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CHAPTER- I: REGULATIONS

1. Short Title and Commencement

These regulations shallleeal | ed as —The Revised Regul a
Program (CBCS) of the Pharmacy Counci l of
effect from the Academic Year 201617. The regulations framed are subject to
modificationsfrom timeto timeby PhamacyCouncil of India.

2. Minimum qualification for admission
2.1First year B. Pharm:
Candidateshall have passed10+2 examination conductedby the respective
state/central government authorities recognized as equivalent to 10+2 examination
by the Associationof Indian Universities (AIU) with English as one of the
subjects and Physics, Chemistry, Mathematics (P.C.M) and or Biology (P.C.B /
P.C.M.B.) as optional subjects individually. Any other qualification approved by
the PharmacyCouncil of Indiaas equivalento anyof the aboveexaminations.

2.2.B. Pharm lateral entry (to third semester):
A pass in D. Pharm. course from an institution approved by the Pharmacy Council
of India undesection 12of thePharmacyAct.

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

4. Medium of instruction and examinations
Medium of instructionandexaminatiorshallbein English.

5. Working daysin eachsemester
Each semestershall consist of not less than 100 working days. The odd semesters shall be
conducted fronthe month of June/July to November/December and the even semesters
shallbe conductedrom December/Januatp May/Jundn everycalendaryear.

6. Attendanceand progress

A candidateis required to put in at least 80% attendancein individual courses
considering theory and practical separately. The candidate shall complete the prescribed
coursesatisfactorilyto be eligibleto appear fotherespectiveexaminations.
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7. Program/Coursecredit structure

As per the philosophy of Credit Based Semester System, certain quantum of academic
work viz. theory classes, tutorial hours, practical classes, etc. are measured in terms of
credits. On satisfactory completion of the coursesandidate earns credits. The amount

of credit associated with a course is dependent upon the number of hours of instruction
per week in that course. Similarly, the credit associated with any of the other academic,
col/extracurricular activities is deplent upon the quantum afiork expected to be put

in for each of thesactivities peweek.

7.1.Credit assignment

7.1.1.Theory and Laboratory courses

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

7.2.Minimum credit requirements

The minimum credit points required for awaaf a B. Pharm. degree is 208.
These credits are divided into Theory courses, Tutorials, Practical, Practice
School and Projectover the a@tion of eight semesters. The credits are distributed
semestewise as shown in Table IX. Courses generally progress in sequences,
building competenciesnd their positioningindicatescertainacademicmaturity

on thepart of the learners. Learners are expected to follow the semgster
scheduleof coursegiven in thesyllabus.

The lateral entry students shall get 52 credit points transferred from Eheir
Pharm program. Such studentsshall take up additional remedal coursesof

_Communication Skill s (Theory and P
Phar macy" (Theory and Practical) equi
a total of 7 credit points to attain 59 credit points, the maximum of | and I
semeters.

8. Academicwork
A regular record of attendance both in Theory and Practical shall be maintained by the
teachingstaff of respectiveourses.
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9. Courseof study

The course of study for B. Pharm shiatlude Semester Wise Theory & Practical as
given in Table-1to VIII. The number of hours to be devoted to each theory, tutorial and
practicalcoursein anysemester shall ndie less than thahown in Table-1to VIII.

Table-I: Courseof study for semester|

Coursecode Name of the course No. of Tgto Cr?dlt
hours rial points
BP101T Human AnatomyndPhysiologyl— 3 1 4
Theory
BP102T Pharmaceuticahnalysis| — Theory 3 1 4
BP103T Pharmaceutics+ Theory 3 1 4
BP104T PharmaceuticdhorganicChemistry— 3 1 4
Theory
BP105T Communicatiorskills — Theory* 2 - 2
BP106RBT | RemediaBiology/ 5 ) 5
BP106RMT | RemediaMathematics- Theory*
BP107P Humgn AnatomyandPhysiology- 4 ] 5
Practical
BP108P Pharmaceuticahnalysis| — Practical 4 - 2
BP109P Pharmaceutics+ Practical 4 - 2
BP110P Pharr_naceuticahorganicChemistry— 4 ) 5
Practical
BP111P Communicatiorskills — Practical* 2 - 1
BP112RBP | RemediaBiology— Practical* 2 - 1
Total | 32/34/36" | 4 | 27/29/30°

"Applicable ONLY for the studentswho have studied Mathematics/ Physics/ Chemistryat HSC and
appearindor Remedial Biology (RB)course

$Applicable ONLY for the studentsvho havestudiedPhysics/ Chemistry/ Botany/ Zoologyat HSC and
appearingor RemediaMathematics (RNcourse

* Non University Examination(NUE)
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Table-ll: Courseof study for semestenl

Course Name of the course No. of Tutorial Cr_edlt
Code hours points
BP201T | Human AnatomyandPhysiologyll — Theory 3 1 4
BP202T | PharmaceuticaDrganicChemistryl — Theory 3 1 4
BP203T | Biochemistry— Theory 3 1 4
BP204T | Pathophysiology- Theory 3 1 4
BP205T | ComputerApplications in Pharmacy Theory* 3 - 3
BP206T | Environmentakciences- Theory* 3 - 3
BP207P | Human Anatomyand Physiologyl —Practical 4 - 2
BP208P | PharmaceuticaDrganicChemistryl— Practical 4 - 2
BP209P | Biochemistry— Practical 4 - 2
BP210P | ComputerApplicationsin Pharmacy- Practical* 2 - 1
Total 32 4 29
*Non UniversityExamination(NUE)
Table-lll: Courseof study for semestenll
Course Name of the course No. of Tutorial Cr_edlt
code hours points
BP301T | PharmaceuticaDrganicChemistryll — Theory 3 1 4
BP302T | PhysicalPharmaceutick— Theory 3 1 4
BP303T | Pharmaceuticallicrobiology— Theory 3 1 4
BP304T | PharmaceuticéEngineering- Theory 3 1 4
BP305P | PharmaceuticaDrganicChemistryll — Practical 4 - 2
BP306P | PhysicalPharmaceutics+ Practical 4 - 2
BP307P | Pharmaceuticallicrobiology— Practical 4 - 2
BP 308P | Pharmaceuticdtngineering-Practical 4 - 2
Total 28 4 24
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Table-1V: Courseof study for semestenV

Course No. of . Credit
Name of the course Tutorial .

code hours points
BP401T | PharmaceuticaDrganicChemistrylll— Theory 3 1 4
BP402T | Medicinal Chemistryl — Theory 3 1 4
BP403T | PhysicalPharmaceuticB — Theory 3 1 4
BP404T | Pharmacology — Theory 3 1 4
BP405T | Pharmacognosgnd Phytochemistri- Theory 3 1 4
BP406P | MedicinalChemistryl — Practical 4 - 2
BP407P | PhysicalPharmaceutics H Practical 4 2
BP408P | Pharmacology — Practical 4 - 2
BP409P | PharmacognosgndPhytochemistry — Practical| 4 - 2
Total 31 5 28

Table-V: Courseof study for semesterv/

Course Name of the course No. of Tutorial Cr_edlt

code hours points
BP501T | Medicinal Chemistryll — Theory 3 1 4
BP502T | FormulativePharmacy Theory 3 1 4
BP503T | Pharmacologyl — Theory 3 1 4
BP504T | Pharmacognosgnd Phytochemistrif— Theory 3 1 4
BP505T | Pharmaceuticalurisprudence- Theory 3 1 4
BP506P | FormulativePharmacy- Practical 4 - 2
BP507P | Pharmacologyl — Practical 4 - 2
BP508P | Pharmacognosgnd Phytochemistrif — 4 - 2

Practical

Total 27 5 26




Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

Table-VI: Courseof study for semestetVI

Course Name of the course No. of Tutorial Cr_edlt

code hours points
BP601T | Medicinal Chemistrylll — Theory 3 1 4
BP602T | Pharmacologyll — Theory 3 1 4
BP603T | Herbal DrugTechnology- Theory 3 1 4
BP604T BiopharmaceuticandPharmacokinetics 3 1 4

Theory
BP605T | PharmaceuticaBiotechnology- Theory 3 1 4
BP606T | Quality Assurance-Theory 3 1 4
BP607P | Medicinalchemistrylll — Practical 4 - 2
BP608P | Pharmacologyil — Practical 4 - 2
BP609P | HerbalDrug Technology- Practical 4 - 2
Total 30 6 30
Table-VII: Courseof study for semesterVIi

Course Name of the course No. of Tutorial Cr_edlt

code hours points
BP701T | InstrumentaMethodsof Analysis— Theory 3 1 4
BP702T | IndustrialPharmacy- Theory 3 1 4
BP703T | Pharmacyractice- Theory 3 1 4
BP704T | Novel DrugDelivery System- Theory 3 1 4
BP705P | InstrumentaMethodsof Analysis— Practical 4 - 2
BP706PS PracticeSchool* 12 6
Total 28 5 24

* Non UniversityExamination(NUE)
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Table-VIII: Courseof study for semesteVIlI

Course No. of . Credit
Name of the course Tutorial .
code hours points
BP801T | BiostatisticsandResearciMethodology 3 1 4
BP802T | SocialandPreventivePharmacy 3 1 4

BP8O03ET | Pharmaceuticd\larketing
BP804ET | PharmaceuticaRegulatoryScience
BP80O5ET | Pharmacovigilance

Quality Control andStandardizations of

Herbals S3H3=| 120|445

BP8OGET

BP80O7ET | ComputerAided Drug Design 6 8

BP808ET | Cell andMolecularBiology

BP8O9ET | CosmeticScience

BP810ET | ExperimentaPharmacology

BP811ET | Advanced Instrumentatiohechniques

BP812PW,| ProjectWork 12 - 6
Total 24 4 22

Table-1X: Semestemwisecredits distribution

Semester Credit Points
| 27/29/30°
I 29
1] 26
\Y; 28
V 26
Vi 26
VII 24
VI 22
Extracurricular/Co curricularactivities 01*
Total credit points for the program 209/21%/217°

* The credit points assignedfor extracurricularand or co-curricular activities shall be given by the
Principals of the colleges and the same shall be submitted to the University. The criteria to acquire this
creditpoint shall be definedby the collegedromtime to time.

$Applicable ONLY for the students studied Physi&hemistry / Botany / Zoology at HSC and appearing
for Remedial Mathematiosourse

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

1. TheB. Pharm.programshall havea ProgramCommitteeconstitutedby the Head
of the institution in consultatiowith all theHeads othe departments.

2. Thecompositionof the ProgramCommitteeshallbe adollows:
A senior teacher shall be the Chairperson; One Teacher from each department
handling B.Pharm courses; and four student representatives of the program (one

from each academigear),nominated byhe Headof theinstitution.

3. Dutiesof the ProgranCommittee:

11. Examinations/Assessments
Thescheme fonternalassessmerndend semestarxaminationss given inTable— X.

11.1.End semesterexaminations

The End Semester Examirais for each theory and practical coursethrough semesters |
to VIII shall beconducted by the university except for the subjects with asterix symbol (*)
in table | and Il for which examinations shall be conducted by the subject experts at
collegelevel andthe marks/gradeshall be submitted tthe university.

Periodicallyreviewingthe progress of thelasses.

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

Discussing with the course teachers on the nature and scope of assessment for
thecourse and the same shall be announced to the students at the beginning of
respectivesemesters.

Communicatingits recommendationto the Head of the institution on
academianatters.

The Program Committee shall meet at least thrice in a semester pretdrably
the end of eaclBessionalexam (Internal Assessment) and beforeetite
semesteexam.
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Tables-X: Schemedor internal assessmentand end semester examinationsemestemise

Semestet
Internal Assessment End SemestelExams
Course - - Total
code Nameof the course Continuous SessionaExams Total Mark Durati Marks
Mode Marks Duration ota arxs uration
Human Anatomy and
BP101T Physiologyl— Theory 10 15 1 Hr 25 75 3 Hrs 100
BP102T ?Eglgf;ace“t'cama'ys's' - 10 15 1 Hr 25 75 3 Hrs 100
BP103T | Pharmaceutick—Theory 10 15 1Hr 25 75 3 Hrs 100
Pharmaceuticdhorganic
BP104T Chemistry— Theory 10 15 1 Hr 25 75 3 Hrs 100
Communicatiorskills —
BP105T Theory* 5 10 1 Hr 15 35 1.5 Hrs 50
BP106RBT | Remedial Biology/
BP106RMT | Mathematics- Theory* 5 10 1Hr 15 35 1.5 Hrs 50
Human Anatomy and
BP107P Physiology- Practical 5 10 4 Hrs 15 35 4 Hrs 50
PharmaceuticaAnalysis| —
BP108P Practical 10 4 Hrs 15 35 4 Hrs 50
BP109P | Pharmaceutick— Practical 10 4 Hrs 15 35 4 Hrs 50
Pharmaceuticdhorganic
BP110P Chenmistry- Practical 5 10 4 Hrs 15 35 4 Hrs 50
Communicatiorskills —
BP111P Practical* 5 5 2 Hrs 10 15 2 Hrs 25
RemediaBiology —
BP112RBP Practical* 5 5 2 Hrs 10 15 2 Hrs 25
Total | 70/78/80° | 115/12%/130° | 23/24/26° | 185/208/210° 490/528/ 31.5/33/ 6751725/
Hrs 540° 35" Hrs 750°

“ApplicableONLY for thestudentstudiedMathematicg Physics Chemistryat HSCand appearinépr RemediaBiology (RB)course

$App|icabIeONLY for the studentstudied Physic6Chemistry Botany/ Zoologyat HSCandappearindor Remedial MathematickM)course

* Non UniversityExamination(NUE)
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Semesteil
Internal Assessment End SemesterExams
Course Name of the course Continuous SessionaExams Total
code : Total Marks | Duration | Marks
Mode Marks Duration

Human AnatomyndPhysiology

BP201T 10 15 1Hr 25 75 3 Hrs 100
Il — Theory

Bp202T | Fharmaceuticabrganic 10 15 1Hr 25 75 3Hrs 100
Chemistryl — Theory

BP203T | Biochemistry- Theory 10 15 1Hr 25 75 3 Hrs 100

BP204T | Pathophysiology Theory 10 15 1Hr 25 75 3 Hrs 100
ComputerApplicationsin

BP205T 10 15 1Hr 25 50 2 Hrs 75
Pharmacy Theory*

BP206T | Environmentakciences- Theory* 10 15 1Hr 25 50 2 Hrs 75
Human AnatomyndPhysiol

Bp2o7p| HUman AnatomypndPhysiology 5 10 4 Hrs 15 35 4 Hrs 50
Il —Practical
PharmaceuticaDrganic

BP208P ! g 5 10 4 Hrs 15 35 4 Hrs 50
Chemistryl— Practical

BP209P | Biochemistry— Practical 5 10 4 Hrs 15 35 4 Hrs 50
ComputerApplicationsin

BP210P Pharmacy- Practical* 5 5 2 Hrs 10 15 2 Hrs 25

Total 80 125 20 Hrs 205 520 30 Hrs 725

* Thesubjectexpertsat collegelevel shallconductexaminations
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Semesteill
Internal Assessment End SemesterExams
C;;J(;ge Name of the course Continuous | SessionaExams total | Marks | Dura Jg:i's
Mode Marks Duration ota arks uration

