalProperties:Hydrolysis,oxidation,reduction,racemisation,polymerizationBCScla

ssification ofdrugs& itssignificant

Applicationofpreformulationconsiderationsinthedevelopmentofsolid,liquidoralandparentera

Idosageformsand itsimpactonstabilityofdosageforms.

Unitll 10 Hours
1 Tablets:

a. Introduction,idealcharacteristicsoftablets,classificationoftablets.Excipients,
Formulation of tablets, granulation methods, compression
andprocessingproblems.Equipmentsand tablettooling.

Tablet coating: Types of coating, coating materials, formulation of
coatingcomposition,methodsofcoating,equipmentemployedanddefectsincoat
ing.

c. Qualitycontroltests:Inprocessandfinishedproducttests

Liquid orals: Formulation and manufacturing consideration of syrups and

elixirssuspensions andemulsions;Fillingandpackaging;evaluation of liquidorals

officialinpharmacopoeia
Unitlll 8Hours

1 Capsules:







of capsules, Filling, finishing and special techniques of formulation of hard
gelatincapsules, manufacturing defects. In process and final
productqualitycontroltestsforcapsules.
Softgelatincapsules:Natureofshellandcapsulecontent,sizeofcapsules,importanceof
baseadsorptionandminim/gramfactors,production,inprocess and final product quality
control tests. Packing, storage and stability testingofsoftgelatin capsulesand
theirapplications.

Pellets: Introduction, formulation requirements, pelletization process, equipments

formanufactureofpellets
Unit IV 10Hours
1 Parenteral Products:

a. Definition, types, advantages and limitations. Preformulation factors and
essentialrequirements, vehicles, additives,importanceofisotonicity
Productionprocedure,productionfacilitiesandcontrols,aseptic processing
Formulation of injections, sterile powders, large volume parenterals and
lyophilizedproducts.

Containers and closures selection, filling and sealing of ampoules, vials and

infusionfluids.Qualitycontroltestsofparenteralproducts.
Ophthalmic Preparations: Introduction, formulation considerations; formulation of
eyedrops, eye ointments and eye Iotions; methods of preparation; labeling,
containers;evaluationofophthalmicpreparations

10Hours

Cosmetics:Formulationandpreparationofthefollowingcosmeticpreparations:lipsticks,sha
mpoos,cold creamand vanishingcream, tooth pastes, hairdyes andsunscreens.

Pharmaceutical Aerosols: Definition, propellants, containers, valves, types of

aerosolsystems; formulation and manufacture ofaerosols; Evaluation
ofaerosols;Qualitycontrolandstabilitystudies.

PackagingMaterialsScience:Materialsusedforpackagingofpharmaceuticalproducts,

factors influencing choice of containers, legal and official requirements

forcontainers,stabilityaspects ofpackagingmaterials,qualitycontroltests.

BP506P INDUCTRIALPHARMACY-I(PRACTICAL) 4 Hours/week

Listof Experiments

1 Preformulationstudiesonparacetamol/asparin/or anyotherdrug
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PreparationandevaluationofParacetamoltablets
Preparationandevaluationof Aspirintablets

Coatingof tablets-filmcoatingoftables/granules
PreparationandevaluationofTetracyclinecapsules
PreparationofCalciumGluconateinjection
PreparationofAscorbicAcid injection
Qulaitycontroltestof(asperlP)marketedtabletsandcapsules
Preparationof Eyedrops/ andEyeointments

Preparationof Creams(cold/vanishingcream)

Evaluationof Glasscontainers (asperlP)

RecommendedBooks(LatestEditions)

1

Pharmaceuticaldosageforms-Tablets,volume1-
3byH.A.Liberman,LeonLachman&J.B.Schwartz

Pharmaceuticaldosageform -Parenteralmedicationvol- 1&2bylLiberman&Lachman
Pharmaceuticaldosageform dispersesystemVOL-1 byLiberman &Lachman
ModernPharmaceutics byGilbertS.Banker&C.T.Rhodes,3rdEdition

Remington:TheScienceandPracticeofPharmacy,20theditionPharmaceuticalScience(RPS

)

Theoryand Practice oflndustrialPharmacy byLiberman&Lachman

Pharmaceutics- The science of dosage form design by M.E.Aulton, Churchill
livingstone,Latestedition

Introduction to Pharmaceutical Dosage Forms by H. C.Ansel,
Lea&Febiger,Philadelphia, 5"edition,2005
Drugstability-PrinciplesandpracticebyCartensen&C.J.Rhodes, 3rdEdition,MarcelDekker
Series,Vol107.

98



BP503T PHARMACOLOGY:-lI(Theory) 45 Hours

Scope:Thissubjectisintendedtoimpartthefundamentalknowledgeonvariousaspects(classification,me

chanismofaction,therapeuticeffects,clinicaluses,sideeffectsandcontraindications) of drugs acting on
different systems of body and in addition,emphasis on thebasic conceptsofbioassay.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understand the mechanism of drug action and its relevance in the treatment of
differentdiseases
Demonstrateisolationofdifferent
organs/tissuesfromthelaboratoryanimalsbysimulatedexperiments
3 Demonstratethevarious receptor actionsusingisolated tissuepreparation
4 Appreciatecorrelationof pharmacologywithrelatedmedicalsciences
Outcomes: After cessation of this course the students shall come to know about the
fundamentalknowledge on various aspects on classification, mechanisms of action, therapeutic
effects, clinicaluse, side effects, and contraindications of drugs acting on different systems of body.
It providespracticalknowledge ofbasicconceptsofBioassays.
CourseContent
Unitl
Pharmacologyof drugs actingoncardiovascularsystem
Introductiontohemodynamic andelectrophysiologyofheart.
Drugsusedincongestiveheart failure
Anti-hypertensivedrugs.
Anti-anginaldrugs.
Anti-arrhythmicdrugs.
Anti-hyperlipidemicdrugs.
10Hours
Pharmacologyof drugs actingoncardiovascularsystem
Drugusedinthetherapyofshock.
Hematinics,coagulantsandanticoagulants.
Fibrinolyticsandanti-plateletdrugs
Plasmavolumeexpanders
Pharmacologyofdrugs acting onurinarysystem
Diuretics
Anti-diuretics.
Unitlll 10Hours




1 Autocoidsand relateddrugs
A Introduction to autacoids and
classificationB Histamine,5-
HTandtheirantagonists.
C Prostaglandins, Thromboxanes and
Leukotrienes.D  Angiotensin,Bradykininand
SubstanceP.
E Non-steroidal anti-inflammatory
agentsF  Anti-goutdrugs
G Antirheumaticdrugs

Unit IV
1 Pharmacologyofdrugs actingonendocrinesystem

A Basicconceptsinendocrinepharmacology.

B Anterior Pituitary hormones- analogues and their
inhibitors.C Thyroidhormones-analoguesandtheirinhibitors.

D Hormones regulating plasma calcium level- Parathormone, Calcitonin and Vitamin-

D.E Insulin,OralHypoglycemicagentsandglucagon.

ACTHandcorticosteroids.
10Hours

Pharmacologyofdrugs actingonendocrinesystem
AndrogensandAnabolicsteroids.
Estrogens, progesterone and oral

contraceptives.C Drugsacting ontheuterus.

2 Bioassay

A Principles and applications of

bioassay.B Types ofbioassay

C Bioassay of insulin, oxytocin, vasopressin, ACTH,d-tubocurarine,digitalis, histamine
and5-HT

3 Pharmacologyofdrugs actingonendocrinesystem

BP507P PHARMACOLOGY-II(PRACTICAL) 4 Hours/week
Listof Experiments

Introductiontoin-vitropharmacologyand physiological saltsolutions.
Effectof drugsonisolatedfrogheart.
Effect ofdrugs onbloodpressureandheartrateofdog.
Studyofdiureticactivity ofdrugsusingrats/mice.

DRCofacetylcholineusingfrogrectusabdominismuscle.
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10
11

12
13
14
15

abdominismuscleandrat ileumrespectively.
Bioassayofhistamineusingguineapigileum bymatchingmethod.
Bioassayofoxytocin using ratuterine hornbyinterpolationmethod.
Bioassayofserotonin using ratfundusstripbythree pointbioassay.
Bioassayofacetylcholineusingratileum/colonbyfour pointbioassay.
DeterminationofPA, value ofprazosin using ratanococcygeusmuscle(bySchilds
plotmethod).

Determinationof PD,valueusingguineapigileum.
Effectofspasmogensandspasmolyticsusingrabbitjejunum.
Anti-inflammatoryactivityof drugsusing carrageenaninducedpaw-edemamodel.

Analgesicactivityofdrug using centralandperipheralmethods

Note: All laboratory techniques and animal experiments are demonstrated by

simulatedexperiments bysoftwaresand videos

RecommendedBooks(LatestEditions)

1

RangH.P.,DaleM.M.,Ritterd.M.,FlowerR.J.,RangandDale’sPharmacology,ChurchilLivings
toneElsevier
KatzungB.G.,MastersS.B.,TrevorA.J.,Basicandclinicalpharmacology, TataMcGraw-Hill.
GoodmanandGilman’s,ThePharmacologicalBasisof Therapeutics

Marry Anne K. K., Lloyd Yee Y., Brian K. A., Robbin L.C., Joseph G. B., Wayne A.
K.,Bradley R.W., Applied Therapeutics, The Clinical use of Drugs, The Point
LippincottWilliams &Wilkins.
MycekM.J,GelnetS.BandPerperM.M.Lippincott'slllustratedReviews-Pharmacology.
K.D.Tripathi.EssentialsofMedicalPharmacology,, JAYPEEBrothersMedicalPublishers (P)
Ltd,NewDelhi.

SharmaH. L.,SharmaK.K.,PrinciplesofPharmacology,Parasmedicalpublisher
ModernPharmacologywith clinical Applications,byCharles R.Craig&Robert.
GhoshMN.FundamentalsofExperimentalPharmacology. Hilton&Company,Kolkata.

KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan.




BP504T PHARMACOGNOSYANDPHYTOCHEMISTRYII(Theory) 45Hours
Scope: The main purpose of subject is to impart the students the knowledge of how the
secondarymetabolitesareproducedinthecrudedrugs,howtoisolateandidentifyandproducethemindustri
ally. Also this subject involves the study of producing the plants and phytochemicals throughplant
tissueculture,druginteractions andbasic principlesoftraditionalsystem ofmedicine
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 to know the modern extraction techniques, characterization and identification of
theherbaldrugsandphytoconstituents
2 tounderstandthepreparationanddevelopmentofherbalformulation.
3 tounderstandtheherbaldruginteractions
4 tocarryoutisolationandidentificationofphytoconstituents
Outcomes: Upon completion of this course the students shall come to know about the
fundamentalknowledge on biosynthesis of secondary metabolites and their isolation, identification
and industrialproduction. It also provides the knowledge of production of phytochemicals through
plant tissueculture. In addition, it gives the knowledge of herbal drug interaction and principles of
traditionalsystems ofmedicine.
CourseContent
Unitl 7 Hours
1 Metabolicpathways inhigherplantsandtheirdetermination
A Briefstudyofbasicmetabolicpathwaysandformationofdifferentsecondarymetabolites
through these pathways-Shikimic acid pathway, Acetate pathways
andAminoacidpathway.
B Studyofutilizationofradioactiveisotopes intheinvestigationofBiogeneticstudies.
Unitll 14 Hours
1 General introduction, composition, chemistry & chemical classes,
biosources,therapeuticusesandcommercialapplicationsoffollowingsecondarym
etabolites:

Alkaloids:Vinca,Rauwolfia,Belladonna,Opium,Datura, Nux- Vomica, Berberis, Vasaka
and Ashwagandha

B PhenylpropanoidsandFlavonoids:Lignans,Tea, Ruta

C Steroids, Cardiac Glycosides & Triterpenoids: Liquorice, Dioscorea,

DigitalisD Volatileoils:Mentha,Clove,Cinnamon, Fennel,Coriander,

E Tannins: Catechu, Pterocarpus

F Resins:Benzoin,Guggul,Ginger,Asafoetida,Myrrh,ColophonyG
Glycosides:Senna,Aloes,BitterAlmond

Iridoids, Other terpenoids & Naphthaquinones: Gentian, Artemisia,

taxus.carotenoids



*Amdinded through proper procedure of Board of studies and subsequently accepted and approved by Board of Managédment
in the meetings: [SV/DP/ 2022-23/317 DATED 07.02.2023 (BOS) &SVDU/R/2431-C/2022-23

DATED?29.05.2023 (BOM)]



Unitlll 6Hours

1 Isolation,ldentificationandAnalysisofPhytoconstituents

A Terpenoids: Menthol, Citral,

ArtemisinB
Glycosides:Glycyrhetinicacid&Rutin

C Alkaloids:

Atropine,Quinine,Reserpine,CaffeineD Resins:

Podophyllotoxin,Curcumin

Unit IV 10Hours

1 Industrial production, estimation and utilization of the following
phytoconstituents:Forskolin,
Sennoside,Arte
misinin,Diosgeni
n,Digoxin,Atropi
ne,Podophylioto
xin,Caffeine,
Taxol,Vincristi
ne
andVinblastine

8Hours
BasicsofPhytochemistry
Modern methods of extraction, application of latest techniques like
Spectroscopy,chromatographyandelectrophoresisintheisolation,
purificationandidentificationofcrudedrugs.
BP508P PHARMACOGNOSYANDPHYTOCHEMISTRYII 4 Hours/week

(Practical)

Listof Experiments




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

2 Exercise involving isolation & detection of active

principlesACaffeine- fromteadust.

BDiosgenin from DioscoreaC

Atropine from

BelladonnaDSennosidesfrom

Senna

3 SeparationofsugarsbyPaperchromatography

TLCofherbalextract

Distillationofvolatile oilsand detection ofphytoconstitutentsbyTLC
Analysisofcrudedrugsbychemicaltests:(i)Asafoetida(ii)Benzoin(iii)Colophony(iv)Aloes (v)
Myrrh

RecommendedBooks(LatestEditions)

1 W.C.Evans,TreaseandEvansPharmacognosy,16thedition,W.B.Sounders&Co.,London,2
009.
MohammadAli.PharmacognosyandPhytochemistry, CBSPublishers&Distribution,NewDel
hi.
TextbookofPharmacognosybyC.K.Kokate,Purohit, Gokhlae(2007),37thEdition,NiraliPraka
shan,NewDelhi.
Herbal drugindustrybyR.D. Choudhary(1996), IstEdn,Eastern Publisher,NewDelhi.
EssentialsofPharmacognosy,Dr.SH.Ansari,lindedition,Birlapublications,NewDelhi,2007
Herbal CosmeticsbyH.Pande,Asia PacificBusinesspress,Inc,NewDelhi.
A.N.Kalia, TextbookoflndustrialPharmacognosy,CBSPublishers,NewDelhi,2005.
REndress, PlantcellBiotechnology,Springer-Verlag,Berlin,1994.
Pharmacognosy&Pharmacobiotechnology. JamesBobbers,MarilynKS,VETylor.
Theformulationandpreparationof cosmetic,fragrancesandflavours.
Remington’sPharmaceuticalsciences.
TextBookofBiotechnologybyVyasandDixit.
TextBookofBiotechnologybyR.C.Dubey.