PharmaceuticalDrganic

BP301T \aceuticalrgan 10 15 1Hr 25 75 3Hrs 100
Chemistryll — Theory

BP302T | PhysicalPharmaceuticsTheory 10 15 1Hr 25 75 3 Hrs 100
PharmaceuticaMicrobiology—

BP303T gy 10 15 1Hr 25 75 3Hrs 100
Theory
PharmaceuticdEngineerin

BP304T g g 10 15 1Hr 25 75 3Hrs 100
Theory
Pharm i rgani

BP305p| | harmaceuticabrganic 5 10 4 Hr 15 35 4 Hrs 50
Chemistryll — Practical
PhysicalPharmaceutick —

BP306P Practical 5 10 4 Hr 15 35 4 Hrs 50
Pharmaceuticdllicrobiology—

BP307P naceuficailicroblology 5 10 4 Hr 15 35 4 Hrs 50
Practical
PharmaceuticaEngineerin

BP308P naceuficatngineenng- 5 10 4 Hr 15 35 4Hrs 50
Practical

Total 60 100 20 160 440 28Hrs 600
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SemesterlV
Internal Assessment End SemesteiExams
Course Name of the course Continuous | SessionaExams Total
code Mode Marks | Duration Total Marks | Duration | Marks
PharmaceuticaDrganic
BP401T .
0 Chemistrylll— Theory 10 15 1Hr 25 75 3 Hrs 100
BP402T | Medicinal Chemistryl — Theory 10 15 1Hr 25 75 3 Hrs 100
PhysicalPharmaceutics H
BP403T Theory 10 15 1Hr 25 75 3 Hrs 100
BP404T | Pharmacology — Theory 10 15 1Hr 25 75 3 Hrs 100
BP405T | Pharmacognosly— Theory 10 15 1Hr 25 75 3 Hrs 100
BP406P | MedicinalChemistryl — Practical 5 10 4 Hr 15 35 4 Hrs 50
PhysicalPharmaceutics H
BP407P Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP408P | Pharmacology — Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP409P | Pharmacognosly- Practical 5 10 4 Hrs 15 35 4 Hrs 50
Total 70 115 21 Hrs 185 515 31 Hrs 700
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SemesteV
Internal Assessment End SemesteiExams
Course Name of the course Continuous SessionaExams . Total
code . Total Marks | Duration | Marks
Mode Marks | Duration
BP501T | Medicinal Chemistryll — Theory 10 15 1Hr 25 75 3 Hrs 100
BP502T | FormulativePharmacy Theory 10 15 1Hr 25 75 3 Hrs 100
BP503T | Pharmacologyl — Theory 10 15 1Hr 25 75 3Hrs 100
BP504T | Pharmacognosly — Theory 10 15 1Hr 25 75 3 Hrs 100
BPSOST | | narmaceuticalurisprudence- 10 15 1 Hr 25 75 3Hrs 100
Theory
BP506P | FormulativePharmacy- Practical 5 10 4 Hr 15 35 4 Hrs 50
BP507P| Pharmacologyl — Practical 5 10 4 Hr 15 35 4 Hrs 50
BP508P | Pharmacognosly — Practical 5 10 4 Hr 15 35 4 Hrs 50
Total 65 105 17 Hr 170 480 27 Hrs 650

14




Syllabus: Bachelor of Pharmacy

OPJS UNIVERSITY, CHURU

SemesteVI
Course Internal Assessment End SemesterExams Total
Name of the course Continuous SessionaExams )
code Mode Marks | Duration Total Marks | Duration | Marks
BP601T | MedicinalChemistrylll — Theory 10 15 1Hr 25 75 3 Hrs 100
BP602T | Pharmacologyil — Theory 10 15 1Hr 25 75 3 Hrs 100
Bpeo3T | HerpalbrugTechnology- 10 15 1 Hr 25 75 3Hrs 100
Theory
Biopharmaceuticand
BP604T N 10 15 1Hr 25 75 3 Hrs 100
Pharmacokinetics Theory
Ph icaBi hnol
BPeO5T | | armaceuticaiotechnology 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP606T | Quality Assurance Theory 10 15 1Hr 25 75 3Hrs 100
Bpeo7p| Medicinalchemistiyill — 5 10 4Hrs 15 35 A Hrs 50
Practical
BP608P | Pharmacologyil — Practical 5 10 4 Hrs 15 35 4 Hrs 50
HerbalDrug Technol
BPe0opP | ol Palrug fechnology- 5 10 4 Hrs 15 35 4 Hrs 50
Practical
Total 75 120 18 Hrs 195 555 30 Hrs 750
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SemesteVII
Internal Assessment End Semester
Course N fih Exams Total
code ameot the course Continuous SessionaExams Total Marks Duration Marks
Mode Marks Duration ota u
BP701T InstrumentaMethodsof Analysis 10 15 1 Hr 25 75 3 Hrs 100
—Theory
BP702T | Industrial Pharmacy Theory 10 15 1Hr 25 75 3 Hrs 100
BP703T | PharmacyPractice- Theory 10 15 1Hr 25 75 3 Hrs 100
Bp70aT | NOVel DrugDelivery System- 10 15 1 Hr 25 75 3Hrs 100
Theory
[ Meth f Analysi
BP705P nstrumenta ethodsof Analysis 5 10 A Hrs 15 35 4Hrs 50
— Practical
BP706PS | PracticeSchool* 25 - - 25 125 5Hrs 150
Total 70 70 8Hrs 140 460 21 Hrs 600

* Thesubjectexpertsat collegelevel shallconductexaminations
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SemesteVIlI

Course
code

Internal Assessment

End SemesterExams

Name of the course

Continuous
Mode

SessionaExams

Marks

Duration

Total

Marks

Duration

Total
Marks

BP8O1T

BiostatisticsandResearch
Methodology- Theory

10

15

1Hr

25

75

3 Hrs

100

BP802T

SocialandPreventivePharmacy
—Theory

10

15

1Hr

25

75

3 Hrs

100

BP8O3ET

Pharmaceutica\larketing—
Theory

BP8O4ET

PharmaceuticaRegulatory
Science-Theory

BPBOSET

Pharmacovigilance Theory

BPBOGET

Quality Control and
Standardizationef Herbals—
Theory

BP8O7ET

ComputerAided Drug Design—
Theory

BP8SOSET

CellandMolecularBiology —
Theory

BP8O9ET

CosmeticScience- Theory

BP810ET

ExperimentaPharmacology
Theory

BP811ET

Advanced Instrumentation
Techniques- Theory

10 +10

15+15=
30

1+1-=
2 Hrs

25+25 =
50

75 +75
=150

3+3=6
Hrs

100 +
100 =
200

BP812PW

ProjectWork

150

4 Hrs

150

17
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Total |

40

60

4 Hrs

100

450

16 Hrs |

550

18
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11.2.Internal assessmentContinuous mode

The marksallocatedfor Continuousmodeof Internal Assessmenshall be
awardedas per thescheme given below.

Table-XI:Schemefor awarding internal assessmentContinuous mode

Theory
Maximum
Marks

AttendancgReferTable— XII) 4 2
Academicactivities (Averageof any 3 activitiese.g.quiz, assignment, 15
openbooktest, fieldwork, groupdiscussion andeminar) '
Student- Teacheiinteraction 15
Total 10 5

Practical
AttendancgReferTable— XII) 2
Basedon PracticalRecordsRegularviva voce, etc. 3
Total 5

Table- XlII: Guidelinesfor the allotment of marks for attendance

Percentageof Attendance Theory Practical
95-100 4 2
90-94 3 15
85-89 2 1
80—84 1 0.5
Lessthan 80 0 0

11.2.1.SessionaExams
Two Sessional exams shall be conducted for each theory / practical course as per the
schedule fixed by the college(§he scheme of question paper for theory and practical
Sessional examinations is given below. The average marks of two Sessional exams shall
be computed fointernalassessmermtspertherequirementgiven in tables- X.

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

Question paper pattern fortheory Sessional examinations

For subjects having Universityexamination
I. Multiple ChoiceQuestiongMCQs)

(Answerall thequestions) = 10x1=10

I. Long Answers (Answefl out of 2) = 1x10=10

Il. ShortAnswers(Answer2 out of 3) = 2x5 =10
Total = 30marks
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For subjectshaving Non University Examination

I. Long Answers (Answefl out of 2) = 1x10=10
[I. ShortAnswers (Answe# out of 6) = 4x5 =20
Total = 30marks

Question paper pattern for practical sessionakxaminations

I. Synopsis = 10
II. Experiments = 25
ll. Viva voce = 05
Total = 40marks

12. Promotion and award of grades

A student shall be declared PASSand eligible for getting gradein a course of
B.Pharm.program if he/she secures at least 50% marks in that particular course including
internal assessment.For example, to be declared as PAS& getdyrade, the student has

to secure a minimum of 50 marks for the total of 100 including continuous mode of
assessment and end semester theory examination and has to secure a minimum of 2}
marks for the total 50 including internal assessmenand end semesterpractical
examination.

13.Carry forward of marks
In case a studentfails to secure the minimum 50% in any Theory or Practical course as

specified in 12,then he/she shall reappear for the end semester examinationof that course|

However his/her marksf dhe Internal Assessmentshallbe carried overand he/she shall be
entitledfor gradeobtained byhim/heron passing.

14. Improvement of internal assessment

A studentshallhave the opportunity to improvehis/herperformanceonly oncein the
Sessional examsomponent of the internal assessment. Theoraluct of the Sessional
exam shall be completed before the commencemenof next end semestertheory
examinations.

15. Re-examination of end semesterexaminations

Reexamination ofend semester examinationshatldmelucted as per the schedule given
in table Xlll. Theexact datesf examinationshall benotified from timeto time.

20
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Table-Xlll: Tentative scheduleof end semester examinations

Semester For Regular Candidates For Failed Candidates
I, Ill, V andVll Novembelr/ December May/ June
I, IV, VI andVlII May/ June November December

Question paper pattern for end semester theory examinations

For 75 marks paper
I. Multiple ChoiceQuestions(MCQs)

(Answerall thequestions) = 20x1 =20

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

II. ShortAnswers (Answer outof 9) = 7x5 =35
Total = 75marks

For 50 marks paper

I. Long Answers (AnsweP out of 3) = 2x10=20
II. ShortAnswers (Answe6 out of 8) = 6x5 =30
Total = 50 marks
For 35 marks paper
I. Long Answers (Answefl outof 2) = 1x10 =10
[I. ShortAnswers (Answeb outof 7) = 5x5 =25
Total = 35marks

Questionpaper pattern for end semestempractical examinations

I. Synopsis = 5
Il. Experiments = 25
. Viva voce = 5
Total = 35marks
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16. AcademicProgression:
No studentshall be admittedto any examinationunlesshe/shefulfills the normsgivenin
6. Academicprogressiomnulesareapplicableasfollows:

A student shall be eligible to carry forward all the courses of |, Il and Il semesters till the
IV semesteexaminationsHowever,he/sheshall not be eligible to attendthe coursesof
V semester until all the courses @&ridIl semesters amuccessfulligompleted.

A student shall be eligible to carry forward all the courses of lll, IV and V semesters till
the VI semester examinations. However, he/she shall not be eligible to attend the courses
of VII semester untilall the coursesof |, II, 1ll and IV semesters are successfully
completed.

A student shall be eligible to carry forward all the courses of Ngrid VIl semesters till

the VIII semester examinations. However, he/she shall not be eligible to get the course
completion certificate until all the courses of I, II, I, V and VI semesters are
successfullicompleted.

A student shall be eligible et his/her CGPA upon successful completion of the courses
of I to VIII semesters within the stipulated time perg@dpethe norms specifieth 26.

A lateral entry student shall be eligible to carry forward all the courses of Ill, IV and V
semesters lilthe VI semester examinations. However, he/she shall not be eligible to
attend the courses of VII semester until all the courses of Il and IV semesters are
successfullcompleted.

A lateral entry student shall be eligible to carry forward alldberses of V, VI and VII
semesters till the VIII semester examinations. However, he/she shall not be eligible to get
the course completion certificate until all the courses of Ill, IV, V and VI semesters are
successfullompleted.

A lateral entry studerghall be eligible to get his’lher CGPA upon successful completion
of the courses of Il to VIII semesters within the stipulated time period as per the norms
specifiedin 26.

Any student who hasgiven more than 4 chances for successful completion of | / Il
semester courses and more than 3 chances for successful completion of Il / IV semester
coursesshall be permitted to attendV / VII semesterclassesONLY during the
subsequent academic year as the case may be. In simpler terms there shall NOT be an
ODD BATCH for anysemester.
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Note: Grade ABshould be considered as failed and treated as one head for deciding
academicprogression.Such rules are also applicablefor those studentswho fail to
register forexamination(spf anycoursein anysemester.

17.Grading of performances

17.1.Letter gradesand grade points allocations:

Basedon the performanceseachstudentshall be awardeda final letter gradeat the end

of the semester for each course.The letter graddgheir corresponding grade points are
givenin Table— XII.

Table 7 XlI: Letter grades and grade points equivalent to
Percentageof marks and performances

MZ?LZeCn)tkigier?; q Letter Grade Grade Point Performance
90.00-100 @) 10 Outstanding
80.00-89.99 A 9 Excellent
70.00-79.99 B 8 Good
60.00-69.99 C 7 Fair
50.00-59.99 D 6 Average
Lessthan 50 F 0 Fail

Absent AB 0 Fail

A learner who remains absent for any end semester examination shall be assigned a lette
grade of ABand &orresponding grade point of zero. He/she should reappear for the said
evaluation/examinatioim duecourse.

18.The Semestergrade pointaverage(SGPA)

The performance of a student in a semes
Gr ade Poi rSGPA).VIeerS&RALeis the weighted average of the grade points
obtainedin all the courses by the student during the semester. For example, if a student
takes five courses(Theory/Practical) amsemester with credits C1, C2, C3, C4 and C5
and t he ade pothtsimthesescougses are G1, G2, G3, G4 and G5, respectively,
andthens t u d 8GPAis €qual to:

C1G1+ GGy + C3G3 + CyGut CsGs
Ci1+Co+ C3+ Cyt+ Cs

The SGPA is calculated to two decimal points.It should be noted that, the SGPA for any

semester shall take into consideration the F and ABSgrade awarded in that semester. For

exampleif a learner has a F or ABS grade in course 4, theSGPA shall then be computed
as:
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C1G1+ C,Gy + C3G3+ Cyr ZERO + CsGs
Y =
Ci1+Cr+C+ Cyt+ Cs

19. Cumulative Grade Point Average (CGPA)

The CGPA is calculated with the SGPA of all the VIII semesters to two decimabkpoi
and is indicated in final grade report card/final transcript showing the grades of all VIII
semestersand their courses.The CGPA shall reflect the failed statusincase of F
grade(s),till the course(s) is/are passed. When the course(s)is/are padsadiing a
pass grade on subsequent examination(s) theCGPA shall only reflect the new grade and
notthefail gradesearneckarlier. TheCGPA is calculated as:

CiS1+ CoS + CsSst+ CuSat CsSst CeSet CrSrt CeSg

Ci1+Co+ Cz+ Cyt+ Cst Cet+ Co+ Cy

where GC, Cs,..i' s t he total number of c¢,SeSdiig s fpo
[

the SGPAof semestet , | A I I

20. Declaration of class

Theclass shall bawardedn the basie®f CGPA as follows:
First Classwith Distinction = CGPAof. 7.50andabove
FirstClass = CGPA 0f6.00 to 7.49
SecondClass = CGPA 0f5.00 to 5.99

21.Project work

All the students shall undertake a projectunder the supervision of a teacher and submit a
report. The area of the project shall directly relate any one of the elective syiigetby

the student in semester VIThe project shall be carried out in group not exceeding 5 in
number. The project report shall be submitted in triplicate (typed & bound copy not less
than25 pages).