PHARMACEUTICALJURISPRUDENCE(Theory)  45Hours

1  Scope:Thiscourseisdesignedtoimpartbasicknowledgeonimportantlegislationsrelatedtotheprofession

ofpharmacyin India.

2 Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1

4

ThePharmaceuticallegislationsandtheirimplicationsinthedevelopmentandmarketingofphar
maceuticals.

VariousIndianpharmaceuticalActsandLaws

Theregulatoryauthorities and agenciesgoverning
themanufactureandsaleofpharmaceuticals

Thecodeofethicsduringthepharmaceuticalpractice

Outcomes:Afterfinishingofthiscoursethestudentsshallcometoknowaboutthebasicknowledgeofimport

antlegislationrelatedtotheprofessionofPharmacyinindia

CourseContent

Unitl
1

Unitlll
1

10 Hours
DrugsandCosmeticsAct,1940anditsrules1945:
Objectives, Definitions, Legal definitions of schedules to the Act and
RulesIimport of drugs — Classes of drugs and cosmetics prohibited from
import,Importunderlicense orpermit.Offencesandpenalties.
Manufacture of drugs — Prohibition of manufacture and sale of certain
drugs,Conditionsforgrantof licenseandconditions of licenseformanufactureofdrugs,
Manufactureofdrugsfortest,examinationandanalysis,manufactureofnewdrug,loanlicensean
d repacking license.

10 Hours
DrugsandCosmeticsAct,1940anditsrules1945.
Detailed study of Schedule G, H, M, N, P,T,U, V, X, Y, Part Xl B, Sch F & DMR
(OA)Sale of Drugs — Wholesale, Retail sale and Restricted license. Offences and
penaltiesLabeling&Packingofdrugs-
Generallabelingrequirementsandspecimenlabelsfordrugs

andcosmetics,Listofpermittedcolors.Offencesand penalties.

Administration of the Act and Rules — Drugs Technical Advisory Board, Central

drugsLaboratory,DrugsConsultativeCommittee, Governmentdruganalysts,Licensingautho
rities,controlling authorities,Drugsinspectors

10Hours
PharmacyAct-

1948:0Objectives,Definitions,PharmacyCounciloflndia;itsconstitutionandfunctions,Educati

nofPharmacists,Offences






andPenalties
MedicinalandToiletPreparationAct—
1955:0bjectives,Definitions,Licensing,Manufacture In bond and Outside bond, Export of
alcoholic preparations, ManufactureofAyurvedic, Homeopathic,
Patent&ProprietaryPreparations.OffencesandPenalties.
NarcoticDrugsandPsychotropicsubstancesAct-
1985andRules:Objectives,Definitions,AuthoritiesandOfficers,ConstitutionandFunctionsof
narcotic&Psychotropic Consultative Committee, National Fund for Controlling
theDrugAbuse,Prohibition, Control and Regulation, opium poppy cultivation and
production of poppystraw, manufacture, sale and exportofopium,Offences andPenalties

8 Hours
StudyofSalientFeaturesofDrugsandMagicRemediesActanditsrules:Objectives,Defini
tions,Prohibitionofcertainadvertisements,ClassesofExemptedadvertisements,Offencesan
dPenalties
PreventionofCrueltytoanimalsAct-1960:Objectives,Definitions, InstitutionalAnimal
Ethics Committee, CPCSEA guidelines for Breeding and Stocking of
Animals,PerformanceofExperiments, Transferandacquisitionofanimalsforexperiment,Rec
ords, Powertosuspend orrevokeregistration,OffencesandPenalties
National Pharmaceutical Pricing Authority: Drugs Price Control Order (DPCO)-
2013.0bjectives, Definitions, Sale prices ofbulk drugs, Retail price of formulations,
Retailprice and ceiling price of scheduled formulations, National List of Essential
Medicines(NLEM)

7 Hours
Pharmaceutical Legislations — A brief review, Introduction, Study of drugs
enquirycommittee, Health survey and development committee, Hathi committeeand
Mudaliarcommittee
CodeofPharmaceuticalethicsDefinition,Pharmacistinrelationtohisjob,trade,
medicalprofessionandhisprofession,Pharmacist’'soath
MedicalTerminationofPregnancyAct
RighttoInformationAct
Introductiontolntellectual PropertyRights(IPR)

Introduction-Knowledge creation, Innovation and Intellectual Property Rights, Concept of
Intellectual Property, Need for protecting intellectual property, Theories on concept of

property-Public Vs. Private, Tangible Vs Intangible, Industrial Vs Intellectual, Major IP
Laws in India, Tyes of IPR-Patents-Copyright-Trademark-Industrial Designs-Trade Secrets.

A Role of intellectual property in Pharmaceutical Industry.




Process of obtaining a Patent, Duration of patents, Right of Patentee, Limitations of

rights, Infringement and Enforcement.

C.. Copyrights: Meaning of Copyright, Copyright Vs Moral Rights, Copyright eligibility

Term of copyright, Registration of Copyright, Infringement and Remedies.

D. Trademark: Meaning of Trademark, Criteria for trademark, Protection of Well-known
marks, Concept of distinctiveness, Procedure for Trademark registration, Term of protection,

Infringement and Remedies.

RecommendedBooks(LatestEditions)

1 ForensicPharmacybyB.Suresh
2 TextbookofForensicPharmacybyB.M.Mithal
3 Handbookofdruglaw-byM.L.Mehra




AtextbookofForensicPharmacybyN.K.Jain

DrugsandCosmetics Act/RulesbyGovt.oflndiapublications.
MedicinalandToiletpreparationsact1955byGovt. ofIndiapublications.
Narcoticdrugsandpsychotropicsubstancesactby Govt.of Indiapublications

DrugsandMagicRemedies actbyGovt.oflndiapublication

BareActsof thesaid lawspublishedbyGovernment. Reference books(Theory)
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SemesterVI
BP601T MEDICINALCHEMISTRY-lI(Theory) 45Hours

Scope: This subject is designed to impart fundamental knowledge on the structure, chemistry

andtherapeutic value of drugs. The subject emphasis on modern techniques of rational drug design
likequantitative structure activity relationship (QSAR), Prodrug concept, combinatorial chemistry
andComputeraideddrugdesign(CADD).Thesubjectalsoemphasizesonthechemistry,mechanismof
action, metabolism, adverse effects, Structure Activity Relationships (SAR), therapeutic uses
andsynthesis ofimportantdrugs.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandthe importance ofdrug designanddifferent techniques ofdrug design.
2 Understandthechemistryofdrugswithrespecttotheirbiologicalactivity.
3 Knowthe metabolism,adverse effectsandtherapeuticvalueofdrugs.
4 KnowtheimportanceofSARof drugs.
Outcomes: Upon completion of this course the students shall come to know about the
fundamentalknowledge on the structure, chemistry and therapeutic value of drugs. It emphasizes
on rationaldrugdesign like QSAR,Prodrug,combinatorial chemistry and
CADDincludingmechanismofaction,metabolism,adverseeffect,
SARtherapeuticusesandsynthesisofsomeimportantdrugs.
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 asspecifiedin thecourse andsynthesisofdrugssuperscriptedby(*)
Unitl 10 Hours
1 Antibiotics
Historical background, Nomenclature, Stereochemistry, Structure
activityrelationship, Chemical degradation classification and important
products ofthefollowingclasses.
B-Lactam antibiotics: Penicillin, Cepholosporins, (- Lactamase
inhibitors,Monobactams
3 Aminoglycosides:Streptomycin,Neomycin,Kanamycin
4 Tetracyclines:Tetracycline,Oxytetracycline,Chlortetracycline,Minocycline,Doxycycline
Unitll 10 Hours
1 Antibiotics
Historical background, Nomenclature, Stereochemistry, Structure
activityrelationship, Chemical degradation classification and important

products ofthefollowingclasses.
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Unitlll
1

Unit IV
1

Macrolide:ErythromycinClarithromycin,Azithromycin.
Miscellaneous:Chloramphenicol*,Clindamycin.
Prodrugs:Basicconceptsandapplicationof prodrugsdesign.
Antimalarials:Etiologyofmalaria.

Quinolines: SAR, Quinine sulphate, Chloroquine*, Amodiaquine, Primaquine
phosphate,Pamaquine*,Quinacrinehydrochloride,Mefloquine.
Biguanidesanddihydrotriazines:Cycloguanilpamoate,Proguanil.

Miscellaneous:Pyrimethamine,Artesunete,Artemether,Atovoquone.

10Hours
Anti-tubercularAgents
Synthetic anti tubercular agents: Isoniozid*, Ethionamide, Ethambutol,
Pyrazinamide,Para amino salicylicacid.*
Antitubercularantibiotics:Rifampicin,Rifabutin,
Urinarytract anti-infectiveagents
Quinolones:SARofquinolones,NalidixicAcid,Norfloxacin,Enoxacin,Ciprofloxacin*,Ofloxaci
n,Lomefloxacin,Sparfloxacin,
Miscellaneous:Furazolidine,Nitrofurantoin*,Methanamine.
Antiviralagents:
Amantadine hydrochloride, Rimantadine hydrochloride, Idoxuridine
trifluoride,Acyclovir*, Gancyclovir,Zidovudine,Didanosine,Zalcitabine,Lamivudine,Lovir
ide,Delavirding,Ribavirin, Saquinavir,Indinavir,Ritonavir.
Anti-tubercularAgents

8 Hours
Antifungalagents:

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

SyntheticAntifungalagents:Clotrimazole,Econazole,Butoconazole,OxiconazoleTiocon

ozole,Miconazole*,Ketoconazole, Terconazole,ltraconazole,Fluconazole,Naftifinehydroc
hloride, Tolnaftate*.

Anti-protozoal Agents: Metronidazole*, Tinidazole, Ornidazole, Diloxanide,
lodoquinol,Pentamidinelsethionate, Atovaquone,Eflornithine.
Anthelmintics:Diethylcarbamazinecitrate*, Thiabendazole,Mebendazole*,Albendazole,
Niclosamide, Oxamniquine, Praziquantal, lvermectin. Sulphonamidesand Sulfones
Historical development, chemistry, classification and SAR of Sulfonamides:
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BP607P

Sulphamethizole, Sulfisoxazole, Sulphamethizine, Sulfacetamide®,

Sulphapyridine,Sulfamethoxaole*,Sulphadiazine,Mefenide
acetate,Sulfasalazine.
Folatereductaseinhibitors:Trimethoprim*,Cotrimoxazole.
Sulfones:Dapsone*.

7 Hours

IntroductiontoDrugDesign
Variousapproaches used indrug design.

Physicochemical parameters used in quantitative structure activityrelationship

(QSAR)such as partition coefficient, Hammet's electronic parameter, Tafts steric

parameter andHanschanalysis.

Pharmacophoremodelinganddockingtechniques.

Combinatorial Chemistry: Concept and applications of combinatorial chemistry:
solidphaseand solution phase synthesis.

MEDICINALCHEMISTRAY-lli(Practical)

Listof Experiments

Preparationof drugsandintermediates

Sulphanilamide

7-Hydroxy, 4-methylcoumarin

Chlorobutanol

Triphenylimidazole

Tolbutamide

Hexamine

Assayofdrugs

Isonicotinicacidhydrazide

Chloroquine

Metronidazole

Dapsone

Chlorpheniraminemaleate

Benzylpenicillin
PreparationofmedicinallyimportantcompoundsorintermediatesbyMicrowaveirrad
iationtechnique

Drawing structuresandreactionsusingchemdraw
DeterminationofphysicochemicalpropertiessuchaslogP,clogP,MR,Molecular
weight, Hydrogen bond donors and acceptors for class of
drugscoursecontentusingdrugdesignsoftwareDruglikelinessscreening
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(LipinskiesRO5)

RecommendedBooks(LatestEditions)

1 WilsonandGiswold’sOrganicmedicinalandPharmaceutical Chemistry.

Foye’sPrinciplesofMedicinalChemistry.
Burger'sMedicinalChemistry,VolltolV.
Introductiontoprinciplesofdrugdesign-SmithandWilliams.
Remington’sPharmaceuticalSciences.
Martindale’sextrapharmacopoeia.
OrganicChemistrybyl.L.Finar,Vol.ll.

TheOrganicChemistry ofDrugSynthesisbylLednicer,Vol.1-5.

© 00 N OO 0 B~ ODN

IndianPharmacopoeia.

N
o

Textbookofpracticalorganicchemistry-A.l.Vogel.




BP602T PHARMACOLOGY-IllI(Theory) 45Hours

Scope:Thissubjectisintendedtoimpartthefundamentalknowledgeonvariousaspects(classification,me

chanismofaction,therapeuticeffects,clinicaluses,sideeffectsandcontraindications) of drugs acting on
respiratory and gastrointestinal system, infectious diseases,immuno-
pharmacologyandinaddition,emphasisontheprinciplesoftoxicologyandchronopharmacology.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 understand the mechanism of drug action and its relevance in the treatment of
differentinfectiousdiseases
2 comprehendthe principlesoftoxicologyandtreatment ofvariouspoisoningsand
3 appreciatecorrelationofpharmacologywithrelatedmedicalsciences.
Outcomes: End of this course the students shall come to know about the fundamental
knowledgeon various aspects on classification, mechanisms of action, therapeutic effects, clinical
use,
sideeffects,andcontraindicationsofdrugsactingonrespiratory,GlTinfectiousdiseases,immunopharmac
olgyandprinciples oftoxicologyandchronopharmacology.
CourseContent
Unitl 10 Hours
1 Pharmacologyofdrugsacting onRespiratorysystem
A Anti-asthmaticdrugs
B Drugsusedin themanagementofCOPDC
Expectorants andantitussives
D Nasal
decongestantsE
Respiratorystimulants
Pharmacologyofdrugsacting ontheGastrointestinalTract
Antiulceragents.
Drugs for constipation anddiarrhoea.C
Appetitestimulantsandsuppressants.D
Digestants andcarminatives.
E Emeticsandanti-emetics.
Unitll 10 Hours
1 Chemotherapy
A Generalprinciplesofchemotherapy.B
Sulfonamidesandcotrimoxazole.
Antibiotics- Penicillins, cephalosporins, chloramphenicol, macrolides, quinolones
andfluoroquinolins, tetracycline andaminoglycosides
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Unitlll
1
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10Hours
Chemotherapy
Antitubercularagents
Antileproticagents
Antifungalagents
Antiviraldrugs
Anthelmintics
Antimalarialdrugs

Antiamoebicagents

Chemotherapy
Urinary tractinfections andsexuallytransmitteddiseases.
Chemotherapyofmalignancy.
Immunopharmacology
Immunostimulants
Immunosuppressant
Proteindrugs,monoclonalantibodies,target drugstoantigen,biosimilars
7 Hours
Principlesoftoxicology
Definitionandbasicknowledgeofacute,subacuteandchronictoxicity.B
Definitionandbasicknowledgeofgenotoxicity, carcinogenicity,
teratogenicityandmutagenicity
Generalprinciplesoftreatmentofpoisoning

Clinical symptoms and management of barbiturates, morphine,

organophosphosphoruscompoundandlead,mercuryand arsenicpoisoning.

Chronopharmacology

Definitionofrhythmandcycles.