The internal and external examiner appointed byuheersity shall evaluate the project
at the time of the Practical examinations of other semester(s). Students shall be evaluated
in groups for four hours (i.e., about half an hour for a group of five students).
projectsshall beevaluatedas pethe criteriagivenbelow.
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Evaluation of DissertationBook:

Objective(s)of thework done 15Marks
Methodologyadopted 20Marks
ResultsandDiscussions 20Marks
ConclusionsaandOutcomes 20 Marks

Total 75 Marks

Evaluation of Presentation:

Presentatioof work 25 Marks
Communicatiorskills 20Marks
Questionandanswerskills 30Marks

Total 75 Marks

Explanation The 75 marks assigned to the dissertation book shall be same for all the
students in a grougdowever, the 75 marks assigned for presentation shall be awarded
basedn the performancef individual student$n thegivencriteria.

22.Industrial training (Desirable)

Every candidate shall be required to work for at least 150 hours spread over foumwveeks
a Pharmaceuticallndustry/Hospital. It includes Production unit, Quality Control
department, Quality Assurance department, Analytical laboratory, Chemical
manufacturing unit, PharmaceuticalR&D, Hospital (Clinical Pharmacy), Clinical
Research Organizan, Community Pharmacy, etéfter the Semester VI and before

the commencement of SemesteyIl, and shall submit satisfactory report of such work
and certificate duly signed by the authority of training organization to the head of the
institute.

23. Practice School

In the VII semester, every candidate shall undergo practice school for a period of 150
hours evenly distributed throughout the semester. The student shall opt any one of the
domainsfor practiceschool declared biyhe program committe&om time to time.

At the end of the practice school, every student shall submit a printed report (in triplicate)
on the practice school he/she attended (not more than 25 pages). Along with the exams of
semester VII, the report submitted by the student, kniydeand skills acquired by the
studentthrough practice school shall be evaluatedby the subject expertsat college
levelandgradepoint shall be awarded.
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24. Award of Ranks

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

25. Award of degree
Candidates who fulfill the requirements mentioned above shall be eligible for award of
degreeduringthe ensuingonvocation.

26. Duration for completion of the program of study

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

27.Re-admissionafter break of study

Candidatewho seeksre-admissionto the programatfter break of study hasto get the
approval from theuniversityby payinga condonation fee.

No condonationis allowed for the candidatewho has more than 2 yearsof breakup
periodand he/she has to rejdime program byayingthe requiredees.
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BP101T.HUMAN ANATOMY AND PHYSIOLOGY -I (Theory)
45 Hours

Scope:This subject is designed to impart fundamental knowledge on the structure and
functions of the various systems of the human body. It afushin understanding both
homeostatic mechanisms.The subject provides the basic knowledge required to
understandhe various disciplines gtharmacy.

Objectives Upon completiorof this coursethe studenshould beable to

1. Explainthe grossmorphology,structureandfunctionsof variousorgansof the human
body.

2. Describethevarioushomeostatienechanismandtheirimbalances.

3. Identify thevarioustissuesandorgans ofifferentsystemsf humanbody.

4. Performthevariousexperimentselatedto speciakensesndnervoussystem.

5. Appreciatecoordinated workingatternof differentorgansof eachsystem

CourseContent:

Unit | 10 hours

9 Introduction to human body
Definition and scope of anatomyand physiology, levels of structural
organization and bodgystems, basic life processes, homeostasis,
anatomicaterminology.

1 Cellular levelof organization
Structure and functions of cell, transportacrosscell membrane,cell
division, cell junctions. General principles of cell communication
intracellular signaling pathway activation by extracellular signal
molecule, Forms of intracellular signaling: a) Contactdependentb)
Paracrinec) Synaptiad) Endocrine

i Tissuelevelof organization
Classification of tissues, structure, location and functiongmthelial,
muscularand nervous and connectitrssues.

Unit [l 10 hours

1 Integumentary system
Structureandfunctions ofskin

1 Skeletalsystem
Divisionsof skeletalsystem typesof bone,salientfeaturesandfunctions
of bones of axial and appendicular skelstatem
Organizatiorof skeletalmuscle, physiologgf musclecontraction,
neuromusculaunction
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1 Joints
Structural and functional classification, types of joints movements and
articulation

Unit 1l 10 hours

1 Nervoussystem

Organization of nervous system, neuron, neuroglia, classification anc
properties of nerve fibre, electrophysiology, action potential, nerve
impulse,receptors, synapse, neurotransmitters.

Central nervous system: Meninges, ventriadédrain and cerebrospil
fluid.structure and functions of brain (cerebrum, brain stem, cerebe
spinal cord (gross structure, functions of afferent and efferent nerve
reflex activity)

Unit IV 08 hours

Peripheral nervoussystem
Classificationof peripherainervoussystem:Structureandfunctionsof
sympathetic and parasympathetic nerveystem.
Origin andfunctionsof spinalandcranialnerves.
1 Specialsenses
Structureand functionof eye,ear, nose antbngueandtheir disorders.

Unit V 07 hours

1 Endocrine system
Classificationof hormonesmechanisnof hormoneaction,structureand
functionsof pituitary gland,thyroid gland,parathyroidgland,adrenal
gland,pancreaspinealgland,thymusandtheir disorders.
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BP107P. HUMAN ANATOMY AND PHYSIOLOGY (Practical)

4 Hours/week

Practical physiology is complimentary to the theoretical discussions in
physiology. Practicals allow the verification of physiologipabcesses discussed
in theory classes through experiments on living tissue, intact animals or normal

© © N o g s~ DR

humanbeings. This is helpful fadevelopingan insight on theubject

Studyof compound microscope.

Microscopicstudyof epithelial and connectivessue

Microscopic studyf musculaand nervous tissue
Identificationof axial bones

Identificationof appendiculabones

To studythe integumentargnd special senses ussgecimen, models, etc.,
To studythe nervous systerasingspecimen, modelgtc.,

To studythe endocrinsystem usingpecimen, models, etc

To demonstratéhe generaheurologicakexamination

10. To demonstrate thieinction of olfactorynerve
11. To examinethe differenttypesof taste.
12. To demonstrate theisual acuity

13. Todemonstratéhereflex activity
14. Recordingof bodytemperature
15. To demonstrat@ositiveandnegativefeedbacknechanism.

Recommendedooks (Latest Editions)

Essential®f Medical Physiologyby K. SembulinganandP. SembulingamJaypee
brotheramedical publishers, Ne®elhi.

Anatomy and Physiologyin Health andllinessby Kathleen J.W. Wilson, Churchill
Livingstone,New York

Physiologicalbasisof Medical PracticeBestand Tailor. Williams & Wilkins
Co,Riverview,MIUSA

Text book of Medical Physiology Arthur C,GuytonandJohn.EHall. Miamisburg,OH,
U.S.A.

Principlesof Anatomyand Physiologypy TortoraGrabowski. Palmetto, GA, U.S.A.
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6. Textbookof HumanHistology by Inderbir Singh,Jaypeeb r o t medicdlpsiblishers,
New Delhi.

7. Textbookof PracticalPhysiology by C.LGhai,Jaypeeb r o t mexlical psiblishers,
New Delhi.

8. Practicalworkbookof HumanPhysiologyby K. Srinageswarand RajeevSharma,
Jaypedb r o t mmeslicalpgblishersNew Delhi.

ReferenceBooks (Latest Editions)

1. Physiologicalbasisof Medical PracticeBestand Tailor. Williams & Wilkins Co,
Riverview,MI USA

2. Textbookof Medical Physiology Arthur C, GuytonandJohn.E. Hall. Miamisburg,OH,
U.S.A.

3. HumanPhysiology(vol 1 and 2}y Dr. C.C. ChatterrjeAcademicPublishers Kolkata
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BP102T.PHARMACEUTICAL ANALYSIS (Theory)

45 Hours

Scope This coursedealswith the fundamental®f analyticalchemistryandprinciplesof
electrochemicahnalysisof drugs

Objectives: Uponcompletionof thecoursestudentshall beable to
understandthe principles of volumetric and electrohemical analysis
carryoutvariousvolumetricandelectrochemicatitrations

developanalyticalskills

CourseContent:

UNIT - 10 Hours

(a) Pharmaceuticalanalysis Definition andscope
i) Differenttechnique®f analysis

i) Methodsof expressingoncentration

iif) Primaryand secondarstandards.

Iv) Preparation and standardization of various molar and normal solutions
Oxalic acid, sodium hydroxiddyydrochloric acid, sodium thiosulphate,
sulphuricacid,potassiunpermanganatandcericammoniunsulphate

(b)Errors: Sourcesof errors,typesof errors,methodsof minimizing errors,

accuracyprecisionandsignificant figures
UNIT -1l 10Hours

1 Acid basetitration : Theories of acid base indicators, classification of
acidbasetitrationsandtheoryinvolvedin titrationsof strong,weak,and
veryweak acidsaand bases, neutralizaticarves

1 Nonaqueoustitration : Solventsacidimetryandalkalimetrytitration and
estimationof SodiumbenzoateandEphedrineHCI

UNIT -111 10Hours
1 Precipitation titrations: Mo h r method, Vo | h a r Modifsed
V o | h aFajansmethod, estimation osodiumchloride.
1 Complexometric titration: Classification, metal ion indicatormasking
and demasking reagents, estimation of Magnesium sulpdradealcium
gluconate.
1 Gravimetry : Principle andstepsinvolvedin gravimetricanalysis.Purity
of the precipitate: c@recipitation and post precipitation, Estimation of
bariumsulphate.
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UNIT -IV

08Hours

Redoxtitrations

(a) Conceptof oxidationandreduction

(b) Typesof redoxtitrations(Principlesandapplications)
Cerimetry,lodimetry, lodometry,BromatometryDichrometry, Titration with
potassium iodate

UNIT -V

1 Electrochemicalmethodsof analysis

1 Conductometry- Introduction, Conductivity cell, Conductometric
titrations,applications.
1 Potentiometry - Electrochemicakell, constructionand working
of reference(Standardhydrogen, silver chloride electrodeand
calomel electrode) and indicator electrodes (metal electrodes and
glass electrode), methods to determine end point of potentiometric
titration and applications.
1 Polarography - Principle, Illkovic equation, construction and
working of dropping mercury electrodeand rotating platinum
electrodeapplications
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ook wN

BP108P.PHARMACEUTICAL ANALYSIS (Practical)
4 Hours / Week

Preparation and standardization of
(1) Sodiumhydroxide
(2) Sulphuricacid
(3) Sodiumthiosulfate
(4) Potassiunpermanganate
(5) Cericammoniumsulphate
Il Assayof the following compoundsalong with Standardization of Titrant
(1) Ammoniumchlorideby acid basditration
(2) Ferroussulphateby Cerimetry
(3) Copper sulphate bpdometry
(4) Calcium gluconate bgomplexometry
(5) Hydrogenperoxide byPermanganometry
(6) Sodiumbenzoatdy non-aqueouditration
(7) SodiumChlorideby precipitationtitration
11 Determination of Normality by electro-analytical methods
(1) Conductometricitration of strongacidagainststrongbase
(2) Conductometriditration of strongacid andwveak acid against strorfiase
(3) Potentiometriditration of strongacidagainst stronpase

Recommendedooks: (Latest Editions)

A.H. Beckett& J.B. Stenlake'sPracticalPharmaceuticaChemistryol | & Il, Stahlone
Pressof Universityof London

A.l. Vogel, TextBook of Quantitativelnorganicanalysis

P.GunduRao, InorganidharmaceuticaChemistry

BentleyandDriver's Textbookof PharmaceuticaChemistry

JohnH. Kennedy,Analytical chemistryprinciples

IndianPharmacopoeia.
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BP103T. PHARMACEUTICS - | (Theory)
45 Hours

Scope: This courseis designedo impart a fundamentaknowledgeon the preparatory
pharmacywith arts and scienoaf preparinghe different conventionalosagdorms.

Objectives: Upon completiorof this coursethe studentshould beableto:
1 Know the historyof profession of pharmacy

1 Understandhe basicsof differentdosageorms, pharmaceuticahcompatibilitiesand
pharmaceuticatalculations

1 Understandhe professionalvay of handlingthe prescription

1 Preparatiorof variousconventionadosagdorms

CourseContent:

UNIT T | 10 Hours
1 Historical background and development of profession of pharmacy History

of profession of Pharmacy itndia in relation to pharmacy education, industry
and organization, Pharmacy as a career, Pharmacopoeias: Introduction to 1P, BP,

USP and Extr&harmacopoeia.

1 Dosageforms: Introductionto dosagdorms, classificationranddefinitions

9 Prescription: Definition, Parts of prescription, handling of Prescription and
Errorsin prescription.

1 Posology:Definition, Factorsaffectingposology.Pediatricdosecalculations
basedn agepodyweight and bodgurfacearea.

UNIT 7 1l 10 Hours
1 Pharmaceutical calculations Weights and measures— Imperial & Metric

system, Calculations involving percentage solutions, alligation, proof spirit and

isotonicsolutions based on freezipgint and moleculaweight.
1 Powders: Definition, classification, advantagesand disadvantages,Simpl&
compound powders — official preparations,dusting powders, effervescent,

efflorescentandhygroscopigowders eutecticmixtures.Geometricdilutions.

9 Liquid dosage forms: Advantages and disadvantages of liquid dosagms.

Excipients used in formulation of liquid dosage forms. Solubility enhancement

techniques
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UNIT 7 [l 08 Hours

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

1 Biphasicliquids:

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

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

UNIT 1T IV 08 Hours
1 Suppositories Definition, types, advantgges and disadvantages, types of bases,
methods of preparations. Displacement value & its calculations, evaluation of
suppositories.
1 Pharmaceutical incompatibilities. Definition, classification, physical, chemical
andtherapeutiégncompatibilities withexamples.

UNIV TV 07 Hours
1 Semisolid dosage forms: Definitions, classification, mechanismsand factors
influencing dermal penetration of drugs. Preparation of ointments, pastes, creams
and gels. Excipients used in semi solid dosage forms. Evaluatisenuf solid
dosagegorms
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BP109P.PHARMACEUTICSI (Practical)
3 Hours / week
1. Syrups a) Syrup IP
b) Paracetamagpediatricsyrup
2. Elixirs a) Piperazinecitrateelixir
b) Paracetamagbpediatric elixir
3.Linctus a) SimpleLinctus BPC

4. Solutions
a) Strongsolution ofammonium acetate
b) Cresolwith soapsolution
5. Suspensions) Calaminelotion
b) Magnesium Hydroxide mixture
5. Emulsionsa) TurpentineLiniment
b) Liquid paraffinemulsion
6. Powdersand Granules
a) ORSpowder(WHO)
b) Effervescengranules
c)Dustingpowder
7. Suppositories
a) Glycero gelatirsuppository
b) Soapglycerinsuppository
8. Semisolids
a) Sulphurointment
b) Non stainingiodine ointmentwith methylsalicylate
c) Bentonitegel
9. Garglesand Mouthwashes
a) Potassiunthlorategargle
b) Chlorhexidinemouthwash

Recommendedooks: (Latest Editions)
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o &

10.