Biologicalclockandtheirsignificanceleadingtochronotherapy.

PHARMACOLOGY:-lli(Practical)

Listof Experiments

1
2
3

Dosecalculationinpharmacologicalexperiments
Antiallergicactivitybymastcellstabilizationassay

Studyofanti-ulcer activity ofa drugusingpylorusligand(SHAY)rat modeland
NSAIDSinducedulcermodel.
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Studyofeffectofdrugsongastrointestinalmotility

Effect of agonist andantagonistsonguineapigileum
Estimationofserumbiochemicalparametersbyusing semi-autoanalyser
Effectofsalinepurgativeonfrogintestine

Insulinhypoglycemiceffectinrabbit

Testforpyrogens(rabbitmethod)

Determinationofacuteoraltoxicity(LD50) of adrugfromagivendata
Determinationof acuteskinirritation/corrosionof a testsubstance
Determinationofacuteeyeirritation/corrosionofatestsubstance
Calculationofpharmacokineticparametersfromagivendata
Biostatisticsmethodsinexperimentalpharmacology(student’sttest, ANOVA)
Biostatistics methods inexperimentalpharmacology(Chisquaretest,Wilcoxon
SignedRanktest)

*Experimentsaredemonstratedbysimulatedexperiments/videos

RecommendedBooks(LatestEditions)

1

RangH.P.,DaleM.M.,Ritterd.M.,FlowerR.J.,RangandDale’sPharmacology,ChurchilLivings
toneElsevier
KatzungB.G.,MastersS.B.,TrevorA.J.,Basicandclinicalpharmacology, TataMcGraw-Hill.
GoodmanandGilman’s, ThePharmacologicalBasisofTherapeutics

Marry Anne K. K., Lloyd Yee Y., Brian K. A., Robbin L.C., Joseph G. B., Wayne A.
K.,Bradley R.W., Applied Therapeutics, The Clinical use of Drugs, The Point
LippincottWilliams &Wilkins.
MycekM.J,GelnetS.BandPerperM.M.Lippincott’slllustratedReviews-Pharmacology.
K.D.Tripathi.EssentialsofMedicalPharmacology,,JAYPEEBrothersMedicalPublishers (P)
Ltd,NewDelhi.

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

ModernPharmacologywith clinical Applications,byCharles R.Craig&Robert.
GhoshMN.FundamentalsofExperimentalPharmacology. Hilton&Company,Kolkata.
KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan.

N.UdupaandP.D.Gupta,ConceptsinChronopharmacology.
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BP603T HERBALDRUG TECHNOLOGY(THEORY) 45 Hours
Scope: This subject gives the student the knowledge of basic understanding of herbal

drugindustry,thequalityofrawmaterial,guidelinesforqualityofherbaldrugs,herbalcosmetics,

natural sweeteners, nutraceutical etc. The subject also emphasizes on

GoodManufacturingPractices(GMP), patentingand regulatoryissuesofherbaldrugs
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 understand raw material as source of herbal drugs from cultivation to herbal
drugproduct
2 knowtheWHOandICHguidelinesforevaluationofherbaldrugs
3 knowtheherbalcosmetics, naturalsweeteners,nutraceuticals
4 appreciate patentingof herbaldrugs,GMP.
Outcomes: After cessation of this course the students shall come to know about the
fundamentalknowledge on basic understanding of herbal drug industry, quality and guidelines of
raw
materials,herbalcosmetics,naturalsweeteners,nutraceuticalsetc.ltalsoemphasizesonGMP, patenting
andregulatoryissuesofherbal drugs.
CourseContent
Unitl 11 Hours
1 Herbsasrawmaterials
Definition of herb, herbal medicine, herbal medicinal product, herbal drug
preparationSourceofHerbsSelection,identificationandauthenticationofherbalmaterialsPro
cessingofherbal rawmaterial
BiodynamicAgriculture
Good agricultural practices in cultivation of medicinal plants including Organic
farming.Pest andPestmanagementinmedicinalplants:Biopesticides/Bioinsecticides.
IndianSystemsofMedicine
Basic principles involved in Ayurveda, Siddha, Unani and
HomeopathyPreparationandstandardizationofAyurvedicformulationsvizAristasand
Asawas,Ghutika,Churna, LehyaandBhasma.
Unitll 7Hours
1 Nutraceuticals
General aspects, Market, growth, scope and types of products available in the
market.Health benefits and role of Nutraceuticals in ailments like Diabetes, CVS
diseases,Cancer,Irritable bowelsyndromeandvariousGastrointestinal diseases.
Study of following herbs as health food: Alfaalfa, Chicory, Ginger, Fenugreek,
Garlic,Honey,Amla,Ginseng,Ashwagandha,Spirulina
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Unitlll
1

Unit IV
1

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

10Hours
HerbalCosmetics
Sources and description of raw materials of herbal origin used via, fixed oails,
waxes,gums colours, perfumes, protective agents, bleaching agents, antioxidants in
productssuchasskin care,haircareandoral hygieneproducts.
Herbal excipients:
HerbalExcipients—Significanceofsubstancesofnaturaloriginasexcipients—
colorants,sweeteners,binders,diluents,viscositybuilders,disintegrants,flavors&perfumes.
Herbalformulations:
Conventional herbal formulations like syrups, mixtures and tablets and Novel
dosageforms like phytosomes

10Hours
Evaluation of Drugs WHO & ICH guidelines for the assessment of herbal
drugsStabilitytesting ofherbal drugs
Patentingand Regulatoryrequirementsofnaturalproducts:
A. Definitionoftheterms:Patent,IPR,Farmersright,Breeder’sright,

BioprospectingandBiopiracy
B. Patenting aspects of Traditional Knowledge and Natural Products.
CasestudyofCurcuma&Neem.

Regulatory Issues - Regulations in India (ASU DTAB, ASU DCC),

Regulationof manufacture of ASU drugs - Schedule Z of Drugs & Cosmetics
Act for ASUdrugs.

7 Hours
GenerallntroductiontoHerballndustry
Herbaldrugsindustry:Present scopeandfutureprospects.
A brief account of plant based industries and institutions involved in work on
medicinalandaromaticplantsinindia
ScheduleT-GoodManufacturingPracticeoflndiansystems ofmedicine
Componentsof GMP(Schedule —T)andits objectives
Infrastructural requirements, working space, storage area, machinery and
equipments,standardoperatingprocedures,healthandhygiene,

documentationandrecords.




116



BP609P

HERBALDRUGTECHNOLOGY (Practical)

Listof Experiments

1

2
3
4

Toperformpreliminaryphytochemicalscreeningofcrude drugs.
Determinationof thealcoholcontentof AsavaandArista
Evaluationofexcipientsofnaturalorigin
Incorporationofpreparedandstandardizedextractincosmeticformulationslikecreams,lotion
sand shampoosand theirevaluation.
Incorporationofpreparedandstandardizedextract
informulationslikesyrups,mixturesandtabletsandtheirevaluationas
perPharmacopoeialrequirements.

Monographanalysis ofherbaldrugsfromrecentPharmacopoeias
DeterminationofAldehydecontent

Determinationof Phenolcontent

Determinationoftotalalkaloids

RecommendedBooks(LatestEditions)

1

TextbookofPharmacognosy byTrease &Evans.
TextbookofPharmacognosybyTyler,Brady&Robber.

Pharmacognosy byKokate, Purohit andGokhale

Essential ofPharmacognosy byDr.S.H.Ansari

Pharmacognosy &PhytochemistrybyV.D.Rangari
PharmacopoealstandardsforAyurvedicFormulation(Councilof
ResearchinindianMedicine&Homeopathy)

Mukherjee,
P.W.QualityControlofHerbalDrugs:AnApproachtoEvaluationofBotanicals.
BusinessHorizons Publishers, NewDelhi,India,2002.
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BIOPHARMACEUTICSANDPHARMACOKINETICS
BP604T 45Hours
(Theory)

Scope:ThissubjectisdesignedtoimpartknowledgeandskillsofBiopharmaceuticsandpharmacokinetics

andtheirapplicationsinpharmaceuticaldevelopment,designofdoseanddosageregimen andin

solvingthe problemsraisedtherein.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1 Understand the basic concepts in biopharmaceutics and pharmacokinetics and

theirsignificance.
Useofplasmadrugconcentration-
timedatatocalculatethepharmacokineticparameterstodescribethekineticsofdrugabsorptio
n,distribution,metabolism,excretion,elimination.
To understand the concepts of bioavailability and bioequivalence of drug products
andtheirsignificance.

4 Understandvarious pharmacokineticparameters,theirsignificance& applications.
Outcomes: After completion of this course the students shall come to know about the
fundamentalknowledge on biopharmaceutics and pharmacokinetics and theirapplication in
pharmaceuticaldevelopment,designofdose anddoseregimen.

CourseContent
Unitl 10 Hours
1 IntroductiontoBiopharmaceutics
Absorption;MechanismsofdrugabsorptionthroughGIT,factorsinfluencingdrugabsorption
though GIT,absorptionofdrugfromNonperoralextra-vascularroutes,Distribution: Tissue
permeability of drugs, binding of drugs, apparent, volumeof drugdistribution, plasma and
tissue protein binding of drugs, factors affecting protein-drugbinding.
Kineticsofproteinbinding,Clinicalsignificanceof proteinbindingofdrugs
10 Hours
Elimination:Drugmetabolismandbasicunderstandingmetabolicpathwaysrenalexcretion
of drugs, factors affecting renal excretion of drugs, renal clearance, Non
renalroutesofdrug excretionofdrugs
BioavailabilityandBioequivalence:DefinitionandObjectivesofbioavailability,absolutean
drelativebioavailability,measurementofbioavailability,in-vitrodrugdissolutionmodels,in-
vitro-in-
vivocorrelations,bioequivalencestudies,methodstoenhancethedissolutionratesandbioavai
labilityofpoorlysoluble drugs.
Unitlll 10Hours

1 Pharmacokinetics:DefinitionandintroductiontoPharmacokinetics,Compartment




Unit IV
1

models,Noncompartmentmodels,physiologicalmodels,Onecompartmentopenmodel. (a).
Intravenous Injection (Bolus) (b). Intravenous infusion and (c) Extra
vascularadministrations.Pharmacokineticsparameters-Kg,t1/2,Vd,AUC,Ka,CltandCLg-
definitionsmethodsof eliminations,understandingof theirsignificanceandapplication

8 Hours

Multicompartmentmodels:Twocompartmentopenmodel.lVbolusKineticso
fmultipledosing,steadystatedruglevels,calculationofloadingandmainetnancedo
sesandtheirsignificancein clinicalsettins.

7 Hours
NonlinearPharmacokinetics:

a. Introduction,

b. FactorscausingNon-linearity.

c. Michaelis-

mentonmethodofestimatingparameters,Explanationwithexampleofdrugs

RecommendedBooks(LatestEditions)

1
2
3

BiopharmaceuticsandClinicalPharmacokineticsby,MiloGibaldi.
BiopharmaceuticsandPharmacokinetics;ByRobertFNotari
Appliedbiopharmaceuticsandpharmacokinetics,LeonShargelandAndrewB.C.YU4theditio
n,Prentice-Halllnernationaledition.USA

BiopharmaceuticsandPharmacokinetics-

ATreatise,ByD.M.BrahmankarandSunilB.Jaiswal,VallabhPrakashan Pitampura,Delhi
Pharmacokinetics:ByMiloGlbaldiDonald,R.MercelDekkerlnc.
HandBookofClinicalPharmacokinetics,ByMiloGibaldiandLauriePrescottbyADISHealthSci

encePress.

Biopharmaceutics;BySwarbrick

Clinical Pharmacokinetics,ConceptsandApplications:ByMalcolImRowlandand
Thomas,N.Tozen,LeaandFebrger,Philadelphia,1995.
Dissolution,BioavailabilityandBioequivalence,ByAbdouH.M,Mack,PublishingCompany,P
ennsylvania1989.

BiopharmaceuticsandClinicalPharmacokinetics-Anintroduction4th
editionRevisedandexpandedbyRebortF NotariMarcelDekkerlnn,NewYorkandBasel,1987.

Remington’sPharmaceuticalSciences,ByMackPublishingCompany,Pennsylvnia
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BPE05T PHARMACEUTICALBIOTECHNOLOGY 45Hours
(Theory)

Scope:

¢ Biotechnologyhasalongpromisetorevolutionizethebiologicalsciencesandtechnology.

e Scientificapplicationofbiotechnologyinthe
fieldofgeneticengineering,medicineandfermentation
technologymakesthesubjectinteresting.
Biotechnologyisleadingtonewbiologicalrevolutionsindiagnosis,preventionandcure
ofdiseases,newand cheaperpharmaceuticaldrugs.
Biotechnologyhasalreadyproducedtransgeniccropsandanimalsandthefuturepromiseslot
more.

e ltisbasicallyaresearch-basedsubject.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Understandingtheimportanceof ImmobilizedenzymesinPharmaceuticallndustries
2 Geneticengineeringapplicationsinrelationtoproductionofpharmaceuticals
3 Importanceof Monoclonalantibodiesinlndustries
4 Appreciatetheuseofmicroorganismsinfermentationtechnology

Outcomes: After curtaining of this course the students shall come to know about the

fundamentalknowledge on genetic engineering, fermentation technology, diagnostic, prevention

and cure ofdiseases, andproductionoftransgenicanimals.
CourseContent
Unitl 10 Hours
A Brief introduction to Biotechnology with reference to Pharmaceutical
Sciences.B EnzymeBiotechnology-Methodsof
enzymeimmobilizationandapplications.
C Biosensors-Workingandapplicationsof biosensorsinPharmaceuticallndustries.D
BriefintroductiontoProteinEngineering.
E Useof microbesinindustry.
F Basicprinciplesofgeneticengineering.
Unitll 10 Hours
A Studyofcloningvectors,restrictionendonucleasesand DNAligase.
B RecombinantDNAtechnology.Applicationofgeneticengineeringinmedicine.C
ApplicationofrDNAtechnologyandgeneticengineering in theproductionof:
i) Interferon ii) Vaccines- hepatitis- B iii) Hormones-
Insulin.D BriefintroductiontoPCR

Unitlil 10Hours




Types of immunity- humoral immunity, cellular

immunityA Structureoflmmunoglobulins

B
C

E
F

StructureandFunctionofMHC
Hypersensitivityreactions,Immunestimulationandimmunesuppressions.

General method of the preparation of bacterial vaccines, toxoids, viral
vaccine,antitoxins,serum-immuneblood derivativesand otherproductsrelative
toimmunity.

Storageconditionsandstabilityofofficialvaccines

Hybridoma technology- Production, Purification and

ApplicationsG Blood productsandPlasmaSubstituties.

Unit IV
A

8 Hours
Immunoblottingtechniques-ELISA , Westernblotting,Southernblotting.B
Geneticorganization ofEukaryotesandProkaryotes
Microbial genetics including transformation, transduction, conjugation, plasmids
andtransposons.

IntroductiontoMicrobial biotransformationandapplications.E
Mutation: Typesofmutation/mutants.

7Hours
Fermentation methods and general requirements, study of media,
equipments,sterilizationmethods,aeration process,stirring.
Largescaleproductionfermenterdesignanditsvariouscontrols.

Study of the production of - penicillins, citric acid, Vitamin B12, Glutamic
acid,Griseofulvin,

BloodProducts:Collection,
ProcessingandStorageofwholehumanblood,driedhumanplasma,plasmaSubstituti

es.

RecommendedBooks(LatestEditions)

1

B.R. Glick and J.J. Pasternak: Molecular Biotechnology: Principles and Applications
ofRecombinantDNA:ASMPressWashingtonD.C.
RAGoldshyet.al.,:Kubylmmunology.

J.W.Goding:MonoclonalAntibodies.
J.M.WalkerandE.B.Gingold:MolecularBiologyandBiotechnologybyRoyal

SocietyofChemistry.

S.B.Primrose:MolecularBiotechnology(SecondEdition)BlackwellScientific



121



Publication.

Stanbury F., P., Whitakar A., and Hall J., S., Principles of fermentation technology,

2ndedition,Aditya books Ltd.,NewDelhi
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BP606T PHARMACEUTICALQUALITY ASSURANCE(Theory) 45 Hours
Scope:Thiscoursedealswiththevariousaspectsofqualitycontrolandqualityassurance
aspects of pharmaceutical industries. It deals with the important aspects
likecGMP,QCtests, documentation,qualitycertificationsand regulatoryaffairs.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 understandthecGMPaspects inapharmaceuticalindustry
2 appreciatetheimportanceofdocumentation
3 understandthescope ofqualitycertificationsapplicabletopharmaceutical industries
4 understandtheresponsibilitiesof QA&QCdepartments
Outcomes: After the finale of this course the students shall come to know about the
fundamentalknowledge on Quality Control and Quality Assurance aspects of Pharmaceutical
Industry, cGMP,QCtest,Documentation,QualityCertification andRegulatoryaffairs.
CourseContent
Unitl 10 Hours
A Quality Assurance and Quality Management concepts: Definition and concept
ofQualitycontrol,QualityassuranceandGMP
TotalQualityManagement(TQM): Definition,elements,philosophies
ICH Guidelines:purpose,participants,processofharmonization,Briefoverview ofQSEM,

withspecialemphasis onQ-seriesguidelines,|CHstabilitytestingguidelines

D Quality by design (QbD): Definition, overview, elements of QbD program,
toolsEISO9000&IS0O14000:Overview,Benefits,Elements,stepsforregistration
F NABLaccreditation:Principles and procedures

Unitll 10 Hours

A Organization and personnel: Personnel responsibilities, training, hygiene and

personalrecords.
Premises:Design,constructionandplantlayout,maintenance,sanitation,environmentalcont
rol,utilitiesandmaintenanceofsterileareas,controlofcontamination.
Equipments and raw materials: Equipment selection, purchase
specifications,maintenance,
purchasespecificationsandmaintenanceofstoresforrawmaterials.
Unitlll 10Hours

A Quality Control: Quality control test for containers, rubber closures and
secondarypackingmaterials.
GoodLaboratoryPractices:GeneralProvisions,OrganizationandPersonnel,Facilities,Equ

ipment, Testing FacilitiesOperation, TestandControlArticles,Protocolfor
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ConductofaNonclinicalLaboratoryStudy,RecordsandReports,Disqualificationof TestingFacil
ities

8 Hours
Complaints:Complaintsandevaluationofcomplaints,Handlingofreturngood,recallingandw
astedisposal.
Document maintenance in pharmaceutical industry: Batch Formula Record,
MasterFormulaRecord,SOP,Qualityaudit,QualityReviewandQualitydocumentation,Repor
tsand documents,distribution records.

7Hours
Calibration and Validation: Introduction, definition and general principles of
calibration,qualification and validation, importance and scope of validation, types of
validation,validationmasterplan.CalibrationofpHmeter,QualificationofUV-
Visiblespectrophotometer,Generalprinciples ofAnalyticalmethodValidation.

Warehousing:Goodwarehousingpractice,materials management

RecommendedBooks(LatestEditions)

1
2

QualityAssuranceGuide byorganizationofPharmaceuticalProductsofindia.

GoodLaboratory PracticeRegulations,2"Edition,SandyWeinbergVol.69.

Quality Assurance of Pharmaceuticals- A compendium of Guide lines and
Relatedmaterials VollWHOPublications.
AguidetoTotalQualityManagement-KushikMaitra andSedhan KGhosh
HowtoPracticeGMP’s—PP Sharma.

ISO9000andT otalQualityManagement—-SadhankGGhosh
ThelnternationalPharmacopoeia—Voll, Il 111,1V-
GeneralMethodsofAnalysisandQualityspecificationforPharmaceuticalSubstances,
ExcipientsandDosageforms

Goodlaboratory Practices— MarcelDeckkerSeries

ICHguidelines, ISO9000and14000guidelines
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SemesterVIl
BP701T INSTRUMENTALMETHODSOFANALYSIS(Theory) 45 Hours

Scope:Thissubjectdealswiththeapplicationofinstrumentalmethodsinqualitativeandquantitative

analysis of drugs. This subject is designed to impart a fundamentalknowledge on
theprinciplesandinstrumentationofspectroscopicandchromatographictechnique.Thisalsoemphasizes
on theoretical and practical knowledge on modern analytical instruments that are
usedfordrugtesting.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1 Understand the interaction of matter with electromagnetic radiations and its

applicationsindruganalysis

2 Understandthechromatographicseparationandanalysisofdrugs.

3 Performquantitative&qualitativeanalysisofdrugsusing variousanalyticalinstruments.
Outcomes: After finishing of this course the students shall come to know about the application
oflnstrumentalmethodsinqualitativeandquantitativeanalysisofdrugs.ltprovidespracticalknowledge on
principle and instrumentation of spectroscopic and chromatographic techniques usedfordrug
testing.

CourseContent
Unitl 10 Hours
1 UVVisiblespectroscopy
Electronictransitions,chromophores,auxochromes,spectralshifts,solventeffecton
absorptionspectra,BeerandLambert’slaw,Derivationanddeviations.
Instrumentation-Sourcesofradiation,wavelengthselectors,samplecells,detectors-
Phototube,Photomultipliertube,Photovoltaic cell,Silicon Photodiode.
Applications-Spectrophotometrictitrations,Singlecomponentandmulticomponentanalysis
Fluorimetry
Theory,Conceptsofsinglet,doubletandtripletelectronicstates,internalandexternalconversions,fadforsa
ffectingfluorescence,quenching,instrumentationandapplications
Unitll 10 Hours
1 IRspectroscopy
Introduction,fundamentalmodesofvibrationsinpolyatomicmolecules,samplehandling,facto
rsaffecting vibrations
Instrumentation-Sourcesofradiation,wavelengthselectors,detectors-
Golaycell,Bolometer,Thermocouple, Thermister,Pyroelectric detectorandapplications

Flame Photometry-Principle,interferences,instrumentationandapplications
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4
Unitlll
1

Unit IV
1Gas

2
3
BP705P

Atomicabsorptionspectroscopy-

Principle,interferences,instrumentationandapplications

Nepheloturbidometry-Principle,instrumentationandapplications
10Hours

Introductiontochromatography

Adsorption and partition column chromatography-Methodology,

advantages,disadvantagesandapplications.

Thin layer chromatography- Introduction, Principle, Methodology, Rf

values,advantages,disadvantagesand applications.
Paper chromatography-Introduction, methodology, development
techniques,advantages,disadvantagesandapplications
Electrophoresis—
Introduction,factorsaffectingelectrophoreticmobility, Techniquesofpaper,gel,capillaryelectr
ophoresis,applications

8 Hours

chromatography - Introduction, theory, instrumentation,derivatization,
temperatureprogramming,advantages,disadvantagesandapplications
Highperformanceliquidchromatography(HPLC)-
Introduction,theory,instrumentation,advantagesand applications.

7 Hours
lonexchangechromatography-
Introduction,classification,ionexchangeresins,properties,mechanismofionexchangeproce
ss,factorsaffectingionexchange,methodologyand applications
Gelchromatography-Introduction,theory,instrumentationandapplications
Affinitychromatography- Introduction,theory, instrumentationandapplications
INSTRUMENTALMETHODSOFANALYSIS(Practical) 4Hours/ Week

Listof Experiments

1

Determinationofabsorptionmaximaandeffectofsolventsonabsorptionmaximaoforgani
c compounds

Estimationofdextrosebycolorimetry

Estimation ofsulfanilamidebycolorimetry

Simultaneousestimation ofibuprofenandparacetamolbyUVspectroscopy
AssayofparacetamolbyUV-Spectrophotometry

Estimationofquinine sulfatebyfluorimetry

Studyofquenching offluorescence

Determinationofsodiumbyflamephotometry
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9
10
11
12
13
14
15

Determination ofpotassiumbyflamephotometry

Determination ofchlorides and sulphatesbynepheloturbidometry
Separationofamino acidsbypaperchromatography

Separation ofsugars bythin layerchromatography

Separation ofplant pigments bycolumnchromatography
Demonstrationexperiment onHPLC

DemonstrationexperimentonGasChromatography

RecommendedBooks(LatestEditions)

1

2
3
4
5
6
7
8
9

-
o

InstrumentalMethodsofChemicalAnalysisbyB.KSharma
Organicspectroscopy byY.RSharma

TextbookofPharmaceutical AnalysisbyKennethA.Connors
Vogel’'sTextbookof Quantitative Chemical AnalysisbyA.l.Vogel

Practical PharmaceuticalChemistrybyA.H.Beckett andJ.B.Stenlake
OrganicChemistry byl.L.Finar

Organicspectroscopy byWilliamKemp

Quantitative AnalysisofDrugsbyD.C.Garrett
QuantitativeAnalysisofDrugsin Pharmaceutical FormulationsbyP.D.Sethi

SpectrophotometricidentificationofOrganicCompoundsbySilverstein
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BP702T INDUSTRIALPHARMACYII(Theory) 45 Hours

Scope:TThiscourseisdesignedtoimpartfundamentalknowledgeonpharmaceuticalproductdevelopme

ntandtranslationfromlaboratorytomarket.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Knowtheprocessofpilot plantandscaleupofpharmaceuticaldosageforms
2 Understandtheprocessoftechnologytransferfromlabscale tocommercialbatch
3 KnowdifferentLawsandActsthatregulatepharmaceuticalindustry
4 Understandtheapprovalprocess andregulatoryrequirementsfordrugproducts
Outcomes:Endofthissubjectthestudentsshallcometoknowaboutthefundamentalknowledgeonpharma
ceutical productdevelopmentandtranslationfromlaboratorytomarket.
CourseContent
Unitl 10 Hours
1Pilot plant scale up techniques: General considerations - including significance
ofpersonnelrequirements,spacerequirements,rawmaterials,Pilotplantscaleupconsideratio
ns for solids, liquid orals, semi solids and relevant documentation,
SUPACguidelines,Introduction to platformtechnology
Unitll 10 Hours
1Technology development and transfer: WHO guidelines for Technology
Transfer(TT):Terminology, Technology transfer protocol, Quality risk management,
Transferfrom R& D to production (Process, packaging and cleaning), Granularity of TT
Process
(API,excipients,finishedproducts,packagingmaterials)Documentation,Premisesandequip
ments,qualificationandvalidation,qualitycontrol,analyticalmethodtransfer,Approved
regulatory bodies and agencies, Commercialization - practical aspects andproblems
(case studies), TT agencies in India - APCTD, NRDC, TIFAC, BCIL, TBSE /SIDBI; TT
related documentation - confidentiality agreement, licensing, MoUs, legalissues
Unitlll 10Hours
1Regulatory affairs: Introduction, Historical overview of Regulatory Affairs,
Regulatoryauthorities, Role of Regulatory affairs department, Responsibility of
Regulatory AffairsProfessionals
Regulatory requirements for drug approval: Drug Development Teams, Non-
ClinicalDrugDevelopment,Pharmacology,DrugMetabolismandToxicology,Generalconsid
erations of Investigational New Drug (IND) Application, Investigator's Brochure(IB) and
New Drug Application (NDA), Clinical research / BE studies, Clinical
ResearchProtocols,BiostatisticsinPharmaceuticalProductDevelopment,DataPresentation

for
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FDASubmissions,ManagementofClinicalStudies.
Unit IV 8 Hours
1Qualitymanagementsystems:Qualitymanagement&Certifications:ConceptofQuality, TotalQua
lityManagement,QualitybyDesign(QbD),SixSigmaconcept,Outof Specifications (OOS),
Change control, Introduction tolSO 9000 series of qualitysystemsstandards,
ISO14000,NABL,GLP
UnitV 7 Hours
1IndianRegulatoryRequirements:CentralDrugStandardControlOrganization(CDSCO) and
State Licensing Authority: Organization, Responsibilities, Certificate ofPharmaceutical

Product (COPP), Regulatory requirements and approval procedures forNewDrugs.

RecommendedBooks(LatestEditions)

1 Regulatory Affairs from Wikipedia, the free encyclopedia modified on 7™ April

availableat http,//en.wikipedia.org/wiki/Regulatory Affairs.

International Regulatory Affairs Updates, 2005. available
athttp://www.iraup.com/about.php

DouglasJPisanoandDavidS. Mantus.TextbookofFDARegulatoryAffairsAGuidefor
PrescriptionDrugs,MedicalDevices,andBiologics’'SecondEdition.
RegulatoryAffairsbroughtbylearningplus,inc.availableathttp.

Ilwww.cgmp.com/ra.htm.
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BP703T

PHARMACYPRACTICE(Theory) 45Hours

Scope: In the changing scenario of pharmacy practice in India, for successful practice of

HospitalPharmacy, the students are required to learn various skills like drug distribution, drug

information,and therapeutic drug monitoring for improved patient care. In community pharmacy,

students will belearning various skills such asdispensingof drugs, responding to minor ailments by

providingsuitablesafemedication,patientcounsellingfor improvedpatientcareinthecommunitysetup.

Objectives:Uponcompletionofthiscoursethestudentshouldbeable to

1

9
10

Knowvariousdrugdistributionmethodsinahospital

Appreciate the pharmacystoresmanagement andinventorycontrol
Monitordrugtherapyofpatientthroughmedicationchartreviewandclinicalreview
Obtain medication historyinterviewandcounselthepatients

Identify drugrelatedproblems

Detectandassessadversedrugreactions
Interpretselectedlaboratoryresults(asmonitoringparametersintherapeutics)ofspeci
fic diseasestates

Knowpharmaceuticalcareservices

Dopatient counseling incommunitypharmacy;

Appreciatetheconceptof Rationaldrugtherapy.