11.

12.

H.C. Ansel et al., PharmaceuticaDosageForm and Drug Delivery System,Lippincott
Williams andWalkins, New Delhi.

CarterS.J.,Cooper ands u n fDispensingor PharmaceuticébtudentsCBS publishers,
New Delhi.

M.E. Aulton, Pharmaceuticslhe Science8DosageForm Design,Churchill Livingstone,
Edinburgh.

Indianpharmacopoeia.

British pharmacopoeia.

Lachmann.Theory and Practiceof Industrial Pharmacy,Lea&Febiger Publisher,The
Universityof Michigan.

Alfonso R. GennarcRemington.The ScienceandPracticeof PharmacyLippincott
Williams, New Delhi.

CarterS.J.,CooperandG u n nTutarial PharmacyCBS PublicationsNew Delhi.

E.A. Rawlins,B e n t [TextyBoak of PharmaceuticE:nglish LanguageBook Society,
ElsevierHealth Scienced)SA.

IsaacGhebreSellassie PharmaceuticaPelletizationTechnology,Marcel Dekker, INC,
New York.

Dilip M. Parikh:Handbookof PharmaceuticaGranulationTechnology,Marcel Dekker,
INC, New York.

Francoise Nieloud and Gilberte Marti-Mestres: Pharmaceutical Emulsions and
Suspensionsylarcel Dekker]NC, New York.
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BP104T.PHARMACEUTICAL INORGANIC CHEMISTRY (Theory)
45 Hours

Scope This subjectdealswith themonographs of inorgandrugsandpharmaceuticals.

Objectives: Upon completiorof coursestudentshall beableto

fknowthe sources ofmpuritiesandmethodgo determingheimpuritiesin inorganic

drugsand pharmaceuticals

funderstandhe medicinalandpharmaceuticamportanceof inorganiccompounds

CourseContent:

UNIT | 10 Hours

T

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

General methods of preparation assay for the compounds superscripted
with asterisk (*), properties and medicinal uses of inorganic compounds
belongingto thefollowing classes

UNIT I 10 Hours

T

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

Major extra and intracellular electrolytes Functions of major
physiological ions, Electrolytesusedin the replacementtherapy: Sodium
chloride*, Potassium chloride, Calcium gluconate* and Oral Rehydration Salt
(ORS),Physiological acid badealance.

Dental products: Dentifrices, role of fluoride in the treatmentof dental
caries, Desasitizing agents, Calcium carbonate, Sodium fluoride, and Zinc
eugenokement.

UNIT I 10 Hours

T

Gastrointestinal agents
Acidifiers: Ammoniumchloride* and Dil. HCI
Antacid: Ideal propertiesof antacids,combinationsof antacids,Sodium
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Bicarbonate* Aluminum hydroxidegel, Magnesiumhydroxidemixture

Cathartics: Magnesiumsulphate,Sodium orthophosphateKaolin and
Bentonite

Antimicrobials : Mechanism, classification, Potassip@rmanganate, Boric
acid,Hydrogenperoxide*,Chlorinatedime*, lodine andits preparations
UNIT IV

1 Miscellaneouscompounds
Expectorants: Potassium iodide, Ammonium chloride*.
Emetics Copper sulphate*, Sodium potassium tartarate
Haematinics: Ferroussulphate* Ferrousgluconate

Poison and Antidote:Sodium thiosulphate*, Activated charcoal, Sodium
nitrite333

Astringents: Zinc Sulphate PotashAlum

UNIT V

1 Radiopharmaceuticals Radio activity, Measurementof radioactivity,
Properties ofa , B, y radiations, Hal f I
isotopes- Sodium iodide 1**!, Storageconditions, precautions&
pharmaceuticapplicationof radioactivesubstances.
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BP110P.PHARMACEUTICAL INORGANIC CHEMISTRY (Practical)
4 Hours / Week

I Limit tests forfollowing ions
Limit test for Chlorides and Sulphates
Modified limit testfor ChloridesandSulphates
Limit test for Iron
Limit testfor Heavymetals
Limit test forLead
Limit testfor Arsenic
Il Identification test
Magnesium hydroxide
Ferrous sulphate
Sodium bicarbonate
Calciumgluconate
Coppersulphate
[l Testfor purity
Swellingpowerof Bentonite
Neutralizingcapacityof aluminumhydroxidegel
Determinatiorof potassiumodateandiodinein potassium lodide
v Preparation of inorganic pharmaceuticals
Boric acid
Potash alum
Ferroussulphate

Recommendedooks(Latest Editions)

1. A.H. Beckett &J.B.Stenlake'sPracticalPharmaceuticaChemistryol | & II,
StahlonePresf Universityof London, 4" edition.

A.l. Vogel, Text Book of Quantitativelnorganicanalysis
P.GunduRao, Inorgani®harmaceuticaChemistry, ' Edition
M.L Schroff,InorganicPharmaceuticaChemistry
BentleyandDriver's Textbookof PharmaceuticaChemistry
Anand& Chatwal,InorganicPharmaceuticaChemistry

N o g bk N

Indian Pharmacopoeia
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BP105T.COMMUNICATION SKILLS (Theory)
30Hours

Scope:This course will prepare the young pharmacy student to intefiacdtively with
doctors, nurses, dentists, physiotherapists and other health workers. At the end of this
course the student will get the soft skills set to work cohesively with the team as a team
playerand will add valugo thepharmaceuticabusiness.

Objectives:
Uponcompletion ofthe coursehe studenshall be able to

1. Understand the behavioral needs for a Pharmacist to function effectively in the
areaof pharmaceutical operation

Communicateeffectively(Verbal andNon Verbal)
Effectivelymanagaheteam asateamplayer
Developinterviewskills

a bk~ DN

Develop Leadershigualitiesandessentials

Coursecontent:

UNIT 7 1 07 Hours

1 Communication Skills: Introduction, Definition, The Importance of Communicatio
The Communication Process— Source, Message, Encoding, Channel, Decoding,
ReceiverFeedback, Context

1 Barriers to communication: Physiological Barriers, Physical Barriers, Cultural
Barriers, Language Barriers, Gender Barriers, InterpersonalBarriers, Psychological
Barriers,Emotional barriers

1 Perspectivesn Communication: Introduction,Visual PerceptionLanguageQther
factorsaffectingour perspective PastExperiencesPrejudicesFeelings Environment

UNIT 7 Il 07 Hours

i Elements of Communication: Introduction, Face to Face Communicatiorfone of
Voice, Body Language (Newerbal communication), Verbal Communication, Physic
Communication

1 Communication Styles:Introduction, The Communication Styles Matrix with examg

for each -Direct Communication Style, Spirited Communication Style, Systematic
CommunicatiorStyle, Considerate CommunicatiSiyle
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UNIT 7 I 07 Hours

1 Basic Listening Skills: Introduction, Sel-Awareness Active Listening, Becomingan
Active Listener Listeningin Difficult Situations

1 Effective Written Communication: Introduction, When and When Not to Use Writte
Communicaton Compl exity of the Topic, Amoul
Meaning,Formal Communication

1 Writing Effectively: Subject Lines, Puthe Main Point First, Know Your Audience
Organizatiorof the Message

UNIT 7 IV 05 Hours

1 Interview Skills: Purposeof aninterview,D o * s D a m @f arsnterview

1 Giving Presentations:Dealingwith Fears, Planningour Presentatior§tructuring Your
PresentatiomDelivering Your Presentation, TechniquesDélivery

UNIT TV 04 Hours

1 Group Discussion: Introduction, Communicationskills in group discussionD o ‘asd
D o n of greupdiscussion
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BP111P.COMMUNICATION SKILLS (Practical)

2 Hours / week

Thefollowinglearningmodulesareto be conductedisingwordsworttf English language
lab software

Basiccommunication covering the following topics
MeetingPeople

Asking Questions

Making Friends

Whatdid youdo?

Do‘amlDont * s

Pronunciations covering the following topics
Pronunciatior{ConsonanSounds)
PronunciatiorandNouns

Pronunciation (VoweSounds)

AdvancedLearning
ListeningComprehensiohDirectandindirectSpeech
Figuresof Speech

Effective Communication

Writing Skills

Effective Writing

InterviewHandlingSkills

E-Mail etiquette

Presentatioskills
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Recommendedooks: (Latest Edition)

1. Basiccommunicatiorskills for Technology,Andreja.J. RutherFord, 2" Edition,

PearsorEducation, 2011

Communicatiorskills, SanjayKumar, Pushpalatd Edition, Oxford Press, 2011

OrganizationaBehaviour StephenP. Robbins1*Edition, Pearson2013

Brilliant- Communicatiorskills, Gill Hasson1*Edition, Pearson Life2011

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

SwamyRamesh, BEdition, Pearson, 2013

6. Developingyourinfluencing skills,DeborahDalley, Lois Burton,Margaret,Green
hall, 1st Edition Universef LearningLTD, 2010

7. Communicatiorskills for professionalsKonar nira, 2"Edition, New arrivals —

abr o

PHI, 2011

8. Personalitydevelopmentind soft skills, BarunK Mitra, 1°Edition, Oxford Press,
2011

9. Soft skill for everyone Butter Field, 1st Edition, Cengagelearningindia pvt.ltd,
2011

10. Soft skills and professional communication, Francis Peters’Sdition, Mc Graw
Hill Education, 2011

11. Effective communicationJohnAdair, 4"Edition, PanMac Millan,2009

12. Bringingout thebest inpeople AubreyDaniels, 2°Edition, Mc Graw Hill, 1999
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BP 106RBT.REMEDIAL BIOLOGY (Theory)
30Hours

Scope:To learn andunderstandhe componentsf living world, structureandfunctional
systemof plantandanimal kingdom.

Objectives: Upon completiorof the course, thestudentshallbe able to
1 knowtheclassificationandsalientfeaturesof five kingdomsof life
1 understandhe basiccomponents of anatond& physiologyof plant
1 knowunderstand the bastomponents of anatond& physiologyanimalwith
specialreferencdo human

UNIT | 07 Hours

Living world:
1 Definition andcharacters ofiving organisms
1 Diversityin theliving world
I Binomialnomenclature
1 Five kingdomsof life and basisof classification.Salient featuresof Monera,
Potista,Fungi, Animaliaand Plantae, Virus,

Morphology of Flowering plants
1 Morphology of different parts of flowering plantRoot, stem, inflorescence,
flower, leaf, fruit, seed.
1 GeneralAnatomyof Root, stem, leaf ahonocotyledons &icotylidones.

UNIT 1l 07 Hours

Body fluids and circulation
1 Compositionof blood,bloodgroups, coagulatioaf blood
1 Compositiomandfunctionsof lymph
1 Human circulatorgystem
1 Structureof humanheart andloodvessels
9 Cardiaccycle,cardiacoutputandECG
Digestionand Absorption
1 Humanalimentarycanalanddigestiveglands
1 Roleof digestive enzymes
1 Digestion,absorptiorandassimilationof digestedood
Breathing and respiration
1 Human respiratorgystem
1 Mechanisnof breathingandits regulation
1 Exchangeof gasestransporiof gasesand regulatiorof respiration
1 Respiratoryolumes
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UNIT I 07 Hours

Excretory products and their elimination

1 Modesof excretion

1 Human excretorgystem structure and function

1 Urineformation

1 Renninangiotensirsystem
Neural control and coordination

1 Definition andclassificationof nervoussystem

1 Structureof aneuron

1 Generatiorandconduction oherveimpulse

9 Structureof brain andspinalcord

1 Functionsof cerebrumgcerebellumhypothalamusindmedullaoblongata
Chemical coordination and regulation

1 Endocrineglandsandtheir secretions

1 Functionsof hormones secretday endocrineglands
Human reproduction

1 Partsof female reproductiveystem

1 Partsof malereproductivesystem

1 SpermatogenesandOogenesis

1 Menstrualcycle

UNIT IV 05 Hours
Plants and mineral nutrition:

1 Essentiamineral,macroandmicronutrients

1 NitrogenmetabolismNitrogen cyclepiological nitrogen fixation

Photosynthesis
1 Autotrophicnutrition, photosynthesis?hotosynthetipigments,Factorsaffecting
photosynthesis.

UNIT V 04 Hours

Plant respiration: Respirationglycolysis,fermentation(anaerobic).
Plant growth and development
1 Phasesndrateof plantgrowth, Conditionof growth,Introductiorto plantgrowth
regulators
Cell - The unit of life
1 Structureandfunctionsof cell andcell organelles.Celtlivision
Tissues
1 Definition, typesof tissues]ocationandfunctions.
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Text Books
a. Textbook of Biologyby S. B. Gokhale
b. A Text bookof Biology by Dr. ThulajappaandDr. Seetaram.

ReferenceBooks
a.A Text book of Biologyby B.V. Sreenivas&laidu
b. A Textbook ofBiology by NaiduandMurthy
c. Botanyfor Degree studeni®y A.C.Dutta.
d.Outlinesof Zoologyby M. Ekambaranathayyer and TN. Ananthakrishnan.
e.A manualfor pharmaceuticabiology practical byS.B. Gokhale and CK. Kokate
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BP112RBP.REMEDIAL BIOLOGY (Practical)

. Introductionto experimentsn biology

a) Studyof Microscope

b) Sectioncuttingtechniques
c) Mountingand staining

d) Permanenslidepreparation

. Studyof cell andits inclusions

. Studyof Stem, Root, Leadnd its modifications

. Detailed studyf frog by usingcomputer models
. Microscopicstudyandidentification oftissues

. Identificationof bones

. Determinatiorof bloodgroup

. Determinatiorof blood pressure

. Determinatiorof tidal volume

ReferenceBooks

1.
2.

S.P.Shriwastava.

KarnatakaProf.M.J.H.Shafi
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30Hours

Practicalhumananatomyandphysiology. by S.R.KaleandR.R.Kale.
A Manualof pharmaceuticabiology practicalby S.B.Gokhale, C.K.Kokatand

Biology practical manuahccordingo National coreurriculum .Biologyforum of
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BP 106RMT.REMEDIAL MATHEMATICS (Theory)
30Hours

Scope: This is an introductory course in mathematics.This subject deals with the
introduction to Partial fraction, Logarithm, matrices and Determinant, Analytical
geometryCalculus, differentiabquation and.aplacetransform.

Objectives:Upon completiorof the coursethe studentshall beable to:
1. Knowthe theoryand theirapplicationin Pharmacy
2. Solvethedifferent typesof problemsby applyingtheory
3. Appreciatethe importanapplication ofmathematics in Pharmacy

CourseContent:

UNIT 7 | 06 Hours

1 Partial fraction
Introduction, Polynomial, Rational fractions, Proper and Improper fractions,
Partial fraction , Resolving into Partial fraction, Application of Partial
Fractionin Chemical Kinetics and®harmacokinetics

1 Logarithms
Introduction, Definition, Theorems/Propertieof logarithms, Common
logarithms, Characteristic and Mantissa, worked examples, application of
logarithmto solve pharmaceutical problems.