Outcomes: Upon completion of this course the students shall come to know about

thehospital pharmacy to learn various skills like drug distribution, drug information,

therapeuticdrugmonitoring, dispensingofdrugs,safemedicationandpatientcounseling

CourseContent

Unitl
A

10 Hours
Hospitalandit’s organization
Definition,Classificationofhospital-
Primary,SecondaryandTertiaryhospitals,Classificationbased on clinical andnon-clinical
basis,Organization StructureofaHospital,andMedicalstaffsinvolved inthe
hospitalandtheirfunctions.
Hospitalpharmacyanditsorganization
Definition, functions of hospital pharmacy, Organization structure, Location, Layout
andstaffrequirements,andResponsibilitiesandfunctions ofhospitalpharmacists.
Adversedrugreaction
Classifications - Excessive pharmacological effects, secondarypharmacological
effects,idiosyncrasy, allergic drug reactions, genetically determined toxicity, toxicity
followingsuddenwithdrawalofdrugs,Druginteraction-

beneficialinteractions,adverseinteractions,andpharmacokineticdruginteractions,Methodsf
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Unitll
A

Unitlil
A

interactions, spontaneous case reports and record linkage studies, and Adverse
drugreactionreportingandmanagement.
CommunityPharmacy
Organization and structure of retail and wholesale drug store, types and design,
Legalrequirementsforestablishmentandmaintenanceofadrugstore,Dispensingofproprietar
yproducts,maintenanceofrecords ofretailandwholesale drugstore.

10 Hours
Drugdistributionsysteminahospital
Dispensing of drugs to inpatients, types of drug distribution systems, chargingpolicyand
labelling, Dispensing of drugs to ambulatory patients, and Dispensingof
controlleddrugs.
Hospitalformulary
Definition, contents of hospital formulary, Differentiation of hospital formulary and
Druglist,preparationandrevision, andadditionanddeletionofdrugfromhospitalformulary.
Therapeutic drugmonitoring
Need for Therapeutic Drug Monitoring, Factors to be considered during the
TherapeuticDrugMonitoring,andindian scenarioforTherapeutic Drug Monitoring.
Medication adherence
Causes of medication non-adherence, pharmacist role in the medication
adherence,andmonitoringofpatientmedicationadherence.
Patientmedicationhistoryinterview
Needforthepatientmedicationhistoryinterview, medicationinterviewforms.
Communitypharmacy management
Financial,materials,staff,andinfrastructurerequirements.

10Hours
Pharmacyand therapeuticcommittee

Organization,functions,Policiesofthepharmacyandtherapeuticcommitteeinincluding

drugs into formulary, inpatient and outpatient prescription, automatic

stoporder,andemergencydrug listpreparation.

Druginformationservices
DrugandPoisoninformationcentre,Sourcesofdruginformation,Computerisedservices,
andstorage andretrievalofinformation.

Patientcounseling

Definition of patient counseling; steps involved in patient counseling, and Special

casesthatrequirethepharmacist
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Unit IV
A

Educationandtrainingprograminthehospital
Role of pharmacist in the education and training program, Internal andexternal
trainingprogram,Servicestothenursinghomes/clinics,Codeofethicsforcommunitypharmac
y,andRoleofpharmacistintheinterdepartmentalcommunicationandcommunityhealtheduc
ation.
Prescribedmedicationorderandcommunicationskills
Prescribedmedicationorder-
interpretationandlegalrequirements,andCommunicationskills-communication
withprescribersandpatients.
8 Hours
Budget preparationand implementation

Budget preparation and

implementationBClinicalPharmacy

C

IntroductiontoClinicalPharmacy,Conceptofclinicalpharmacy,functionsandresponsibilities
of clinical pharmacist, Drug therapy monitoring - medication chart review,clinical review,
pharmacist intervention, Ward round participation, = Medication  history
andPharmaceuticalcare.
Dosing patternanddrugtherapybasedonPharmacokinetic &diseasepattern.

Over thecounter(OTC)sales
Introduction and sale of over the counter, and Rational use of common
overthecountermedications.

7 Hours

Drug storemanagementandinventorycontrol

Organisation of drug store, types of materials stocked and storage conditions,

Purchaseand inventory control: principles, purchase procedure, purchase order,
procurementand stocking,Economic orderquantity,Reorder quantity level,andMethods
used fortheanalysisofthedrug expenditure
Investigationaluseofdrugs
Description,principlesinvolved,classification,control,identification,roleofhospitalpharmacis
t,advisorycommittee.

InterpretationofClinicalLaboratoryTests

Bloodchemistry,hematology,andurinalysis

RecommendedBooks(LatestEditions)

1

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

2
3
4

Parthasarathi G, Karin Nyfort-Hansen, Milap C Nahata. A textbook of Clinical
PharmacyPractice- essential concepts and skills, 1°' ed. Chennai: Orient Longman
Private Limited;2004.
WilliamE.Hassan.Hospitalpharmacy,5thed.Philadelphia:Lea&Febiger;1986.

TipnisBajaj. HospitalPharmacy,1'ed.Maharashtra: CareerPublications;2008.

Scott LT. Basic skills in interpreting laboratory data, 4thed. American Society of
HealthSystem Pharmacistsinc;2009.
ParmarN.S.HealthEducationandCommunityPharmacy,18thed.India:CBSPublishers &
Distributers;2008.

Therapeuticdrugmonitoring.ISSN:0163-4356
Journalofpharmacypractice.ISSN:0974-8326
Americanjournalofhealthsystempharmacy.ISSN:1535-2900(online)
Pharmacy times (Monthlymagazine)
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BP704T NOVELDRUGDELIVERYSYSTEMS(Theory) 45 Hours

Scope: This subject is designed to impart basic knowledge on the area of novel drug

deliverysystems.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Tounderstandvarious approachesfordevelopmentofnoveldrug deliverysystems.
2 To understand the criteria for selection of drugs and polymers for the development
ofNovel drugdelivery systems, theirformulation andevaluation
Outcomes: After completion of this course the students shall come to know about the
fundamentalknowledge on selection of drug and polymers for the development of Novel Drug
Delivery System,theirformulation andevaluation.
CourseContent
Unitl 10 Hours
A Controlled drug delivery systems: Introduction, terminology/definitions and
rationale,advantages,disadvantages,selectionofdrugcandidates.Approachestodesigncon
trolledreleaseformulationsbasedondiffusion,dissolutionandionexchangeprinciples.
Physicochemical and biological properties ofdrugs relevant to
controlledreleaseformulations
Polymers:Introduction,classification,properties,advantagesandapplicationofpolymersinfo
rmulationofcontrolledrelease drug deliverysystems.
Unitll 10 Hours
A Microencapsulation:Definition, advantages and disadvantages, microspheres
/microcapsules,microparticles,methodsofmicroencapsulation,applications
MucosalDrugDeliverysystem:Introduction,Principlesofbioadhesion/mucoadhesion,
concepts, advantages and disadvantages, transmucosal
permeabilityandformulationconsiderations ofbuccaldeliverysystems
Implantable Drug Delivery Systems:Introduction,advantages and
disadvantages,conceptofimplantsandosmoticpump
Unitlll 10Hours
A Transdermal Drug Delivery Systems: Introduction, Permeation through skin,
factorsaffecting permeation, permeation enhancers, basic components of TDDS,
formulationapproaches
Gastroretentivedrugdeliverysystems:Introduction,advantages,disadvantages,approac
hes for GRDDS - Floating, high density systems, inflatable and gastroadhesivesystems
andtheirapplications

Nasopulmonary drugdelivery system:IntroductiontoNasalandPulmonaryroutesof
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Unit IV

drugdelivery,Formulationofinhalers(drypowderandmetereddose),nasalsprays,nebulizers

8 Hours

ATargeteddrugDelivery:Conceptsandapproachesadvantagesanddisadvantages,

introduction to liposomes, niosomes, nanoparticles,
monoclonalantibodiesandtheirapplications

7 Hours
Ocular Drug Delivery Systems:Introduction, intra ocular barriers and methods
toovercome —Preliminarystudy,ocularformulationsand ocuserts
IntrauterineDrugDelivery Systems:Introduction,advantagesand

disadvantages,developmentofintrauterine devices (IlUDs)and applications

RecommendedBooks(LatestEditions)

1

Journals:
1

YW.Chien,NovelDrug DeIiverySystems,Z”dedition,revisedandexpanded,MarceIDekker, Inc

.,NewYork,1992.
Robinson,J.R.,LeeV.H.L,ControlledDrugDeliverySystems,MarcelDekker,Inc.,NewYork, 1
992.

Encyclopedia ofControlled Delivery. Edith Mathiowitz, PublishedbyWiley
IntersciencePublication,JohnWileyand Sons,Inc,NewY ork.Chichester/Weinheim
N.K.Jain,ControlledandNovelDrugDelivery, CBSPublishers&Distributors,NewDelhi,Firste
dition 1997 (reprintin2001).

S.P.VyasandR.K.Khar,ControlledDrugDelivery-
conceptsandadvances,VallabhPrakashan,NewDelhi,Firstedition 2002.

IndianJournalofPharmaceuticalSciences(IPA)
IndianDrugs(IDMA)

Journalof ControlledRelease(ElsevierSciences)
DrugDevelopmentandindustrialPharmacy(Marcel&Decker)

InternationalJournalofPharmaceutics(ElsevierSciences)
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Semester

BIOSTATISITCSANDRESEARCHMETHODOLOGY
VIIIBP801T 45Hours
(Theory)

Scope:TounderstandtheapplicationsofBiostaticsinPharmacy. Thissubjectdealswithdescriptivestatisti

cs,Graphics,Correlation,Regression,logisticregressionProbabilitytheory,Sampling technique,
Parametric tests, Non Parametric tests,ANOVA, Introduction to Design ofExperiments, Phases of
Clinical trials and Observational and Experimental studies, SPSS, R
andMINITABstatisticalsoftware’s,analyzingthestatisticaldatausingExcel.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 KnowtheoperationofM.S.Excel, SPSS,RandMINITAB®,DoE(DesignofExperiment)
2 Knowthevariousstatisticaltechniquestosolvestatisticalproblems
3 Appreciatestatisticaltechniquesinsolvingtheproblems.
Outcomes: After completion of this course the students shall come to know about the
applicationof Biostatics in Pharmacy. It gives the knowledge of descriptive statistics, Graphics,
Correlation,Regression, logistic regression Probability theory. The students will know about the
samplingtechnique, parametric tests, Non Parametric tests, ANOVA and use of Design of
Experiments,SPSS,RandMINITABstatisticsoftware’s indesigningoftheformulations.
CourseContent
Unitl 10 Hours
A Introduction:Statistics,Biostatistics,Frequencydistribution
Measuresofcentraltendency: Mean,Median, Mode- Pharmaceuticalexamples
Measuresofdispersion:Dispersion,Range,standarddeviation,Pharmaceuticalproblems
Correlation:Definition,KarlPearson’scoefficientofcorrelation,Multiplecorrelation-
Pharmaceuticals examples
10 Hours
Regression:Curvefittingbythemethodofleastsquares fittingthelinesy=a+bxandx=a+by,
Multipleregression, standarderrorof regression—PharmaceuticalExamples
Probability: Definitionofprobability,Binomial distribution,Normal distribution,Poisson’s
distribution,properties-problems
Sample,Population,largesample,smallsample,Nullhypothesis,alternativehypothesis,
sampling, essence of sampling, types of sampling, Error-l type, Error-Il
type,Standarderrorofmean(SEM)-Pharmaceuticalexamples
Parametric test: t-test(Sample, Pooled or Unpaired and Paired) , ANOVA, (One

wayandTwo way),LeastSignificancedifference




Unitlll
A

Unit IV
A
B

10Hours
NonParametrictests:WilcoxonRankSumTest,Mann-WhitneyUtest,Kruskal-
Wallis test,FriedmanTest
IntroductiontoResearch:Needforresearch,NeedfordesignofExperim
ents,ExperientialDesignTechnique,plagiarism
Graphs:Histogram,PieChart,CubicGraph,responsesurfaceplot,CounterPlotgr
aph
Designingthemethodology:SamplesizedeterminationandPowerofastudy,Re
portwritingandpresentationofdata,Protocol,Cohorts

8 Hours
BlockingandconfoundingsystemforTwo-levelfactorials
Regressionmodeling:Hypothesistesting inSimpleandMultipleregressionmodels
Introduction to Practical components of Industrial and Clinical Trials
Problems:Statistical Analysis Using Excel, SPSS, MINITAB®, DESIGN OF
EXPERIMENTS, R -OnlineStatisticalSoftware’s tolndustrialandClinicaltrialapproach

7 Hours

DesignandAnalysisofexperiments:

FactorialDesign:Definition, 22,2°design. AdvantageoffactorialdesignResponse

Surfacemethodology:Centralcompositedesign,Historicaldesign,OptimizationTec

hniques

RecommendedBooks(LatestEditions)

1

Pharmaceuticalstatistics-
Practicalandclinicalapplications,SanfordBolton,publisher Marcel Dekker
Inc.NewYork.
FundamentalofStatistics—HimalayaPublishingHouse-S.C.Guptha
DesignandAnalysisof Experiments—
PHILearningPrivateLimited,R.Pannerselvam,

Design and Analysisof Experiments—WileyStudentsEdition,Douglas
andC.Montgomery
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BP802T SOCIALANDPREVENTIVEPHARMACY 45 Hours

Scope: The purpose of this course is to introduce to students a number of health issues and

theirchallenges. This course also introduced a number of national health programmes. The roles of

thepharmacistinthesecontextsarealsodiscussed.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1 Acquire high consciousness/realization of current issuesrelated to health

andpharmaceuticalproblemswithinthecountryandworldwide.
Haveacriticalwayofthinkingbasedoncurrenthealthcaredevelopment.
Evaluatealternative waysof solvingproblemsrelated
tohealthandpharmaceuticalissues

Outcomes: After curtaining of this course the students shall come to know about the number

ofhealth issues and their challenges. It provides the knowledge of National health programme

andcontributionofPharmacistsinsuch nationalprogrammes.
CourseContent
Unitl 10 Hours
A Concept of health and disease: Definition, concepts and evaluation of public
health.Understandingtheconceptofpreventionandcontrolofdisease,socialcausesofdiseas
esand socialproblemsofthe sick.
Social and health education: Food in relation to nutrition and health, Balanced
diet,Nutritionaldeficiencies,Vitamindeficiencies,Malnutrition anditsprevention.
Sociology and health: Socio cultural factors related to health and disease, Impact
ofurbanizationon health and disease, Povertyandhealth
D Hygieneandhealth:personalhygieneandhealthcare; avoidablehabits
Unitll 10 Hours
APreventive medicine: General principles of prevention and control of diseases such
ascholera, SARS, Ebola virus, influenza, acute respiratory infections, malaria,
chickenguinea,dengue,lymphaticfilariasis,pneumonia,hypertension,diabetesmellitus,can
cer,drug addiction-drug substance abuse
Unitlll 10Hours
A
Nationalhealthprograms,itsobjectives,functioningandoutcomeofthefoll
owing:
HIV AND AIDS control
programme,TB,
Integrated disease surveillance program

(IDSP),Nationalleprosycontrolprogramme,
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Unit IV
A

Nationalmentalhealthprogram,
Nationalprogrammeforpreventionandcontrolofdeafness,
Universalimmunizationprogramme,
Nationalprogrammeforcontrolofblindness,
Pulsepolioprogramme.

8 Hours
Nationalhealthinterventionprogrammeformotherandchild,
Nationalfamilywelfareprogramme,
Nationaltobaccocontrolprogramme,
NationalMalariaPreventionProgram,
Nationalprogrammeforthehealthcarefortheelderly,
Socialhealthprogramme;
RoleofWHOinIndiannational program

7 Hours
Communityservicesinrural,urbanandschoolhealth: Functionsof PHC,Improvementin
rural sanitation, national urban health mission, Health promotion and education

inschool.

RecommendedBooks(LatestEditions)

1

6

Short Textbook of Preventive and Social Medicine, Prabhakara GN, 2" Edition,
2010,ISBN:9789380704104,JAYPEEPublications
TextbookofPreventiveandSocialMedicine(MahajanandGupta),EditedbyRoyRabindraNath
,Sahalndranil,4™Edition,2013,ISBN:9789350901878,JAYPEEPublications

ReviewofPreventiveandSocialMedicine(IncludingBiostatistics),JainVivek,6"Edition,2014,
ISBN:9789351522331, JAYPEEPublications

Essentials of Community Medicine—A Practical Approach, Hiremath Lalita D,
HiremathDhananjayaA, 2"Edition,2012,ISBN:9789350250440,JAYPEEPublications
Park Textbook of Preventive and Social Medicine, K Park, 21% Edition, 2011, ISBN-
14:9788190128285, BANARSIDASBHANOTPUBLISHERS.
CommunityPharmacyPractice,RameshAdepu,BSP publishers,Hyderabad

RecommendedJournals:

1

ResearchinSocialandAdministrativePharmacy,Elsevier,lreland
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BP803ET PHARMAMARKETINGMANAGEMENT(Theory) 45 Hours

Scope: The pharmaceutical industry not only needs highly qualified researchers, chemists

and,technical people, but alsorequires skilled managers who cantake the industry
forwardbymanagingandtakingthecomplexdecisionswhichareimperativeforthegrowthoftheindustry.Th
eKnowledgeandKnow-howofmarketingmanagementgroomthepeoplefortakingachallengingrole
inSalesand Productmanagement.
Objectives: The course aims to provide an understanding of marketing concepts and
techniquesandtheirapplications inthe pharmaceutical industry.
Outcomes:Thiscourseprovidesknowledgeofknow-
howofmarketingmanagementofPharmamarketing.
CourseContent
Unitl 10 Hours
A Marketing:
Definition, general concepts and scope of marketing; Distinction between marketing
&selling; Marketing environment; Industry and competitive analysis; Analyzing
consumerbuyingbehavior;industrialbuyingbehavior.
Pharmaceuticalmarket:
Quantitative and qualitative aspects; size and composition of the market;
demographicdescriptionsandsocio-
psychologicalcharacteristicsoftheconsumer;marketsegmentation&targeting.Consumerpr
ofile;Motivationandprescribinghabitsofthephysician; patients' choice of physician and
retail pharmacist.Analyzing the Market;Roleofmarketresearch.
Unitll 10 Hours
A Product decision:
Classification,product line and product mix decisions, product lifecycle,product
portfolio analysis; product positioning; New product decisions; Productbranding,
packaging and labeling decisions, Product management in pharmaceuticalindustry.
Unitlll 10Hours
A Promotion:
Methods,determinantsofpromotionalmix,promotionalbudget;Anoverviewofpersonalselling
,advertising,directmail,journals,sampling,retailing,medicalexhibition,public
relations,onlinepromotionaltechniquesforOTCProducts.
10Hours

Pharmaceuticalmarketingchannels:
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Designing channel,channel members, selecting the appropriate
channel,conflictinchannels, physical distribution management: Strategic importance,
tasks in physicaldistributionmanagement.
Professionalsalesrepresentative(PSR):
DutiesofPSR,purposeofdetailing,selectionandtraining,supervising,normsforcustomercalls
,motivating, evaluating,compensationandfutureprospectsofthePSR.

10Hours
Pricing:
Meaning, importance, objectives, determinants of price; pricing methods and
strategies,issues in
pricemanagementinpharmaceuticalindustry.AnoverviewofDPCO(DrugPriceControlOrder)
andNPPA (National Pharmaceutical PricingAuthority).
Emergingconceptsinmarketing:
Vertical & Horizontal Marketing; RuralMarketing; Consumerism; Industrial

Marketing;GlobalMarketing.

RecommendedBooks(LatestEditions)

1
2

PhilipKotlerandKevinLaneKeller:MarketingManagement,PrenticeHallofIndia,NewDelhi
Walker,BoydandLarreche:MarketingStrategy-

Planningandimplementation, TataMCGrawHill,NewDelhi.
DhruvGrewalandMichaelLevy:Marketing, TataMCGrawHill
ArunKumarandNMenakshi:MarketingManagement,VikasPublishing,India
RajanSaxena:MarketingManagement; TataMCGraw-Hill(IndiaEdition)

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

xt,Macmilan India,NewDelhi.
Shanker,Ravi: ServiceMarketing,ExcellBooks,NewDelhi
SubbaRaoChanganti,PharmaceuticalMarketinginindia(GIFT—

Excelseries)ExcelPublications.
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BP804ET PHARMACEUTICALREGULATORYSCIENCE(Theory) 45 Hours

Scope:Thiscourseisdesignedtoimpartthefundamentalknowledgeontheregulatoryrequirements  for

approval of new drugs, and drugproductsinregulatedmarketsof India & othercountries like US,
EU,Japan,Australia,UK etc.lt preparesthestudents to learn in detail on theregulatory
requirements,documentation requirements,and registration procedures
formarketingthedrugproducts.
Objectives:Uponcompletion of thesubjectstudent shallbeableto;
1 Knowabout theprocessofdrug discoveryanddevelopment
2 Knowtheregulatory authoritiesandagenciesgoverningthemanufactureandsale
ofpharmaceuticals
Knowtheregulatoryapprovalprocessandtheirregistrationinindianandinternationalmarke
ts
Outcomes: It provides the fundamental knowledge on the regulatory requirement of approval
ofnew drugs and drug products in regulated market of India & other country like; US, EU,
Japan,Australia, UKetc.
CourseContent
Unitl 10 Hours
A NewDrugDiscoveryanddevelopment
Stages of drug discovery, Drug development process, pre-clinical studies, non-
clinicalactivities, clinical studies, Innovator and generics, Concept of generics, Generic
drugproductdevelopment.
10 Hours
RegulatoryApproval Process
Approval processes and timelines involved in Investigational New Drug (IND),
NewDrug Application (NDA), Abbreviated New Drug Application (ANDA). Changes to
anapprovedNDA /ANDA.
Regulatoryauthoritiesandagencies
Overview of regulatory authorities of India, United States, European Union,

Australia,Japan,Canada(Organization structureandtypesofapplications)

Unitlll 10Hours
A Registrationoflndiandrug productinoverseas market
Procedureforexportofpharmaceuticalproducts, Technicaldocumentation,DrugMasterFiles(

DMF),CommonTechnicalDocument(CTD),electronicCommonTechnical
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Unit IV 8 Hours
A Clinicaltrials
Developingclinicaltrialprotocols,InstitutionalReviewBoard/IndependentEthicscommittee-
formationandworkingprocedures,Informedconsentprocessandprocedures, GCPobligation
soflnvestigators,sponsors&Monitors,ManagingandMonitoringclinical trials,
Pharmacovigilance-safetymonitoring in clinicaltrials
UnitV 7 Hours
A RegulatoryConcepts
Basic terminology, guidance, guidelines, regulations, Laws andActs, Orange

book,FederalRegister,CodeofFederalRegulatory,Purplebook

RecommendedBooks(LatestEditions)
1 DrugRegulatoryAffairsby Sachinltkar,Dr.N.S.Vyawahare,NiraliPrakashan.
2 The Pharmaceutical Regulatory Process, Second Edition Edited by Ira R. Berry
andRobert P. Martin, Drugs and the Pharmaceutical Sciences,Vol.185. Informa Health
carePublishers.

NewDrugApproval Process:Accelerating GlobalRegistrationsByRichardA

Guarino,MD,5"™ edition,DrugsandthePharmaceuticalSciences,Vol.190.

Guidebookfordrug regulatorysubmissions/SandyWeinberg.ByJohnWiley& Sons.Inc.
FDARegulatoryAffairs:aguideforprescription drugs,medicaldevices,and biologics
/editedbyDouglasJ.Pisano,DavidMantus.

GenericDrug ProductDevelopment,
SolidOralDosageforms,LeonShargelandlsaderKaufer,Marcel Dekkerseries,Vol.143
Clinical Trials and Human Research: A Practical Guide to Regulatory Compliance
ByFayA.RozovskyandRodneyK.Adams

Principles and Practices of Clinical Research, Second Edition Edited by John I.
GallinandFrederickP.Ognibene

Drugs: FromDiscoverytoApproval,SecondEditionByRickNg
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BP805T PHARMACOVIGILANCE(Theory) 45Hours

Scope: This paper will provide an opportunity for the student to learn about development

ofpharmacovigilanceasascience,basicterminologiesusedinpharmacovigilance,globalscenarioofPhar
macovigilance,trainstudentsonestablishingpharmacovigilanceprogrammeinanorganization, various
methods that can be used to generate safety data and signal detection. Thispaper
alsodevelopstheskills ofclassifyingdrugs,diseasesandadversedrug reactions.
Objectives:Uponcompletionofthiscoursethestudentshouldbeableto
1 Why drugsafety monitoringisimportant?
Historyanddevelopmentofpharmacovigilance
Nationalandinternationalscenarioofpharmacovigilance
Dictionaries,codingandterminologiesusedinpharmacovigilance
Detectionofnewadversedrugreactionsandtheirassessment
Internationalstandardsforclassificationof diseasesanddrugs
Adversedrugreaction reportingsystemsand communication inpharmacovigilance
Methodstogeneratesafetydataduringpreclinical, clinicalandpostapprovalphasesof
drugs’lifecycle
Drugsafety evaluationin paediatrics,geriatrics,pregnancyandlactation
10 PharmacovigilanceProgram oflndia(PvPl)requirementforADRreportinginindia
11 ICHguidelinesforICSR,PSUR,expeditedreporting,pharmacovigilanceplanning
12 CIOMSrequirementsforADRreporting
13 Writingcasenarrativesofadverseeventsandtheirquality.
Outcomes:ThisElectivecourseprovidesthefundamentalknowledgeofPharmacovigilanceandits
useingeneratingsafetydataandsignal detection
CourseContent
Unitl 10 Hours
A IntroductiontoPharmacovigilance
HistoryanddevelopmentofPharmacovigilancelm
portance of safety monitoring of MedicineWHO
international drug monitoring
programmePharmacovigilanceProgramofindia(
PVPI)
Introduction to adverse drug
reactionsDefinitions and classification of
ADRsDetectionandreporting
Methods in Causality

assessmentSeverityandseriousnessa
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Unitll
A

Unitlll
A

Predictability and preventability
assessmentManagement
ofadversedrugreactions
Basic terminologies used
pharmacovigilanceTerminologiesof
adversemedicationrelatedeventsRegulatoryterminol
ogies
10 Hours
Druganddiseaseclassification
Anatomical,therapeuticandchemicalclassificationofdrugsint
ernationalclassification ofdiseases
Dailydefineddoses
InternationalNonproprietaryNamesfordrugs
Drugdictionariesandcodinginpharmacovigilance
WHO adverse reaction
terminologiesMedDRAandStandardisedMed
DRAqueriesWHOdrugdictionary
Eudravigilancemedicinalproductdictionary
Informationresourcesin pharmacovigilance
Basicdrug
informationresourcesSpecialised
resourcesforADRs
Establishingpharmacovigilanceprogramme
Establishing inahospital
Establishment&operationofdrugsafetydepartment
inindustryContractResearchOrganisations(CROs)
10Hours

Vaccine safety

surveillanceVaccine

PharmacovigilanceVaccinati

onfailure

AdverseeventsfollowingimmunizationB
Pharmacovigilancemethods

Passive surveillance—
SpontaneousreportsandcaseseriesStimulatedreporting

Active surveillance — Sentinel sites, drug event monitoring and

Crosssectionalstudy,casecontrolstudyandcohort study



Targetedclinicalinvestigations
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Communicationinpharmacovigilance

Effective communication in

PharmacovigilanceCommunicationinDrugSafetyCr

isismanagement

CommunicatingwithRegulatoryAgencies,BusinessPartners,Healthcarefacilities&Media
8 Hours

Safety data

generationPreclinicalp

haseClinicalphase

Postapprovalphase(PMS)

ICH Guidelines for

PharmacovigilanceOrganization and

objectives of ICHExpeditedreporting

Individual case safety

reportsPeriodic safety update

reportsPost approval expedited

reportingPharmacovigilanceplann

ing

Goodclinicalpracticeinpharmacovigilancestudies

Pharmacogenomicsofadversedrugreactions
GeneticsrelatedADRwithexamplefocusingPKparameters.
Drugsafetyevaluationinspecialpopulation
Paediatrics

Pregnancyandlactation

Geriatrics

CIOMS

CIOMS Working

GroupsCIOMSForm

CDSCO (India)andPharmacovigilance
D&CActandScheduleY

Differencesinindianandglobalpharmacovigilancerequirements

RecommendedBooks(LatestEditions)

1 TextbookofPharmacovigilance:SKGupta,JaypeeBrothers,MedicalPublishers.
2 PracticalDrugSafetyfrom AtoZByBartonCobert,PierreBiron,JonesandBartlett
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Publishers.
Mann'sPharmacovigilance:ElizabethB.Andrews,Nicholas,WileyPublishers.
Stephens'Detectionof NewAdverseDrug Reactions: JohnTalbot,
PatrickWalle,WileyPublishers.

An Introduction toPharmacovigilance: PatrickWaller,WileyPublishers.

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

Textbook of PharmacoepidemiologeditedbyBrianL.Strom,StephenEKimmel,
SeanHennessy,WileyPublishers.

A Textbook of Clinical Pharmacy Practice -Essential Concepts and
Skills:G.Parthasarathi,Karin NyfortHansen,Milap C.Nahata
NationalFormularyofindia

TextBookofMedicinebyYashpalMunjal

Textbook ofPharmacovigilance:conceptandpractice byGPMohantaandPKManna
http://www.whoumc.org/DynPage.aspx?id=105825&mn1=7347&mn2=7259&mn3=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/PvPIl/pv_home.html
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http://www.ipc.gov.in/PvPI/pv_home.html

QUALITYCONTROLANDSTANDARDIZATIONOF
BP806GET 45Hours
HERBALS(Theory)

Scope: In this subject the student learns about the various methods and guidelines for

evaluationand standardization of herbs and herbal drugs. The subject also provides an opportunity
for thestudenttolearncGMP,GAPandGLPin traditionalsystemofmedicines.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 KnowWHOguidelinesforqualitycontrolofherbaldrugs
2 KnowQuality assuranceinherbaldrugindustry
3 Know the regulatory approval process and their registration in Indian and
internationalmarkets
4 AppreciateEUandICHguidelinesforqualitycontrolof herbaldrugs
Outcomes:ltprovidesthefundamentalknowledgeonvariousmethodsandguidelinesforevaluation and
standardization of herbs and herbal drugs. This subject also gives knowledge ofcGMP,GAP
andGLPintraditionalsystemofmedicines
CourseContent
Unitl 10 Hours
A Basictestsfordrugs—
Pharmaceuticalsubstances,Medicinalplantsmaterialsanddosageforms
B WHOguidelinesforqualitycontrolofherbaldrugs.
C Evaluationof commercialcrudedrugsintended for use
Unitll 10 Hours
A QualityassuranceinherbaldrugindustryofcGMP,GAP,GMPandGLPintraditionalsystem
ofmedicine.
WHOGuidelinesoncurrentgoodmanufacturingPractices(cGMP)forHerbalMedicinesC
WHOGuidelinesonGACPforMedicinal Plants.
Unitlll 10Hours
EUandICHguidelinesforqualitycontrolofherbaldrugs.
ResearchGuidelinesforEvaluating theSafetyandEfficacyofHerbalMedicines
8 Hours
Stabilitytestingofherbalmedicines.
Applicationofvariouschromatographictechniquesinstandardizationofherbalproducts.C
Preparationofdocumentsfornewdrug applicationand exportregistration
GMPrequirementsandDrugs&CosmeticsActprovisions.
7Hours

Regulatoryrequirementsforherbalmedicines.