M Function:
RealValuedfunction,Classification ofealvalued functions,

1 Limits and continuity :
Introduction, Limit of a function, Definition of limit of a function(i - d

o x'-a" ; .S
definition), lim =na"', lim 3™ =1,

xa X-a g-0
UNIT T 06 Hours
1 Matrices and Determinant:

Introduction matrices, Types of matrices, Operation on matrices,

Transpose of anatrix, Matrix Multiplication, DeterminantsProperties of

determinants ,Product of determinantgyiinors and ceFactors, Adjoint

or adjugateof a squarematrix , Singular and nonsingular matrices,

Inverse of a matrixSolution of system of linear of equations usmgtrix

method, Cr a me r ‘ €haracteriste ,equation and roots of a square

matrix, Cayley-Hamilton theorem,ApplicationoMatricesin solving

Pharmacokineticequations
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UNIT 7 1 06 Hours
i1 Calculus

Differentiation : Introductions, Derivative of a function, Derivative of a
constant, Derivative of a product of a constant and a function , Derivative
of the sum or difference of two functiorBerivative of the product of two
functions (product formula)Perivative of the quotient of two functions
(Quotient formula)- Without Proof, Derivative ofx” w.r.tx,wheren is any
rational number, Derivative of €, Derivative of loge x , Derivative of
a* Derivative of trigonometric functions from first principles (without
Proof), SuccessiveDifferentiation, Conditions for a function to be a
maximumor aminimumat a point. Application

UNIT T IV 06 Hours
1 Analytical Geometry

Introduction: Signsof the CoordinatesDistance formula,
Straight Line : Slope or gradient of a straight line, Conditions for
parallelism and perpendicularity of twimes, Slope of a line joining two
points, Slope—intercept form of atraightline
Integration:
Introduction, Definition, Standard formulae, Rules of integration , Method of
substitution, Method of Partial fractions, Integration by parts, definite
integals,application

UNIT -V 06 Hours

1 Differential Equations : Some basic definitions, Order and degree,
Equations in separableform , Homogeneousequations, Linear
Differential equationsExactequationsApplication in solving
Pharmacokinetic equations

9 Laplace Transform : Introduction, Definition, Properties of Laplace
transform, Laplace Transforms of elementaryfunctions, Inverse
Laplace transforms, Laplace transform of derivatives, Application to
solveLinear differentialequationsApplication in solving Chemical
kinetics and Pharmacokineticsequations

Recommendedooks (Latest Edition)

1. Differential Calculusby Shanthinarayan

2. Pharmaceuticalathematicswith applicationto Pharmacyy Panchaksharappa
GowdaD.H.

IntegralCalculusby Shanthinarayan

4. HigherEngineeringviathematicy Dr.B.S.Grewal

w
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BP 201T.HUMAN ANATOMY AND PHYSIOLOGY -II (Theory)
45Hours

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

Objectives Upon completiorof this coursethe studenshould beable to:

1.

2.
3.

o o

Unit |

Unit 1l

l

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

Describethevarioushomeostatienechanismandtheirimbalances.

Identify the varioustissuesandorgans ofdifferentsystem=f humanbody.

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

Appreciatecoordinated workingatternof differentorgansof eachsystem

Appreciate the interlinked mechanisms in the maintenance of normal functioning
(homeostasis)f humanbody.

CourseContent:
10 hours

Body fluids and blood

Body fluids, compositionand functions of blood, hemopoeisis,formation of
hemoglobin, anemia, mechanisms of coagulation, blood grouping, Rh factors,
transfusionijts significanceanddisorders oblood, Reticuleendotheliakystem.
Lymphatic system

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

10 hours

Cardiovascular system

Heart— anatomyof heart, blooctirculation, bloodvessels, structure aridnctions
of artery, vein and capillarieslements otonduction system of heart and heart
beat,its regulation byautonomicnervoussystem, cardiaoutput,cardiaccycle.
Regulationof blood pressurepulse electrocardiogrananddisordersof heart.

Unit I 06 hours

l

Digestivesystem
Anatomyof Gl Tract with special reference to anatomy and functions of stomach,

( Acid production in the stomach, regulation of acid production through
parasympathetiaervoussystem,pepsinrole in proteindigestion)small intestine
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andlargeintestine,anatomyandfunctionsof salivaryglands,pancreasndliver,
movement®f GIT, digestion andbsorptiorof nutrients andlisordersof GIT.
1 Respiratory system

Anatomyof respiratorysystemwith specialreferenceo anatomyof lungs,
mechanisnof respiration, regulation of respiration

Unit IV

1 Respiratory system 10 hours
Lung Volumesand capacitiegransportof respiratorygasesartificial respiration,
andresuscitatioomethods.

1 Urinary system
Anatomy of urinary tract with special referenceto anatomy of kidney and

nephrons, functions of kidney and urinary tract, physiology of urine formation,
micturition reflex and role of kidneys in acid base balance, role of RAS in kidney
anddisorders okidney.

Unit V 09 hours

1 Reproductive system

Anatomy of male and female reproductive system, Functions of male and female
reproductive system, sex hormones,physiology of menstruation,fertilization,
spermatogenesispgenesis, pregnanaydparturition

1 Introduction to genetics
ChromosomegenesandDNA, proteinsynthesisgeneticpatternof inheritance
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2.

BP 207P. HUMAN ANATOMY AND PHYSIOLOGY (Practical)
4 Hours/week
Practical physiology is complimentary to the theoretical discussions in

physiology. Practicals allow the verification of physiological processes discussed
in theory classes through experiments on living tissue, intact animals or normal

humanbeings. This is helpful fadevelopingan insight on theubject

Introductionto hemocytometry.

Enumerationof white bloodcell (WBC) count
Enumerationof total redbloodcorpusclegRBC) count
Determinatiorof bleedingtime

Determinatiorof clottingtime

Estimationof hemoglobincontent

Determinatiorof blood group.

Determinatiorof erythrocytesedimentatiomate (ESR).

© © N o g s~ wDdhRE

Determinatiorof heartrateandpulserate.
10. Recordingof bloodpressure.
11. Determinatiorof tidal volumeandvital capacity.

12. Studyof digestive,respiratory,cardiovasculasystemsurinary and reproductive
systemawith the help oimodels, charts and specimens.

13. Recordingof basal massdex

14. Studyof family planningdevicesand pregnancgliagnosigest.
15. Demonstratiorof total bloodcountby cell analyser

16. Permanenslidesof vital organsandgonads.

Recommendedooks(Latest Editions)

Essential®f Medical Physiologyby K. SembulinganandP. SembulingamJaypee
brothersmedical publishers, NeWelhi.

Anatomy and Physiologyin Health andllinessby Kathleen J.W. Wilson, Churchill
Livingstone,New York

Physiologicalbasisof Medical PracticeBestand Tailor. Williams & Wilkins
Co,Riverview,MIUSA
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4. Text book of Medical Physiology Arthur C,GuytonandJohn.EHall. Miamisburg, OH,
U.S.A.

5. Principlesof Anatomyand Physiologypy TortoraGrabowski. Palmetto, GA, U.S.A.

6. Textbookof Human Histology by Inderbir Singh, Jaypeebrothersmedical publishers,
New Delhi.

7. Textbookof PracticalPhysiologyby C.L. Ghai,JaypeéddrothersmedicalpublishersNew
Delhi.

8. Practicalworkbookof HumanPhysiologyby K. SrinageswarandRajeevSharma,
Jaypedb r o t mmezlicalpsblishersNew Delhi.

ReferenceBooks:

1. Physiologicalbasisof Medical PracticeBestand Tailor. Williams & Wilkins Co,
Riverview,MI USA

2. Textbookof MedicalPhysiology Arthur C, GuytonandJohn.E. Hall. Miamisburg,OH,
U.S.A.

3. HumanPhysiology(vol 1 and 2)oy Dr. C.C. Chatterrje ,Academiublishers Kolkata
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BP202T. PHARMACEUTICAL ORGANIC CHEMISTRY il (Theory)

45 Hours

Scope: This subject deals with classification and nomenclatureof simple organic
compounds, structural isomerism, intermediates forming in reactions, important physical
properties, reactions and methods of preparatfotimese compounds. The syllabus also
emphasizesn mechanisms and orientationrefctions.

Objectives: Upon completion ofhe coursethe studentshall beableto

1. write thestructure name andhetype of isomerismof the organic compound

no

write thereaction namethereactionandorientationof reactions

w

accounftfor reactivity/stabilityof compounds,

H

identify/confirmtheidentificationof organic compound
CourseContent:

Generalmethodsof preparatiorandreactionsof compoundsuperscriptedvith asterisk(*) to be
explained

To emphasizeon definition, types, classification,principles/mechanismspplications,examples
anddifferences

UNIT -I 07 Hours
1 Classification,nomenclatureand isomerism
Classificationof OrganicCompounds
CommonandIUPAC systemf nomenclatur®f organiccompounds
(upto 10 Carbonspen chain andarbocycliccompounds)
Structuralisomerismsn organiccompounds
UNIT -1110 Hours
1 Alkanes*, Alkenes* and Conjugated dienes*
SP hybridizationin alkanes, Halogenatioof alkanesuses of paraffins.
Stabilitiesof alkenesSP hybridization inalkenes

E; and E;, reactions— kinetics, order of reactivity of alkyl halides, rearrangemeniof

carbocations, Saytzeffs orientation and evidengEgeserses kreactions, Factors affecting E
and E reactions. Ozonolysis, electrophilic addition reactionsadf k e n e s, Ma
orientation freeradicaladditionreactions otilkenesAntiMar kowni kof f * s ¢

Stability of conjugateddienes, Diel-Alder, electrophilic addition, free radical addition
reactionsof conjugated dienes, allyli@arrangement

UNIT -I1120 Hours
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1 Alkyl halides*

SN; and SN, reactions- kinetics, order of reactivity of alkyl halides,stereochemistryand
rearrangemerntf carbocations.

SN; versusSN, reactionsfactorsaffectingSN; andSN, reactions

Structureand usesof ethylchloride, Chloroform, trichloroethylene tetrachloroethylene,
dichloromethanetetrachloromethanand iodoform.

1 Alcohols*- Qualitative tests, Structureand usesof Ethyl alcohol, chlorobutanol,Cetosteryl
alcohol,Benzyl alcoholGlycerol, Propylene glycol

UNIT -1V10 Hours

1 Carbonyl compounds*(Aldehydesand ketones)

Nucleophilic addition, Electromeric effect, aldol condenggtiGrossed Aldol condensatior
Cannizzaro reaction, Crossed Cannizzaro reaction, Benzoin condensation, Perkin
condensation, qualitative tests, Structure and uses of Formaldehyde, Paraldehyde, A
Chloralhydrate, Hexamine, Benzaldehydé&nilin, Cinnamaldehyde.

UNIT -V 08 Hours

1 Carboxylic acids*

Acidity of carboxylic acids, effect of substituents on acidity, inductive effect and qualite
testsfor carboxylicacids,amideand ester

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

1 Aliphatic amines* - Basicity, effect of substituenbn Basicity. Qualitativetest, Structureand
usesof Ethanolamine, Ethylenediamine, Amphetamine
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1.

2.

3.

BP208P.PHARMACEUTICAL ORGANIC CHEMISTRY -I (Practical)

4 Hours / week

Systematiqualitativeanalysisof unknownorganiccompounddike

1.

Preliminary testColor, odour,aliphatic/aromaticompoundssaturation
andunsaturation, etc.

Detection of elements like Nitrogen, SulphurandHalogenby
Lassategne"® s

Solubility test

4. Functional group test like Phenols, Amides/ Urea, Carbohydrates,

Amines, Carboxylic acids, Aldehydes and Ketones, Alcohols, Este
Aromatic and Halogenated Hydrocarbons, Nitro compounds and
Anilides.

5. Melting point/Boiling point of organic compounds

6. ldentification of the unknowncompoundfrom the literature using

8.

meltingpoint/ boiling point.

Preparationof the derivativesand confirmation of the unknown
compound byneltingpoint/ boilingpoint.

Minimum 5 unknownorganiccompound$o beanalysedsystematically.

Preparatiorof suitablesolid derivativesrom organiccompounds

Constructiorof moleculaimodels

Recommendedooks(Latest Editions)

OrganicChemistryby Morrison and Boyd

Organic Chemistrpy I.L. Finar, Volume

Textbookof OrganicChemistryby B.S. Bahl& Arun Bahl.
OrganicChemistryby P.L.Soni

PracticalOrganic Chemistrypy Mannand Saunders.

V o0 g ddxtbakof PracticalOrganicChemistry

AdvancedPractical organic chemistiyy N.K.Vishnoi.

Introductionto OrganicLaboratorytechniques byavia, Lampman anidriz.
Reactionandreactionmechanisnby Ahluwaliah/Chatwal.
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BP203T. BIOCHEMISTRY (Theory)
45 Hours

Scope Biochemistry deals with complete understanding of the molecular levels of the
chemical processssociated with living cellsThe scope ofthe subject is providing
biochemical facts and the principles to understand metabolism of nutrient molecules in
physiological and pathological conditions. It is also emphasizing on genetic organization
of mammalian genome and het&autocatalytidunctions of DNA.

Objectives: Upon completiorof coursestudentshellableto

1. Understandthe catalytic role of enzymes,importanceof enzymeinhibitors in
designof newdrugs, therapeutianddiagnosticapplicationsof enzymes.

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

3. Understandhe geneticorganizatiorof mammaliangenomeandfunctionsof
DNA in the synthesis dRNAs andproteins.

CourseContent:
UNIT | 10 Hours

1 Carbohydrate metabolism
Glycolysis— Pathway, energetics and significance
Citric acidcycle- Pathway, energeti@ndsignificance

HMP shuntandits significance;Glucose6-Phosphatelehydrogenase
(G6PD)deficiency

GlycogenmetabolisnPathwaysand glycogerstoragedisease$GSD)
Gluconeogenesidathwayand its significance
Hormonalregulationof blood glucosdevel andDiabetes mellitus

1 Biological oxidation
Electrontransportchain(ETC) andits mechanism.

Oxidative phosphorylation & its mechanism and substrate level
phosphorylation

InhibitorsETC andoxidativephosphorylation/Uncouplers
UNIT 1l 10Hours

1 Lipid metabolism
B-Oxidationof saturatedatty acid (Palmiticacid)
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Formation and utilization of ketone bodi&gtoacidosis
De novo synthesisf fatty acids (Palmitiacid)

Biological significanceof cholesteroland conversionof cholesterolinto
bile acids, steroid hormorend vitamin D

Disordersof lipid metabolism:Hypercholesterolemiagtherosclerosis,
fatty liver and obesity.

T Amino acid metabolism

General reactions of amino acid metabolism: Transamination,
deaminatior& decarboxylation, ureaycle andits disorders

Catabolismof phenylalanineand tyrosine and their metabolicdisorders
(PhenyketonuriaAlbinism, alkeptonuria, tyrosinemia)

Synthesisandsignificanceof biological substancesh-HT, melatonin,
dopaminenoradrenalineadrenaline

Catabolismof heme;hyperbilirubinemiaandjaundice
UNIT 1l 10Hours

1 Nucleicacid metabolismand geneticinformation transfer
Biosynthesi®f purineandpyrimidine nucleotides
Catabolisnmof purinenucleotidesandHyperuricemiaandGoutdisease
Organizatiorof mammalian genome
Structure of DNA and RNA and their functions
DNA replication (semi conservativaodel)
Transcriptionor RNA synthesis
Geneticcode,Translationor Proteinsynthesisandinhibitors

UNIT IV 08 Hours

 Biomolecules

Introduction,classification chemicalnatureandbiologicalrole of
carbohydrateljpids, nucleicacids, amin@cids angroteins.