WHOguidelinesonsafetymonitoringof herbalmedicinesinpharmacovigilancesystemsC

Comparisonofvarious HerbalPharmacopoeias.

Roleofchemicalandbiologicalmarkersinstandardizationofherbalproducts

RecommendedBooks(LatestEditions)

1
2
3

Pharmacognosy byTreaseandEvans

Pharmacognosy byKokate, Purohit andGokhale

Rangari, V.D., Text book of Pharmacognosy and Phytochemistry Vol. | , Carrier
Pub.,2006.

Aggrawal,S.S.,HerbalDrugTechnology.UniversitiesPress,2002.
EMEA.GuidelinesonQualityofHerbalMedicinalProducts/TraditionalMedicinalProducts,
Mukherjee,P.W.QualityControlofHerbalDrugs:AnApproachtoEvaluationofBotanicals.Busi
nessHorizons Publishers,NewDelhi,India,2002.
ShindeM.V.,DhalwalK.,PotdarK.,MahadikK.Applicationofqualitycontrolprinciplestoherbald
rugs. International Journal ofPhytomedicine 1(2009);p.4-8.
WHO.QualityControlMethodsforMedicinalPlantMaterials,WorldHealthOrganization,Gene
va,1998. WHO.GuidelinesfortheAppropriateUseofHerbalMedicines.  WHO  Regional
Publications, Western Pacific Series No 3, WHO RegionalofficefortheWestern
Pacific,Manila,1998.

WHO. The International Pharmacopeia, Vol. 2: Quality Specifications, 3rd edn.
WorldHealthOrganization,Geneva, 1981.

WHO. Quality Control Methods for Medicinal Plant Materials. World Health
Organization,Geneva,1999.

WHO. WHO Global Atlas of Traditional, Complementary and Alternative Medicine. 2
vol.set.Vol.1containstextandVol.2,maps.WorldHealthOrganization,Geneva,2005.

WHO. Guidelines on Good Agricultural and Collection Practices (GACP) for
MedicinalPlants.World HealthOrganization,Geneva,2004.
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BPS8O7TET COMPUTERAIDEDDRUGDESIGN(Theory) 45 Hours
Scope: This subject is designed to provide detailed knowledge of rational drug design process
andvarioustechniquesusedin rational drugdesignprocess.

Objectives: Uponcompletionofthiscoursethestudentshouldbeableto

1 Designanddiscoveryofleadmolecules

2 Theroleofdrugdesignin drugdiscoveryprocess

3 TheconceptofQSARanddocking

4 Variousstrategiesto developnewdruglikemolecules.

5 Thedesignofnewdrug molecules usingmolecularmodelingsoftware
Outcomes:ThisElectivecourseprovidesthe fundamentalknowledgeofrationaldrugdesignprocessand
variouslnsilco techniquesusedonrationaldrugdesignprocess
CourseContent
Unitl 10 Hours

IntroductiontoDrugDiscoveryand Development
Stagesof drug discoveryanddevelopment

LeaddiscoveryandAnalogBased Drug Design
Rationalapproachestoleaddiscoverybasedontraditionalmedicine,Randomscreening, Non-
random screening, serendipitous drug discovery, lead discovery basedondrug

metabolism,lead discoverybased onclinicalobservation.

AnalogBasedDrugDesign:Bioisosterism,Classification,Bioisostericreplacement.

Anythree casestudies
Unitll 10 Hours
A QuantitativeStructureActivityRelationship(QSAR)
SARversusQSAR,Historyanddevelopmentof QSAR, Typesofphysicochemicalparameters,
experimentalandtheoreticalapproachesforthedeterminationofphysicochemicalparameters
suchasPartitioncoefficient,Hammet’'ssubstituentconstant and Tafts steric constant.
Hansch analysis, Free Wilson analysis, 3D-QSARapproaches like COMFAand COMSIA.
Unitlll 10Hours
A MolecularModelingandvirtualscreeningtechniques
VirtualScreeningtechniques:Druglikenessscreening,Conceptofpharmacophoremapping
and pharmacophore basedScreening,
Moleculardocking:Rigiddocking,flexibledocking,manualdocking,Dockingbasedscreening.
De novodrug design.
Unit IV 8 Hours
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Informatics &Methodsin drugdesign
Introduction to Bioinformatics, chemoinformatics. ADME databases,
chemical,biochemicaland pharmaceuticaldatabases.
7 Hours
MolecularModeling:

Introduction to molecular mechanics and quantum mechanics.Energy
MinimizationmethodsandConformationalAnalysis,
globalconformationalminimadetermination.

RecommendedBooks(LatestEditions)

1
2
3

RobertGCK, ed., “Drug Actionat the MolecularLevel”’University Prak PressBaltimore.
MartinYC.“QuantitativeDrugDesign”’Dekker,NewYork.

Delgado JN, Remers WA eds “Wilson & Gisvolds’s Text Book of Organic Medicinal
&PharmaceuticalChemistry”Lippincott,NewYork.

FoyeWO*“Principles ofMedicinalchemistry‘Lea&Febiger.

KorolkovasA,Burckhalter JH.“EssentialsofMedicinalChemistry’Wileylnterscience.
WolfME,ed“TheBasisof MedicinalChemistry,Burger'sMedicinalChemistry’John
Wiley& Sons,NewYork.

PatrickGraham, L.,AniIntroductiontoMedicinalChemistry,OxfordUniversityPress.

SmithHJ,WilliamsH,eds, “Introductiontotheprinciplesof DrugDesign”WrightBoston.

Silverman R.B. “The organic Chemistry of Drug Design and Drug Action”

AcademicPress NewYork.
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BP80SET CELLANDMOLECULARBIOLOGY (Electivesubject) 45Hours
1 Scope:
e Cell biology is a branch ofbiology that studies cells— theirphysiological properties,
theirstructure,theorganellestheycontain,interactionswiththeirenvironment,theirlifecycle,division,d
eathandcellfunction.
Thisisdonebothonamicroscopic andmolecularlevel.
Cell biology research encompasses both the great diversity of single-celled organisms
likebacteria and protozoa, as well as the many specialized cells in multi-cellular organismssuch
ashumans,plants,andsponges.
Objectives: Uponcompletionofthiscoursethestudentshouldbeableto
1 Summarizecell and molecularbiologyhistory.
Summarizecellularfunctioningandcomposition.
Describethechemicalfoundationsof cellbiology.
SummarizetheDNApropertiesofcellbiology.
Describeproteinstructureandfunction.
Describecellularmembranestructureandfunction.
Describebasicmoleculargeneticmechanisms.

8 SummarizetheCellCycle

Outcomes:ThisElectivecourseprovidesthefundamentalknowledgeofcell, theirphysiologicalpropertie

s,structure,lifecycle, division,deathandfunctionatmicroscopicandmolecularlevel

CourseContent
Unitl 10 Hours
A CellandMolecularBiology:DefinitionstheoryandbasicsandApplications.B
Celland Molecular Biology:HistoryandSummation.
C Properties of cells and cell
membrane.D Prokaryoticversus
Eukaryotic
E CellularReproduction
F ChemicalFoundations—anintroductionandReactions(Types)
Unitll 10Hours
A DNA and the Flow of Molecular
B InformationDNAFunctioning
C DNAandRNA
D TypesofRNA
E TranscriptionandTranslation
Unitlll 10Hours
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Proteins:DefinedandAminoAcids
ProteinStructure
RegularitiesinProteinPathways
CellularProcesses

PositiveControlandsignificanceof ProteinSynthesis

= moo m >»

c
3
<

8 Hours
ScienceofGenetics
TransgenicsandGenomic Analysis

CellCycleanalysis

O O w >

MitosisandMeiosis

m

CellularActivitiesandCheckpoints

CellSignals:Introduction
Receptorsfor CellSignals
SignalingPathways:Overview
MisregulationofSignalingPathways
E Protein-Kinases:Functioning
RecommendedBooks(LatestEditions)
1 W.B.HugoandA.D.Russel:PharmaceuticalMicrobiology,BlackwellScie

ntificpublications,OxfordLondon.

Prescott and Dunn., Industrial Microbiology, 4™ edition,
CBSPublishers&Distributors,Delhi.
Pelczar,ChanKreig,Microbiology, TataMcGrawHilledn.

MalcolmHarris,BalliereTindallandCox:PharmaceuticalMicrobiology.
Rose:IndustrialMicrobiology.

Probisher,Hinsdillet al:Fundamentalsof Microbiology,9thed.Japan
CooperandGunn’s:TutorialPharmacy, CBSPublisherandDistribution.
Peppler:MicrobialTechnology.
Edward:FundamentalsofMicrobiology.
N.K.Jain:PharmaceuticalMicrobiology,VallabhPrakashan,Delhi
Bergeys manual of systematic bacteriology, Williams and Wilkins-
AWaverlycompany

B.R.Glickand J.J.Pasternak:MolecularBiotechnology:Principles andApplications
ofRecombinantDNA:ASMPressWashingtonD.C.

RAGoldshyet. al.,:Kubylmmunology.
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BP809ET COSMETICSCIENCE(Theory) 45Hours
Outcomes: This Elective course provides the fundamental knowledge of cosmetic products
andtheir evaluation. It also gives the knowledge of cosmetic excipients and their reactions on skin,
hairandoralcavity.
CourseContent
Unitl 10 Hours
A Classificationofcosmeticandcosmeceuticalproducts
B Definition of cosmetics as per Indian and EU regulations, Evolution of
cosmeceuticalsfrom cosmetics,cosmeticsasquasi andOTCdrugs
Cosmetic excipients: Surfactants, rheology modifiers, humectants,
emollients,preservatives. Classification and application
D Skin: Basicstructureandfunctionofskin.
E Hair:Basicstructureof hair. Hairgrowthcycle.
F Oral Cavity:Commonproblemassociatedwith teethandgums.
Unitll 10 Hours
A Principlesofformulationandbuildingblocksofskincareproducts:
Face wash,Moisturizing cream, Cold Cream, Vanishing cream and their
advantagesanddisadvantages.Applicationoftheseproductsinformulationofcosmecuticals.
Antiperspants&deodorants-Actives&mechanismofaction.
PrinciplesofformulationandbuildingblocksofHaircareproducts:
Conditioningshampoo,Hairconditioner,anti-dandruffshampoo.Hairoils.
ChemistryandformulationofPara-phylenediaminebasedhairdye.Principlesofformulation
and building blocks of oral care products: Toothpaste for bleeding
gums,sensitiveteeth. Teeth whitening,Mouthwash.
Unitlll 10Hours
A Sun protection, Classification of Sunscreens and
SPF.B Role ofherbsincosmetics:
Skin Care: Aloe and turmeric Hair care: Henna and

amla.Oralcare:Neemandclove

Analyticalcosmetics:BlSspecificationandanalyticalmethodsforshampoo,skin-

creamandtoothpaste.
Unit IV 8Hours
A PrinciplesofCosmeticEvaluation:Principlesofsebumeter,corneometer.

Measurementof TEWL,SkinColor,Hairtensilestrength,Haircombing properties
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Soaps,andsyndetbars.Evolution andskinbenfits.

7 Hours
Oilyanddryskin,causesleadingtodryskin,skinmoisturisation.
BasicunderstandingofthetermsComedogenic,dermatitis.
CosmeticproblemsassociatedwithHairandscalp:Dandruff,HairfallcausesCosmeticproble
msassociatedwithskin:blemishes,wrinkles,acne,pricklyheat andbodyodor.

AntiperspirantsandDeodorants- Activesandmechanismof action

RecommendedBooks(LatestEditions)

1
2

Harry’sCosmeticology,Wilkinson,Moore,SeventhEdition,GeorgeGodwin.

Cosmetics—

Formulations,ManufacturingandQualityControl,P.P.Sharma,4"Edition,VandanaPublicatio

ns Pvt. Ltd.,Delhi.
Textbookofcosmelicology bySanjuNanda&RoopK.Khar, TataPublishers.
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BP810ET PHARMACOLOGICALSCREENINGMETHODS 45 Hours
Scope:Thissubjectisdesignedtoimpartthebasicknowledgeofpreclinicalstudiesinexperimentalanimal
s includingdesign,conductandinterpretationsofresults
Objectives: Uponcompletionof thecoursethestudentshallbeableto,

1 Appreciate theapplicationsofvariouscommonlyusedlaboratoryanimals.
Appreciateanddemonstrate
Appreciateanddemonstratetheimportanceofbiostatisticsandresearchmethodology

4 Designandexecutearesearchhypothesisindependently

Outcomes:ltprovidesthefundamentalknowledgeofpreclinicalstudiesinexperimentalanimalsincluding
design,conductandinterpretations ofresults.

CourseContent

Unitl 8 Hours

A LaboratoryAnimals:

Study of CPCSEA and OECD guidelines for maintenance,breeding and conduct
ofexperiments on laboratory animals, Common lab animals:Description and
applicationsofdifferentspeciesandstrainsof animals.Populartransgenicandmutantanimals.
Techniques for collection of blood and common routes of drug administration
inlaboratoryanimals, Techniquesofbloodcollectionandeuthanasia.
Unitll 10 Hours
A Preclinicalscreeningmodels

Introduction:Doseselection,calculationandconversions,preparationofdrugsolution/suspen

sions,groupingofanimalsandimportanceofshamnegativeandpositivecontrolgroups.Ration

aleforselection ofanimalspeciesand sexforthestudy.
Studyof screening animalmodelsfor
Diuretics,nootropics,anti-Parkinson’s,antiasthmatics,
Preclinicalscreeningmodels:forCNSactivity-analgesic,antipyretic,anti-
inflammatory,generalanaesthetics,sedativeandhypnotics,antipsychotic,antidepressant,an
tiepileptic,antiparkinsonism,alzheimer’sdisease
Unitlll 10Hours
A Preclinical screening models: for ANS activity, sympathomimetics,
sympatholytics,parasympathomimetics, parasympatholytics, skeletal muscle relaxants,
drugs acting oneye, localanaethetics
Unit IV 10Hours
A Preclinicalscreeningmodels:forCVSactivity-
antihypertensives,diuretics,antiarrhythmic, antidyslepidemic,

aggregatory, coagulants, and
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anticoagulants
Preclinicalscreeningmodelsforotherimportantdrugslikeantiulcer,antidiabetic,anticancera
nd antiasthmatics

5Hours
ResearchmethodologyandBio-statistics
Selectionof researchtopic, reviewofliterature,researchhypothesisandstudydesignC
Pre-clinicaldataanalysis andinterpretationusingStudents‘t'testandOne-way

ANOVA.Graphicalrepresentationofdata

RecommendedBooks(LatestEditions)

1

FundamentalsofexperimentalPharmacology-byM.N.Ghosh
Handbook ofExperimentalPharmacology-S.K.Kulakarni
CPCSEA guidelinesforlaboratoryanimalfacility.