1 Bioenergetics

Conceptof free energy,endergonicand exergonicreaction,Relationship
betweerfreeenergy, enthalpgind entropy; Redogotential.

Energyrich compoundsclassification;biological significancesof ATP
andcyclic AMP
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UNIT V

07 Hours

1 Enzymes

Introduction,properties, nomenclatuend IUBclassificationof enzymes

Enzymekinetics (Michaelis plotl.ine WeaverBurke plot)

Enzymeinhibitorswith examples

Regulationof enzymes:enzymeinduction and repressionallosteric
enzymegegulation

Therapeuti@anddiagnosticapplicationof enzymesandisoenzymes

Coenzymes-Structure andbiochemical functions

10.

11.

12.

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

Qualitativeanalysisof carbohydrate§Glucose Fructosel actose Maltose,
Sucrosend starch)

Identificationtestsfor ProteingalbuminandCasein)

Quantitativeanalysisof reducingsugard DNSA method)andProteins
(Biuret method)

Qualitativeanalysisof urine for abnormakonstituents
Determinatiorof bloodcreatinine

Determinatiorof bloodsugar

Determinatiorof serumtotal cholesterol

Preparatiorof buffer solutionandmeasuremenrdf pH
Studyof enzymatichydrolysis ofstarch

Determinatiorof Salivaryamylaseactivity

Studythe effect of Temperatur®n Salivaryamylaseactivity.

Studythe effect ofsubstrate concentration salivaryamylase activity.
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Recommendedooks(Latest Editions)

Principlesof Biochemistryby Lehninger.

Har per ' s ByRplehke Murrg DaryhK. GrannerandVictor W. Rodwell.
Biochemistryby Stryer.

Biochemistryby D. Satyanarayan and U.Chakrapani

Textbookof Biochemistryby Rama Rao.

Textbookof Biochemistryby Deb.

Outlinesof Biochemistryby Conn and Stumpf

Practical Biochemistrpy R.C. GuptaandS. Bhargavan.

Introductionof PracticalBiochemistryby David T. Plummer. (3rd Edition)

10 PracticalBiochemistryfor Medical students byRajagopabndRamakrishna.
11. Practical Biochemistripy HaroldVarley.

BP 204T.PATHOPHYSIOLOGY (THEORY)
45Hours

Scope: Pathophysiology is the study of causes of diseases and reactithres lwfdy to

such disease producing causes.This course is designed to impart a thorough knowledge o
the relevant aspects of pathology of various conditions with reference to its
pharmacological applications, and understanding of basic pathophysiological
mechanisms. Hence it will not only help to study the syllabus of pathologyalsatto

get baseline knowledge required to practice medicine safely, confidently, rationally and
effectively.

Objectives: Uponcompletionof thesubjectstudent shalbe ableto —
1. Describeheetiologyandpathogenesisf theselectedliseasestates;
2. Namethesignsandsymptomsf thediseasesand
3. Mentionthe complicationof thediseases.

Coursecontent:

Unit | 10Hours

9 Basicprinciples of Cell injury and Adaptation:
Introduction, definitions, Homeostasiszomponents and Types of Feedback systems,
Causes of cellular injutl?athogenesis (Cell membrane damage, Mitochondrial damage,
Ribosomedamage,Nuclear damageMorphology of cell injury — Adaptive changes
(Atrophy, Hypertrophy, hyperplasia, Metaplasia, Dyspla§ia)l swelling, Intra cellular
accumulation, Calcification, Enzyme leakage and Cell Death Acidosis
&Alkalosis,Electrolyteimbalance
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Unit Il

Unit 11
|l

1
1
Unit IV

T

=a

1

UnitV
1

Basicmechanisminvolved in the processof inflammation and repair:

Introduction, Clinical signs of inflammation, Different types of Inflammation,Mechanism
of Inflammation — Alteration in vascular permeability andblood flow, migration of
WBC' s, Me afi amflammasion,Basic principles of wound healing in the
skin,Pathophysiologgf Atherosclerosis

10Hours

Cardiovascular System:
Hypertensioncongestiveheartfailure,ischemicheartdiseaséangina,myocardial
infarction, atherosclerosis aratteriosclerosis)

Respiratory systemAsthma,Chronicobstructiveairwaysdiseases.

Renal systemAcuteandchronicrenal failure

10Hours
HaematologicalDiseases:
Iron deficiency,megaloblasti@nemiaVit B12 andfolic acid),sicklecell anemia,
thalasemiahereditaryacquired anemia, hemophilia
Endocrine system:Diabetesthyroid diseaseglisordersof sexhormones
Nervous systemEpi | epsy, Parkinson®s disease
depressionschizophrenia n d Al z thseasener ' s
Gastrointestinal system:PepticUlcer

8 Hours
Inflammatory bowel diseases, jaundice, hepatitis (A,B,C,D,E,F) alcoholic liver
disease.
Diseaseof bonesand joints: Rheumatoidarthritis,osteoporosiandgout
Principles of cancer: classification gtiologyandpathogenesisf cancer
Disease®f bonesand joints: RheumatoidArthritis, Osteoporosis,Gout

Principles of Cancer: Classificationgtiologyandpathogenesisf Cancer

7 Hours
Infectious diseasedvleningitis, Typhoid, Leprosy, Tuberculosis

Urinarytractinfections

T

Sexuallytransmitted diseasesAIDS, Syphilis,Gonorrhea

RecommendedBooks(Latest Editions)
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1. Vinay Kumar, Abul K. Abas, Jon C. Aster; Robbins &Cotran Pathologic Basis of
DiseaseSouth Asiaedition;India; Elsevier2014.

2. HarshMohan;Text bookof Pathology; 8 edition; India;JaypedPublications; 2010.

3. Laurence B, Bruce C, Bj orn K. : Goodman
Therapeutics; 1%edition;New York; McGrawHill; 2011.

4. Best CharlesHerbert 18991978; Taylor, NormanBurke 18851972; West, John B
(John Burnard);Besta n d T aPhysiologicad basis ofmedical practice; 12th ed;
unitedstates;

5. William andWilkins, Baltimore;1991/1990 printing].

6. Nicki R. ColledgeBrian R.Walker, St uar t H. Ral st on; Davi dson
of Medicine; 21*edition; London;ELBS/ChurchillLivingstone;2010.

7. Guyton A, John .E Hall; Textbook of Medical Physiologyfhlﬂiition; WB Saunders
Company; 2010.

8. JosephDiPiro, Robet L. Talbert Gary Yee Barbara Wells, L. Michael Posey
Pharmacotherapy: Aathophysiological Approact®™ edition; London; McGrawHill
Medical; 2014.

9. V. Kumar, R. S. Cotran and S. L. RobbinBasic Pathology; ® edition; Philadelphia;
WB Saunders Compan$997.

10. Roger Walker, Clive Edwards; Clinical Pharmacy and Therapeufftedision; London;
Churchill Livingstone publicatior2003.

Recommendedlournals

1. TheJournalof PathologyISSN: 10969896 (Online)

2. TheAmericanJournal ofPathologylSSN: 00029440

3. Pathology14653931(Online)

4. InternationalJournalof Physiology, Pathophysiologyand PharmacologyISSN: 19448171
(Online)

5. IndianJournalof PathologyandMicrobiology. ISSN0O3774929.
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BP205T. COMPUTER APPLICATIONS IN PHARMACY (Theory)
30Hrs (2 Hrs/Week)

Scope This subjectdealswith the introductionDatabaseDatabasévlanagemensystem,
computerapplication in clinical studieand useof databases.

Objectives: Upon completion othe coursethe studentshall beableto

1. knowthe various type®f application ofcomputers in pharmacy
2. knowthe varioustypesof databases
3. knowthevarious applications of databases in pharmacy

Coursecontent:
UNIT T | 06 hours

Number system Binary numbersystem Decimal numbesystemOctal

number systentlexadecimal numbesystems, conversion decimal to

binary, binary to decimabfctal to binary etdhinary addition, binary
subtraction-r-On ec smp |l ement , Two*‘ shimaympl ement
multiplication, binarydivision

Concept ofInformation Systems and Software : hformation gathering,
requirement and feasibility analysis, data flow diagrams, process
specificationsinput/output desigrprocess lifecycle, planningand
managinghe project

UNIT 11
Web technologiedntroduction toHTML, XML,CSS and
Programmindanguages, introducticio webserversandServer

Products
Introductionto databasesVYSQL, MS ACCESS,Pharmacyprugdatabase

06 hours

UNIT 7 1l 06 hours

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

Diagnostc System, LabdiagnosticSystem PatientMonitoring System,
Pharmalnformation System
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UNIT T IV 06 hours

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

Discovery

UNIT -V 06 hours

Computers as data analysis in Preclinical development
Chromatographidadaanalysis(CDS)lLaboratoryinformationmanagement
System(LIMS) andText InformationManagemeng&ystem(TIMS)

68




Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

BP210P.COMPUTER APPLICATIONS IN PHARMACY (Practical)

1. Design a questionnaire using a word processing package to gather informat
abouta particular disease.

2. Createa HTML web pageo show personal information.
3 Retrievethe informationof adrugand itsadverse effects usiranlinetools
4 Creatingmailing labelsUsing LabelWizard , generatindabelin MS WORD

5 Createa databasén MS Accesdo storethe patientinformationwith the required
fields Usingaccess

6. Designaformin MS Access toview, add,delete and modifthe patientrecordin
thedatabase

7. Generatingeportandprinting the reportfrom patientdatabase

8. Creatinginvoicetableusing — MS Access

9. Druginformationstorage andetrievalusingMS Access

10. Creatingandworkingwith queriesn MS Access
11. ExportingTables,QueriesFormsandReportso webpages

12. ExportingTables,Queries, Formand Reportso XML pages

Recommendedooks (Latest edition):

1. Computer Application in PharmaeyWilliam E.FassettLea and Febiger, 600
SouthWashington SquaréJSA, (215)922-1330.

2. Computer Application in Pharmaceutical Research and DeveloptfSeah Ekins-
Wiley-InterscienceA John Willeyand SonsINC., Publication, USA

3. Bioinformatics (Concept, Skills and Applicationsp.C.RastogCBS Publishers and
Distributors, 4596/t A, 11 DaryaGani,New Delhi— 110 002(INDIA)

4. Microsoftoffice Access- 2003,Application DevelopmentUsingVBA, SQL Server,
DAP and Infopath- Cary N.Prague- Wiley Dreamtech India (P) Ltd., 4435/7,
AnsariRoad, DaryaganiNew Delhi- 110002
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BP 206 T. ENVIRONMENTAL SCIENCES (Theory)
30 hours

ScopeEnvironmentalSciencess the scientific study of the environmentalsystemand

the status of its inherent or induced changes on organisms. It includes not only the study
of physical and biological characters of the environment but also the social and cultural
factorsand thempact ofman on environment.

Objectives: Uponcompletionof the coursethe studentshall beable to

1. Createthe awarenesgboutenvironmentaproblemsamongearners.

2. Impartbasic knowledge about temvironment ands alliedproblems.

3. Developanattitudeof concernfor theenvironment.

4. Motivatelearnerto participatein environmenprotectionandenvironment
improvement.

Acquireskills to help theconcernedndividuals inidentifyingand solving
environmentaproblems.

6. Striveto attainharmonywith Nature.

o

Coursecontent:

Unit-I 10hours
The Multidisciplinary natureof environmentattudies
NaturalResources
Renewableandnonrenewableesources:
Naturalresourcesndassociategroblems
a) Forestresources;b) Water resourcesg) Mineral resources;d) Food
resources; e) Energy resources; f) Land resources: Role of an individual in
conservatiorof natural resources.
Unit-II 10hours
Ecosystems
A Conceptof anecosystem.
A Structureandfunctionof anecosystem.
A Introduction, types, characteristic featursgucture and function of
the ecosystems:Forest ecosystem;Grassland ecosystem;Desert
ecosystem; Aquatiecosystems (ponds, streams, lakes, riversans,
estuaries)
Unit- Il 10hours
EnvironmentaPollution: Air pollution; Waterpollution; Soil pollution
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Recommendedooks(Latest edition):

1. Y.K. Sing, EnvironmentalScience,New Age International Pvt, Publishers,
Bangalore

2. Agarwal,K.C. 2001EnvironmentaBiology, Nidi Publ. Ltd.Bikaner.

3. BharuchaErach, The Biodiversity of India, Mapin Pu blishing Pvt. Ltd.,

Ahmedabad- 380 013|ndia,

BrunnerR.C.,1989,HazardousVaste IncinerationyicGraw Hill Inc.480p

ClarkR.S.,MarinePollution, ClandersorPresOxford

Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001,

EnvironmentaEncyclopedia, Jaico Publ. House, Mumbai, 1196p

7. DeA.K., EnvironmentalChemistry Wiley Easterni_td.

8. Downof Earth,Centrefor ScienceandEnvironment

o gk
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SEMESTER Il
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BP301T.PHARMACEUTICAL ORGANIC CHEMISTRY il (Theory)
45 Hours

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

Objectives: Upon completion othe coursethe studer shall beableto

1. write thestructurename andhetypeof isomerismof the organic compound
2. write thereaction namethe reactionandorientationof reactions

3. accountfor reactivity/stabilityof compounds,

4. prepareorganiccompounds

CourseContent:

General methods of preparation and reactions of compounds superscripted with asterisk (
explained
To emphasizen definition, types,classification principles/mechanismspplicationsgxamples
anddifferences
UNIT 1 10Hours

I Benzeneandits derivatives

A. Analytical, synthetic and other evidences in the derivation of structure
of benzene, Orbital picture, resonancein benzene, aromatic
charactersiu c k mile * s

B. Reactions of benzene - nitration, sulphonation, halogenation
reactivity, Friedelcrafts alkylation  reactivity, limitations,
Friedelcraftsacylation.

C. Substituents, effect of substituents on reactivity and orientation of
mono substituted benzene compounds towards electrophilic
substitutionreaction

D. Structureandusesof DDT, SaccharinBHC andChloramine

UNIT 1l 10Hours
1 Phenols*- Acidity of phenols effect of substituent®n acidity, qualitative
tests,Structureand use®f phenol, cresols, resorcinol, naphthols
1 Aromatic Amines* - Basicityof aminesgffect of substituenton basicity,
andsyntheticusesof aryl diazoniumsalts
UNIT 1l 10Hours
1 FatsandOQOils
a. Fattyacids—reactions.
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b. Hydrolysis, Hydrogenation Saponificationand Rancidityof oils, Drying
oils.

c. Analytical constants— Acid value, Saponificationvalue, Ester value,
lodinevalue, Acetylvalue, Reichert Meissl (RM)alue— significance and
principleinvolved in theirdetermination.

UNIT IV 08 Hours
1 Polynuclearhydrocarbons:
a. Synthesisreactions
b. Structureandmedicinalusesof NaphthalenePhenanthrenénthracene,
DiphenylmethaneTriphenylmethanandtheir derivatives
UNIT V 07 Hours
1 Cycloalkanes*
Stabilities— B a e y d@rairithgory,limitation of B a e y srairfthgory,
Coul son amaddMdéf ciat i 0%, Sachse Mohr ‘s
strainlesgings), reactions afyclopropaneindcyclobutaneonly

74




Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

BP305P.PHARMACEUTICAL ORGANIC CHEMISTRY -Il (Practical)
4 Hrs/week

| Experiments involvingaboratorytechniques
1 Recrystallization
1 Steamdistillation

Il Determinatiorof following oil values(including standardizatiomof
reagents)

1 Acid value
1 Saponificatiorvalue

9 lodinevalue

Il Preparation of compounds

1 Benzanilide/Phenyl benzoate/Acetanilide from Aniline/ Phenol
/Aniline by acylationreaction.

2.,4,6 Tribromoaniline/Parébromo acetanilidérom Aniline/
1 Acetanilideby halogenatior{Bromination) reaction.

5-Nitro salicylic acid/Meta di nitro benzendrom Salicylic acid/
Nitro benzendy nitrationreaction.

Benzoicacidfrom Benzylchlorideby oxidationreaction.

Benzoicacid/ Salicylic acid from alkyl benzoatealkyl salicylateby
hydrolysisreaction.

1 1-Phenylazo2-napthol from Aniline by diazotizationand coupling
reactions.

Benzil from Benzoin byoxidationreaction.

Dibenzalacetone fronBenzaldehydéy ClaisonSchmidtreaction
Cinnammicacid from Benzaldehydey Perkin reaction

P-lodo benzoicacid fromP-aminobenzoicacid

=4 =4 =4 =

Recommendedooks(Latest Editions)

OrganicChemistryby Morrison andBoyd

Organic Chemistripy I.L. Finar, Volumel

Textbookof OrganicChemistryby B.S. Bahl& Arun Bahl.
OrganicChemistryby P.L.Soni

Practical Organic Chemisthy Mannand Saunders.

V o g edxtbaokof PracticalOrganicChemistry
AdvancedPractical organic chemistiy N.K.Vishnoi.

NogokrwhE
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8. Introductionto Organic Laboratoryechniquedy Pavia,LampmanandKriz.

BP302T.PHYSICAL PHARMACEUTICS -I (Theory)
45Hours

Scope: The course deals with the various physical, physicochemicalpropertiesand
principle involved in dosage forms, formulations. Theory and practical
components of the subject help the student to get a better insight in to various
areas of formulation researchand developmentand stablity studies of
pharmaceuticals.

Objectives: Upon thecompletion of theoursestudent shall bable to

1. Understandvarious physicochemicalpropertiesof drug moleculesn the
designinghe dosagéorm

2. Know the principlesof chemicalkinetics & to usethemin assigningexpiry date
for formulation

3. Demonstrateiseof physicochemicabroperties irevaluationof dosaggorms.

4. Appreciatephysicochemicapropertiesof drugmoleculesn formulationresearch
anddevelopment

CourseContent:

UNIT -I 10 Hours

Solubility of drugs: Solubility expressions, mechanisms of solute solvent interactit
ideal solubility parameters, solvation & association, quantitative approach to the fe
influencing solubility of drugs, Dissolution & drug release,diffusion principles in
biological systems. Solubility of gas in liquids, solubility of liquids in liquids, (Bine
solutions, i deal solutions) Raoult*®s
distillation. Partiallymiscibleliquids, Criticalsolution tempeature andpplications.
Distributionlaw, its limitationsandapplications

UNIT -1I 10Hours

Statesof Matter and properties of matter: State ofmatter,changesn the state of matter,
latentheats vapourpressuresublimationcritical point, eutecticmixtures,gasesaerosols
— inhalers,relative humidity, liquid complexesliquid crystals,glassystates solid-
crystalline,amorphous polymorphism.

Physicochemicalproperties of drug molecules:Refractiveindex, optical rotation,
dielectricconstantdipole momentdissociatiorconstantdeterminationgndapplications

UNIT -111 10Hours
Micromeretics: Particlesize and distribution, averageparticle size, numberand weight
distribution, particle number, methods for determining particle size by (different

methods)countingand separatiormethod,particle shape specific surface, methodsfor
determining surface area, permeability, adsorption, derived properties of powders,
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porosity,packingarrangementlensitiespulkiness &flow properties.
UNIT -1V 08Hours
Complexation and protein binding: Introduction, Classification of Complexation,

Applications, methodsof analysis, protein binding, Complexationand drug action,
crystallinestructureof complexesandthermodynamidreatment oftability constants.

UNIT -V 07 Hours
pH, buffers and Isotonic solutions: Sor e n Pld rscale, pH determination

(electrometricandcalorimetric),applicationsof buffers,buffer equation buffer capacity,
buffersin pharmaceutical anbliologicalsystems, bufferegotonicsolutions.
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BP306P.PHYSICAL PHARMACEUTICS 1 | (Practical)
4 Hrs/week
Determinatiorthe solubility of drugatroom temperature

Determination of pKa value by Half Neutralization/ Henderson Hassel Balch

equation.

3. Determinationof Partitionco- efficient of benzoicacidin benzeneandwater

4. Determinatiorof Partitionco- efficient of lodinein CCl, andwater

5. Determination oP6 composition of NaCl in a solution using phemn@ter system

by CST method

6. Determinatiorof particle sizeparticlesizedistributionusingsievingmethod

7. Determinatiorof particlesize,particlesizedistributionusingMicroscopic method
8.
9

. Determinethe angleof reposeandinfluenceof lubricanton angleof repose

Determinatiorof bulk densitytruedensityand porosity

10. Determination of stability constant and donor acceptor ratio of R&&feine

complexby solubility method

11. Determination of stability constant and donor acceptor ratio of G@yicine

complexby pH titration method

Recommendedooks: (Latest Editions)

arwnpE

o

o N

Physical pharmaclyy Alfred Martin

Experimentapharmaceuticby EugeneParott.

Tutorial pharmacyy Cooper andsunn.

Stocklosam). Pharmaceuticatalculations] ea&Febiger,Philadelphia.

Liberman H.A, Lachman C., Pharmaceutical Dosage forms, Tablets, Vdume
3, MarcelDekkarnc.

LibermanH.A, LachmanC, Pharmaceuticalosaggorms. Dispersesystems,
volumel, 2, 3. Marcel Dekkalnc.

Physicalpharmaceuticby Ramasam{ andManavalanR.

Laboratory manual of physical pharmaceutics, C.V.S. Subramanyam, J. Thimma
settee
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BP 303T. PHARMACEUTICAL MICROBIOLOGY (Theory)
45Hours

Scope:

1 Inthebroadessensescopeof microbiologyis the studyof all organismghatare
invisibleto thenaked eyethat is the studgf microorganisms.

1 Microorganismsare necessaryor the productionof bread,cheese beer,
antibiotics,vaccines, vitamins, enzymesc.

1 Microbiology hasanimpacton medicine, agriculturdpod scienceecology,
geneticshiochemistry, immunologgtc.

Objectives: Upon completiorof the subjectstudentshall beableto;

1. Understandnethodsof identification,cultivation andpreservatiorof various
microorganisms

2. Importanceof sterilizationin microbiology.andpharmaceuticahdustry
3. Learnsterility testingof pharmaceuticgbroducts.
4. Microbiologicalstandardizatiof Pharmaceuticals.
5. Understandthe cell culture technologyand its applicationsin pharmaceutical
industries.
Coursecontent:
Unit | 10Hours

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

Introductionto ProkaryotesandEukaryotes

Study of ultra-structure and morphological classification of bacteria,
nutritional requirements, raw materials used for culture media and physical
parametergor growth, growth curve, isolation and preservationrmethods

for pure cultures, cultivation of anaerobes, quantitative measurement of
bacterialgrowth (total & viablecount).

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

Unit [l 10 Hours

Identificationof bacteriausingstainingtechniquegsimple,Gr a r&Acid
faststaining)and biochemical tesgMViC).

Study of principle, procedure, merits, demerits and applications of Physical,
chemicaland mechanicahethod ofsterilization.

Evaluationof theefficiencyof sterilization methods.
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Equipmentemployedn largescalesterilization.
Sterility indicators.

Unit I 10 Hours

Study of morphology, classification, reproduction/replication and
cultivationof Fungi anaVirus.

Classificationrandmode ofactionof disinfectants

Factorsinfluencing disinfection, antisepticsand their evaluation.For
bacteriostati@andbactericidal actions

Evaluationof bactericidalk Bacteriostatic.

Sterility testing of products(solids, liquids, ophthalmicand other sterile
productsaccordingo IP, BP andJSP.

Unit IV 08 Hours

Designing of asepticarea, laminar flow equipments;study of different
sources of contamination in aseptic area and methods of prevention,
cleanareaclassification.

Principles and methodsof different microbiological assay.Methods for
standardizatiof antibiotics, vitamins andmino acids.

Assessment of a new antibiotic and testing of antimicraduélity of a
newsubstance.

Generalspectsnvironmentatleanliness.

Unit V O7Hours

Types of spoilage, factors affecting the microbial spoilage of
pharmaceuticalproducts, sourcesand types of microbial contaminants,
assessmerdf microbial contamination andpoilage.

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

Growth of animal cells in culture, general procedurefor cell culture,
Primary,establishe@ndtransformedell cultures.

Applicationof cell culturesin pharmaceuticahdustryandresearch.
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BP 307P.PHARMACEUTICAL MICROBIOLOGY (Practical)
4 Hrs/week

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

2. Sterilizationof glasswarepreparatiorandsterilizationof media.

oW

© 00N

Subculturingof bacteria andungus.Nutrientstabsandslantspreparations.

Staining methods Simple, Grams staining and acid fast staining (Demonstrationwith
practical).

Isolationof pureculture of micro-organismsy multiple streakplatetechniqueandother
techniques.

Microbiologicalassayof antibiotics bycup platemethod and othenethods

Motility determination bydangingdrop method.

Sterility testingof pharmaceuticals.

Bacteriologicakhnalysis ofwvater

10 Biochemicaltest(IMViC reactions)
11.RevisionPracticalClass

©CoNoOk W

Recommendedooks(Latest edition)

W.B. Hugo andA.D. RusselPharmaceuticallicrobiology, BlackwellScientific
publications Oxford London.

Prescott and Dunn., Industrial Microbiolog)t}‘, ddition, CBS Publishers & Distributors,
Delhi.

PelczarChanKreig, Microbiology, TataMcGraw Hill edn.

Malcolm Harris, BalliereTindall andCox: Pharmaceuticallicrobiology.
Rose:IndustrialMicrobiology.

ProbisherHinsdill etal: Fundamentalsf Microbiology, 9th ed.Japan
CooperandG u n nTuterid PharmacyCBS PublisherandDistribution.
PepplerMicrobial Technology.

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

10 Ananthnarayan Text Book of Microbiology, OrientLongman,Chennai

11. Edward:Fundamentalsf Microbiology.

12.N.K.Jain:Pharmaceuticallicrobiology, Vallabh Prakasharmelhi

13. Bergeysmanualof systematic bacteriologWVilliams andWilkins- A Waverlycompany
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BP 304T. PHARMACEUTICAL ENGINEERING (Theory)
45 Hours

Scope:This courses designedo impart afundamentaknowledge orthe art andscience
of various unit operations usedpharmaceuticahdustry.

Objectives: Upon completion othe coursestudentshall beable:

1. Toknowyvariousunit operationsisedin Pharmaceuticahdustries.

2. Tounderstand thmaterial handlingechniques.

3. To performvariousprocessesivolvedin pharmaceuticahanufacturingprocess.
4. To carryout various testo prevent environmental pollution.
5

. To appreciateand comprehendsignificanceof plant lay out designfor optimum
useof resources.

o

To appreciatdahe variouspreventivemethodsusedfor corrosioncontrolin
Pharmaceuticahdustries.

Coursecontent:

UNIT -I 10 Hours

1 Flow of fluids: Types of manometers, Reynolds number and its significance,
B er n o uHedram‘ asd its applications, Energy losses, Orifice meter,
Venturimeter Pitot tubeand Rotometer.

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

1 Size Separation: Objectives, applications& mechanismof size separation,
official standardsof powders,sieves,size separationPrinciples, construction,
working, uses, merits and demerits of Sieve shaker, cyclone separator,Air
separator, Bafilter & elutriation tank.

1 Mixing: Objectives, applications & factors affecting mixing, Difference between
solid and liquid mixing, mechanismof solid mixing, liquids mixing and
semisolidsmixing. Principles, Construction, Working, uses, Merits and Demerits
of Double cone blender, twin shell blender, ribbon blender, Sigma blade mixer,
planetarymixers, PropellersTurbines, Paddle& Silverson Emulsifier,

UNIT -1l 10 Hours

1 Crystallization: Objectives, applications, & theory of crystallization. Solubility
curves, principles, construction, working, uses, merits and demerits of Agitated
batch crystallizer, SwensonWalker Crystallizer, Krystal crystallizer, Vacuum
crystallizer.Cakingof crystak, factorsaffectingcaking & preventionof caking.
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1 Evaporation: Objectives, applications and factors influencing evaporation,
differences between evaporation and other heat process. princihsgiuction,
working, uses, merits and demeritsof Steam jacketed kettle, horizontal tube
evaporator,climbing film evaporator,forced circulation evaporator, multiple
effectevaporator&conomyof multiple effect evaporator.

1 Heat Transfer: Objectives, ap| i cati ons & Heat transfilr
law, Heat transfer by conduction, convection & radiation. Heat interchangers &
heatexchangers.

UNIT - 11l 10 Hours

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

9 Distillation: Objectives, applications & types of distillation. principles,
construction, working, uses, merits and demerits of (lab scale and industrial scale)
Simple distillation, preparation of purified water and water for injection BP by
distillation, flash distillation, fractional distillation, distillation under reduced
pressuresteam distillation &noleculardistillation

UNIT -1V 08 Hours

1 Filtration: Objectives,applications, Theorie& Factors influencing filtration,
filter aids, filter medias. Principle, Construction,Working, Uses, Merits and
demeritsof plate & frame filter,filter leaf, rotary drumfilter, Meta filter &
Cartridgefilter, membrandilters and Seidtfilter.

1 Centrifugation: Objectives, principle & applications of Centrifugation,
principles, construction, working, uses, mestsd demerits of Perforated basket
centrifuge, Norperforated basket centrifuge, semi continuous centrifuge & super
centrifuge.

UNIT-V 07 Hours

1 Plant location, industrial hazards and plant safety:Plant Layout, utilities and
services, Mechanical hazardshe@nical hazards, Fire hazards, explosive hazards
andtheir safety.

1 Materials of pharmaceutical plant construction, Corrosion and its
prevention: Factors affecting during materials selected for Pharmaceutical plant
construction, Theories of corrosion, types of corrosion and there prevention.
Ferrousand nonferrousnetals,inorganic and organicon metals.

1 Material handling systems: Objectives & applicationsof Material handling
systems, different types of conveyors such as belt, screw and pneumatic
conveyors.
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Recommendedooks: (Latest Editions)

Introductionto chemicalengineering- WalterL Badger & JuliusBancherolatest
edition.