Drugdiscovery andEvaluationbyVogelH.G.

Drug Screening MethodsbySuresh Kumar Guptaand S. K.Gupta

Introductiontobiostatistics andresearchmethodsbyPSS Sundar RaocandJ Richard
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BP811ET ADVANCEDINSTRUMENTATIONTECHNIQUES 45 Hours
Scope:Thissubjectdealswiththeapplicationofinstrumentalmethodsinqualitativeandquantitative
analysis of drugs. This subject is designed to impart advanced knowledge on theprinciples and
instrumentation of spectroscopic and chromatographic hyphenated techniques. Thisalso
emphasizes on theoretical and practical knowledge on modern analytical instruments that
areusedfordrug testing.

Objectives: Uponcompletionof thecoursethestudentshallbeableto,
1 Understandtheadvancedinstrumentsusedandits applicationsindruganalysis
2 Understandthechromatographic separationandanalysisofdrugs.
3 Understandthecalibration ofvariousanalyticalinstruments
4 Knowanalysisofdrugsusing variousanalyticalinstruments.
Outcomes:Itwillprovidetheknowledgeofapplicationofmoderninstrumentalmethodsinqualitativeandq
uantitative analysisofdrugs.
CourseContent
Unitl 10 Hours
A NuclearMagneticResonancespectroscopy
PrinciplesofH-NMRandC-NMR,chemicalshift,factorsaffectingchemicalshift,coupling
constant,Spin-spincoupling,relaxation, instrumentationandapplications
MassSpectrometry-Principles,Fragmentation,lonizationtechniques—Electronimpact,
chemical ionization, MALDI, FAB,Analyzers-Timeof flight and
Quadrupole,instrumentation,applications
Unitll 10 Hours
A ThermalMethodsofAnalysis:Principles,instrumentationandapplicationsof Thermogravim
etricAnalysis(TGA),DifferentialThermalAnalysis(DTA),DifferentialScanningCalorimetry(D
SC)
X-RayDiffractionMethods:OriginofX-rays,basicaspectsofcrystals,XrayCrystallography,
rotating crystal technique, single crystal diffraction,powder
diffraction,structuralelucidation andapplications.
Unitlll 10Hours
A Calibration and validation-as per ICH and USFDA
guidelinesB Calibrationoffollowinginstruments
Electronic balance, UV-Visible spectrophotometer, IR spectrophotometer,
Fluorimeter,Flame Photometer,HPLC andGC
Unit IV 8 Hours

A Radioimmuneassay:Importance,variouscomponents,Principle,differentmethods,
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LimitationandApplicationsof Radioimmunoassay
Extractiontechniques:Generalprincipleandprocedureinvolvedinthesolidphaseextra
ctionandliquid-liquid extraction

7 Hours
Hyphenatedtechniques-LC-MS/MS,GC-MS/MS,HPTLC-MS

RecommendedBooks(LatestEditions)

1

© 0 N oo o b~ ODN

N
o

InstrumentalMethodsofChemicalAnalysisbyB.KSharma
Organicspectroscopy byY.RSharma

TextbookofPharmaceutical AnalysisbyKennethA.Connors

Vogel’'sTextbookof Quantitative Chemical AnalysisbyA.l.Vogel

Practical PharmaceuticalChemistrybyA.H.Beckett andJ.B.Stenlake
OrganicChemistrybyl.L.Finar

OrganicspectroscopybyWilliamKemp

Quantitative AnalysisofDrugsbyD.C.Garrett
QuantitativeAnalysisofDrugsin Pharmaceutical FormulationsbyP.D.Sethi

SpectrophotometricidentificationofOrganic CompoundsbySilverstein
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BP812ET DIETARYSUPPLEMENTS ANDNUTRACEUTICALS No.ofHours:3
Tutorial: 1 Credit Point:4
Scope:Thissubjectcoversfoundationaltopicthatareimportantforunderstandingtheneedandrequireme
ntsofdietarysupplementsamong differentgroups inthepopulation
Objectives:Thismoduleaimstoprovideanunderstandingoftheconceptsbehindthetheoreticalapplicati
onsofdietarysupplements.Bytheendofthecourse,studentsshouldbeableto
1 Understandtheneed of supplements bythe different group ofpeopletomaintain healthylife.

Understandtheoutcomeofdeficiencies in dietarysupplements.

2
3 Appreciatethecomponents indietarysupplements andtheapplication.
4

Appreciatethe regulatory andcommercial aspectsofdietary supplements
includinghealthclaims.
Outcomes: This Elective course provides the fundamental knowledge for understanding he
needand requirements of dietary supplements among different groups in the population. It gives
theknowledge Nutraceuticals, phytochemicals as nutraceuticals, production of free radicals and
itseffecton various diseases,and use ofantioxidants. Italso provides the detail knowledge ofstorage
and interaction of various environmental factors on the potential of nutraceuticals
andvariousregulatoryaspectslike;F SSAI,FDA,MPO,AGMARK,HACCPandGMPsonfoodsafety.ltalso
emphasizesaboutthePharmacopoeialspecificationsfordietarysupplementsandnutraceuticals.
CourseContent
Unitl 7 Hours
A Definitions ofFunctional foods, Nutraceuticals and Dietary supplements. Classificationof
Nutraceuticals, Health problems and diseases that can be prevented or cured
byNutraceuticals i.e. weight control, diabetes, cancer, heart disease, stress,
osteoarthritis,hypertension etc.
Publichealthnutrition,maternalandchildnutrition,nutritionandageing,nutritioneducationinco
mmunity.
Source, Name of marker compounds and their chemical nature, Medicinal uses
andhealth benefits of following used as nutraceuticals/functional foods: Spirulina,
Soyabean,Ginseng,Garlic,Broccoli,Gingko, Flaxseeds
Unitll 15 Hours
Phytochemicals as  nutraceuticals:  Occurrence  and
characteristicfeatures(chemicalnaturemedicinalbenefits)offollo
wing

Carotenoids-aandB-Carotene,Lycopene, Xanthophylls,leutin
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Sulfides:Diallylsulfides,Allyltrisulfide.C
Polyphenolics:Reservetrol
Flavonoids-Rutin,Naringin,Quercitin,Anthocyanidins,catechins,FlavonesE
Prebiotics/Probiotics.:Fructooligosaccharides,Lactobacillum
F Phyto estrogens : Isoflavones, daidzein, Geebustin,
lignansG Tocopherols
H
Proteins,vitamins,minerals,cereal,vegetablesandbeveragesasfunctionalfoods:oats,w
heatbran,rice bran,seafoods,coffee,tea andthelike.
Unitlll THours
A Introduction to free radicals: Free radicals, reactive oxygen species, production of
freeradicals in cells, damaging reactions of free radicals on lipids, proteins,
Carbohydrates,nucleic acids.
B Dietaryfibresandcomplexcarbohydratesasfunctionalfoodingredients.
Unit IV 10Hours
A FreeradicalsinDiabetesmellitus,Inflammation,Ischemicreperfusioninjury,Can
cer, Atherosclerosis, Free radicals in brain metabolism and
pathology,kidney damage, muscle damage. Free radicals involvement in
otherdisorders.Freeradicalstheoryofageing.
Antioxidants: Endogenous antioxidants — enzymatic and
nonenzymaticantioxidant defence, Superoxide dismutase, catalase,
Glutathione peroxidase,GlutathioneVitaminC,Vitamin E,a-
Lipoicacid,melatonin
Syntheticantioxidants: ButylatedhydroxyToluene,ButylatedhydroxyAnisole.
Functionalfoodsforchronicdiseaseprevention
7 Hours
Effect of processing, storage and interactions of various environmental factors on
thepotentialofnutraceuticals.
RegulatoryAspects; FSSAI, FDA,FPO,MPO,
AGMARK.HACCPandGMPsonFoodSafety.Adulteration offoods.
PharmacopoeialSpecificationsfordietarysupplementsandnutraceuticals.

RecommendedBooks(LatestEditions)
1 DieteticsbySriLakshmi

2 Role of dietary fibres and neutraceuticals in preventing diseases by K.T Agusti
andP.Faizal:BSPunblication.
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TheFood PharmacybyJean Carper,Simon &Schuster,UKLtd.,(1988).
Prescription for Nutritional Healing by James F.Balch and Phyllis A.Balch 2"

Edn.,AveryPublishingGroup,NY(1997).

G.GibsonandC.williams Editors 2000FunctionalfoodsWoodheadPubl.Co.London.
Goldberg,l.FunctionalFoods. 1994. ChapmanandHall, New York.
Labuza,T.P.2000FunctionalFoodsandDietarySupplements:Safety, GoodManufacturingPr
actice (GMPs)andShelfLifeTestinginEssentialsofFunctionalFoods
M.K.SachmidlandT.P.Labuzaeds. AspenPress.

Handbookof NutraceuticalsandFunctionalFoods, ThirdEdition(ModernNutrition)
Shils,ME,Olson,JA,Shike,M.1994 ModernNutritioninHealthandDisease.Eighthedition.Lea
andFebiger
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BP813ETElective course on Pharmaceutical Product DevelopmentNo. of Hours:
3Tutorial: 1 Credit Point:4
1 CourseContent
Unitl 10 Hours
Alntroduction to pharmaceutical product development, objectives, regulations related
topreformulation,formulationdevelopment,stabilityassessment,manufacturingandqualityc
ontroltestingofdifferenttypesofdosageforms
10 Hours
AnadvancedstudyofPharmaceuticalExcipientsinpharmaceuticalproductdevelopmentwith
a specialreferencetothefollowingcategories
A Solventsandsolubilizers
B Cyclodextrinsandtheirapplications
C Non - ionic surfactants and their
applicationsD Polyethyleneglycols andsorbitols
E SuspendingandemulsifyingagentsF
Semisolidexcipients
Unitlll 10Hours
AnadvancedstudyofPharmaceuticalExcipientsinpharmaceuticalproductdevelopmentwith
a specialreferencetothefollowingcategories
A Tablet and capsule
excipientsBDirectly compressible
vehiclesCCoatmaterials
D Excipients in parenteral and aerosols
productsEEXxcipientsforformulationofNDDS
Selection and application ofexcipients in pharmaceutical formulations
specificindustrialapplications

8Hours

Optimization techniques in pharmaceutical product development.A study

ofvariousoptimizationtechniquesforpharmaceuticalproductdevelopmentwithsp
ecific examples.Optimization by factorial designs and their
applications.AstudyofQbDanditsapplicationin
pharmaceuticalproductdevelopment.

7Hours
Selection and quality control testing of packaging materials for pharmaceutical

productdevelopment-regulatoryconsiderations.
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RecommendedBooks(LatestEditions)

1

Pharmaceutical StatisticsPractical and Clinical
ApplicationsbyStanfordBolton,CharlesBon;Marcel Dekkerlnc.

Encyclopedia of Pharmaceutical Technology, edited by James swarbrick,
ThirdEdition,InformaHealthcarepublishers.

Pharmaceutical

DosageForms, Tablets,Volumell,editedbyHerbertA . LiebermanandLeonLachman;M
arcelDekker,Inc.

The Theory and Practice of Industrial Pharmacy, Fourth Edition, edited by Roop
kKhar,S P Vyas, Farhan J Ahmad, Gaurav K Jain; CBS Publishers and Distributors
Pvt.Ltd.2013.

Martin’s Physical Pharmacy and Pharmaceutical Sciences, Fifth Edition, edited
byPatrickJ.Sinko,BIPublications Pvt.Ltd.

TargetedandControlledDrug Delivery,Novel CarrierSystemsbyS.P.Vyasand
R.K.Khar,CBSPublishersandDistributorsPvt.Ltd,FirstEdition2012.
PharmaceuticalDosageFormsandDrugDeliverySystems,LoydV.AllenJr.,NicholasB.Pop
ovich,HowardC.Ansel, 9thEd.40

Aulton’s Pharmaceutics — The Design and Manufacture of Medicines, Michael
E.Aulton,3rdEd.

Remington —TheScienceandPracticeofPharmacy,20thEd.

PharmaceuticalDosageForms—Tablets Vol1to3,A.Liberman,
LeonLachmanandJoseph B.Schwartz
PharmaceuticalDosageForms—DisperseSystemsVol1to3,H.A. Liberman,Martin,
M.RandGilbertS.Banker.

Pharmaceutical Dosage Forms — Parenteral Medication Vol 1 & 2, Kenneth E.
AvisandH.A.Libermann.
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	4 J.M.WalkerandE.B.Gingold:MolecularBiologyandBiotechnologybyRoyal

	121

	BP606T	PHARMACEUTICALQUALITY ASSURANCE(Theory)	45 Hours

	4 CourseContent

	UnitII	10 Hours

	UnitIII	10Hours


	123

	Unit IV	8 Hours

	UnitV	7Hours

	RecommendedBooks(LatestEditions)

	SemesterVII

	2 Fluorimetry

	UnitII	10 Hours


	125

	UnitIII	10Hours

	Unit IV	8 Hours

	UnitV	7 Hours

	BP705P	INSTRUMENTALMETHODSOFANALYSIS(Practical)	4Hours/ Week

	RecommendedBooks(LatestEditions)

	BP702T	INDUSTRIALPHARMACYII(Theory)	45 Hours

	4 CourseContent

	UnitII	10 Hours

	UnitIII	10Hours


	128

	Unit IV	8 Hours

	UnitV	7 Hours

	RecommendedBooks(LatestEditions)

	BP703T	PHARMACYPRACTICE(Theory)	45Hours

	B Hospitalpharmacyanditsorganization

	C Adversedrugreaction


	130

	D CommunityPharmacy

	UnitII	10 Hours

	B Hospitalformulary

	C Therapeutic drugmonitoring

	D Medication adherence

	E Patientmedicationhistoryinterview

	F Communitypharmacy management

	UnitIII	10Hours

	B Druginformationservices

	C Patientcounseling


	131

	D Educationandtrainingprograminthehospital

	E Prescribedmedicationorderandcommunicationskills

	Unit IV	8 Hours

	UnitV	7 Hours

	B Investigationaluseofdrugs

	C InterpretationofClinicalLaboratoryTests

	RecommendedBooks(LatestEditions)


	132

	Journals:

	BP704T	NOVELDRUGDELIVERYSYSTEMS(Theory)	45 Hours

	4 CourseContent

	UnitII	10 Hours

	UnitIII	10Hours


	134

	Unit IV	8 Hours

	UnitV	7 Hours

	RecommendedBooks(LatestEditions)

	Journals:

	Semester VIIIBP801T

	BIOSTATISITCSANDRESEARCHMETHODOLOGY

	45Hours

	4 CourseContent

	UnitII	10 Hours

	UnitIII	10Hours
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	UnitIII	10Hours


	145

	C	Communicationinpharmacovigilance
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