. Solid phaseextraction,Principles,techniquesand applicationsby Nigel J.K. Simpson

Latestedition.

3. Unit operationof chemicalengineering- McabeSmith, Latestedition.

4. Pharmaceutical engineering principles and practdes/.S Subrahmanyam et al., Latest

© N o O

edition.

Remingtonpracticeof pharmacy Martin, Latestedition.

Theoryand practicef industrial pharmacky Lachmann.Latest edition.
PhysicalpharmaceuticsC.V.SSubrahmanyam etl., Latesedition.
CooperandG u n Mutosial pharmacyS.J.Carter, Latesgdition.
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BP308P- PHARMACEUTICAL ENGINEERING (Practical)

4 Hours/week

l. Determinatiorof radiationconstanof brassjron, unpaintedndpaintedglass.

[I.  Steamdistillation— To calculategheefficiencyof steamdistillation.

[ll.  Todetermingheoverallheattransfercoefficientby heatexchanger.

IV. Constructiorof drying curves(for calciumcarbonatendstarch).

V. Determinatiorof moisturecontent andosson drying.

VI. Determination of humidity of aii) Fromwet and dry bulb temperaturegse of
Dew point method.

VII. Description of Construction working and application of Pharmaceutical
Machinery such as rotary tablet machine, fluidized bed coater, fluid energy mill,
dehumidifier.

VIIl. Size analysis by sievingTo evaluate size distribution of tablet granulatiens
Construction of various size frequency curves including arithmetic
andlogarithmigorobabilityplots.

IX. Size reduction: To verify the laws of size reduction using ball mill and
determiningKicks, Ri t t i, B 9 @ dcbesficients, power requirementand
critical speed of Ball Mill.

X.  Demonstration of colloid mill, planetary mixer, fluidized bed dryer, freeze dryer
andsuch othermajoequipment.

XI. FactorsaffectingRateof Filtration andEvaporation(Surfacearea,Concentration
and Thickness/ viscosity

Xll.  Tostudythe effect of timeon theRate of Crystallization.
Xlll.  To calculate the uniformity Index for given sample by using Double Cone

Blender.
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BP401T.PHARMACEUTICAL ORGANIC CHEMISTRY illl (Theory)
45 Hours

Scope:This subject imparts knowledge on stem@mical aspects of organic compounds
and organic reactions, important nanredctions, chemistry of important hetero cyclic
compoundslt alsoemphasizesn medicinalnd otheusesof organiccompounds.

Objectives At the end of theourse the student shalbe ableto
1. understandhe methodsof preparatiorandpropertiesof organiccompounds

2. explainthe stereochemicalaspectof organiccompoundsand stereochemical
reactions

3. knowthemedicinalusesandotherapplicationsof organiccompounds

CourseContent:
Note: To emphasizeon definition, types, mechanismsgxamples,uses/applications
UNIT -I 10Hours

Stereoisomerism

Opticalisomerism—

Opticalactivity, enantiomerismdiastereoisomerisnmesocompounds
Elementof symmetrychiraland achiral molecules

DL systemof nomenclatureof optical isomers,sequenceules, RS systemof
nomenclaturef optical isomers

Reactionf chiral molecules
Racemianodificationandresolutionof racemicmixture.
Asymmetricsynthesis: partial anabsolute

UNIT -I1 10 Hours

Geometricalsomerism
Nomenclaturef geometricalsomergCis Trans,EZ, Syn Anti systems)

Methodsof determinatiorof configurationof geometricalsomers.
Conformationalsomerismin Ethane n-ButaneandCyclohexane.

Stereoisomerismin biphenyl compounds(Atropisomerism)and conditionsfor optical
activity.

Stereospecifiandstereoselectiveeactions

UNIT -HI 10 Hours
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Heterocycliccompounds:

Nomenclaturendclassification

Synthesis, reactions and medicinal uses of following compounds/derivatives
Pyrrole,Furan,and Thiophene Relativearomaticity,reactivityandBasicityof pyrrole

UNIT -IV 8 Hours

Synthesis, reactions and medicinal uses of following compounds/derivatives
Pyrazole, Imidazole, Oxazole and Thiazole.
Pyridine,Quinoline,Isoquinoline Acridine andindole. Basicityof pyridine

Synthesisandmedicinaluses oPyrimidine,Purine,azepines antheir derivatives

UNIT -V 07 Hours

Reactionsof syntheticimportance

Metal hydridereduction(NaBH, andLiAIH 4), Clemmensemeduction,Birch
reduction Wolff Kishnerreduction.

OppenauenxidationandDakin reaction.
BeckmannsearrangemerdndSchmidtrearrangement.
ClaisenrSchmidtcondensation

Recommendedooks(Latest Editions)
Organicchemistryby I.L. Finar, Volume-| & 1.

A text bookof organic chemistry Arun Bahl,B.S. Bahl.
HeterocyclicChemistryby Raj K. Bansal
OrganicChemistryby Morrison and Boyd
HeterocyclicChemistryby T.L. Gilchrist

a M w D
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BP402T.MEDICINAL CHEMISTRY 1 | (Theory)
45 Hours

Scope: This subjectis designedto impart fundamentalknowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasizes on structure activity
relationshipsof drugs, importanceof physicochemicalpropertiesand metabolismof
drugs. The syllabus also emphasizes on chemical synthesis of important drugs under each
class.

Objectives: Upon completion othe coursehe studentshallbe ableto
1. understandhe chemistryof drugswith respecto theirpharmacologicahctivity

2. understandhe drug metabolicpathwaysadverseeffect andtherapeuticvalue of
drugs

3. knowthe Structural ActivityRelationshipSAR) ofdifferent class ofirugs
4. write thechemicalsynthesiof somedrugs
CourseContent:
Study of the development ofthe following classes of drugs, Classification, mechanism o

action, uses of drugs mentioned in the course, Structure activity relationship of selectiv
classof drugs asspecifiedin the courseand synthesisof drugs superscripted (*)

UNIT - | 10 Hours

Introduction to Medicinal Chemistry
History and development of medicinal chemistry
Physicochemicalproperties in relation to biological action

lonization,Solubility, PartitionCoefficient,Hydrogenbonding,Protein
binding,Chelation BioisosterismOpticalandGeometricaisomerism.

Drug metabolism
Drug metabolisnmprinciples Phase And Phase II.

Factorsaffectingdrugmetabolism includingtereochemicalaspects.
UNIT - I 10Hours
Drugs acting on Autonomic Nervous System

Adrenergic Neurotransmitters:
Biosynthesisandcatabolisnof catecholamine.

AdrenergicreceptorgAlpha & Beta)andtheir distribution.

Sympathomimeticagents:SAR of Sympathomimeticagents
Directacting: Nor-epinephrine,Epinephrine,Phenylephrine*,Dopamine,
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Methyldopa, Clonidine, Dobutamine, Isoproterenol, Terbutaline,
Salbutamol* Bitolterol, NaphazolineOxymetazolineandXylometazoline.

71 Indirect acting agents: Hydroxyamphetamine, Pseudoephedrine,
Propylhexdrine.

1 Agentswith mixedmechanismEphedrineMetaraminol.

Adrenergic Antagonists:

Alpha adrenergic blockers: Tolazoline*, Phentolamine,
Phenoxybenzamin®razosinDihydroergotamine, Methysergide.

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

UNIT -111 10Hours
Cholinergic neurotransmitters:

Biosynthesisandcatabolismof acetylcholine.

CholinergicreceptorgMuscarinic &Nicotinic) andtheir distribution.

Parasympathomimeticagents:SAR of Parasympathomimeticagents

Direct acting agents: Acetylcholine, Carbachol*, Bethanechol,
MethacholinePilocarpine.

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

Cholinesterasereactivator: Pralidoximechloride.

Cholinergic Blocking agents:SAR of cholinolytic agents

Solanaceous alkaloids andanalogues: Atropine sulphate, Hyoscyamine
sulphate, Scopolamine hydrobromide, Homatropine hydrobromide,
Ipratropiumbromide*.

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

UNIT - IV 08 Hours

Drugs acting on Central Nervous System
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A. Sedativesand Hypnotics:

BenzodiazepinesSAR of Benzodiazepine$hlordiazepoxideDiazepam*,
Oxazepam(Chlorazepatel.orazepamAlprazolam, Zolpidem

Barbiturtes: SAR of barbituratesBarbital*, PhenobarbitalMephobarbital,
Amobarbital,Butabarbital, Pentobarbital, Secobarbital

Miscelleneous:

Amides& imides: Glutethmide.

Alcohol & theircarbamatelerivativesMeprobomateEthchlorvynol.
Aldehyde &their derivativesTriclofos sodium, Paraldehyde.

B. Antipsychotics

Phenothiazeines: SAR of Phenothiazeines Promazine hydrochloride,
Chlorpromazine  hydrochloride*,  Triflupromazine,  Thioridazine
hydrochloride, Piperacetazinehydrochloride, Prochlorperazinemaleate,
Trifluoperazinehydrochloride.

Ring Analogues of Phenothiazeines: Chlorprothixene, Thiothixene,
Loxapinesuccinate, Clozapine.

Fluro buterophenones:Haloperidol,Droperidol,Risperidone.
Betaamino ketones:Molindonehydrochloride.
Benzamides:Sulpieride.

C. Anticonvulsants: SAR of Anticonvulsantsmechanisnof anticonvulsant
action

Barbiturates: Phenobarbitone, Methabarbital.

Hydantoins: Phenytoin*, Mephenytoin, Ethotoin
Oxazolidine diones: TrimethadioneParamethadione
Succinimides:Phensuximide, Methsuximide, Ethosuximide*
Urea and monoacylureasPhenacemide, Carbamazepine*
BenzodiazepinesClonazepam

Miscellaneous:Primidone Valproic acid, GabapentinfFelbamate
UNIT 7 V 07 Hours

Drugs acting on Central Nervous System
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General anesthetics:

Inhalation  anesthetics: Halothane*, Methoxyflurane, Enflurane,
Sevoflurane|soflurane Desflurane.

Ultra short acting barbitutrates: Methohexitalsodium®*, Thiamylal
sodium,Thiopental sodium.

Dissociativeanesthetics:Ketaminehydrochloride.*

Narcotic and non-narcotic analgesics

Morphine and related drugs: SAR of Morphine analogues,Morphine

sulphate, Codeine, Meperidine hydrochloride, Anilerdine hydrochloride,

Diphenoxylate hydrochloride, Loperamide hydrochloride, Fentanyl citra
Methadone hydrochloride*, Propoxyphene hydrochloride, Pentazocine,
Levorphanotartarate.

Narcotic antagonists: Nalorphine hydrochloride, Levallorphan tartarate,
Naloxonehydrochloride.

Anti -inflammatory agents: Sodium salicylate, Aspirin, Mefenamic acid’
Meclofenamate, Indomethacin, Sulindac, Tolme#omepriac, Diclofenac,
Ketorolac, Ibuprofen*, Naproxen,Piroxicam, Phenacetin Acetaminophen,
Antipyrine, Phenylbutazone.
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BP406P.MEDICINAL CHEMISTRY i | (Practical)

Preparation of drugs/intermediates
1,3-pyrazole

1,3-oxazole
Benzimidazole
Benztriazole

2,3 diphenylquinoxaline
Benzocaine

Phenytoin
Phenothiazine
Barbiturate

Assayof drugs
Chlorpromazine
Phenobarbitone
Atropine

Ibuprofen

Aspirin

Furosemide

4 Hours/Week

Determination of Partition coefficient for any two drugs

Recommendedooks(Latest Editions)

1. WilsonandGi s w dOrgdnicrmedicinalandPharmaceuticaChemistry.

2.F o y Ering@plesof Medicinal Chemistry.
3.B u r gMedicinalChemistry,Vol | to IV.
4. Introductionto principlesof drugdesign SmithandWilliams.

5.Re mi n gPhasnmacesticabciences.

6.Mar t i rextraphamasopoeia.
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7. OrganicChemistryby I.L. Finar,Vol. II.

8. The OrganicChemistryof Drug Synthesis by.ednicer, Vol. 15.
9. IndianPharmacopoeia.

10. Textbookof practial organicchemistry A.l.Vogel.
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BP 403T. PHYSICAL PHARMACEUTICS -II (Theory)
45Hours

Scope: The course deals with the various physical, physicochemicalpropertiesand
principle involved in dosage formgrmulations. Theory and practical components of the
subject help the student to get a better insight in to various areas of formulation research
and development and stabilgjudies of pharmaceuticals.

Objectives: Upon thecompletionof the coursestudem shall beable to

1. Understandvarious physicochemicalpropertiesof drug moleculesn the
designinghe dosagéorm

2. Know the principlesof chemicalkinetics & to usethemin assigningexpiry date
for Formulation

3. Demonstrateiseof physicochemicabropertiesn evaluationof dosaggorms.

4. Appreciatephysicochemicapropertiesof drugmoleculesn formulationresearch
andDevelopment

CourseContent:
UNIT - 10 Hours

Drug stability: Reaction kinetics: zero, pseudero, first & second order, units bésic
rate constants, determination of reaction order. Physical and chemical factors influe
the chemical degradation of pharmaceutical product: temperature, solvent, ionic str
dielectric constant, specific & general acid base catalysis, Simpieerical problems.
Stabilization of medicinal agents against common reactions like hydrolysis & oxide
Accelerated stability testing in expiration dating of pharmaceuticaldosage forms.
Photolyticdegradation and its prevention

UNIT -1 10Hours

Rheology: Newtonian systems, law of flow, kinematic viscosity, effect of temperat
nonNewtonian systems, pseudoplastic,dilatants, plastic, thixotropy, thixotropy in
formulation,determinatiorof viscosity,capillary, fallingSphererotationalviscometers

Deformation of solids: Plastic and elastic deformation, Heckel equation, Stress, St
Elastic Modulus

UNIT -1 10 Hours

Coarse dispersion:Suspension, interfacial properties of suspended particles, settlir
suspensionsformulation of suspensionsEmulsions and theories of emulsification,
microemulsion and multiple emulsions; Physical stability of emulsions, preservatic
emulsions, rheological properties of emulsions, phase equilibria and emulsion
formulation.

UNIT -1V 08Hours

Surface and interfacial phenomenon:Liquid interface,surface& interfacialtensions,
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surface free energy, measurement of surface & interfacial tensions, spreading coef
adsorption at liquid interfaces, surface active agents, HLB Scale, solubilisation,
detergencyadsorption asolid interface.

UNIT -V 07 Hours

Colloidal dispersions: Classification of dispersed systems & their general
characteristics,size & shapesof colloidal particles, classification of colloids &
comparative account of their general properties. Optical, kinetic & electrical prope
Effectof electrolytes, coacervatiopeptization& protectivection.
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8.
9.

BP 407P.PHYSICAL PHARMACEUTICS - Il (Practical)
3 Hrs/week

Determinatiorof surface tensioof givenliquids by drop countanddropweightmethod
Determinatiorof HLB numberof a surfactant bygaponificatiormethod
Determinatiorof Freundlichand Langmuiconstantsisingactivatedcharcoal
Determinatiorof critical micellarconcentratiorof surfactants

Determinatiorof viscosityof liquid usingO s t w aviscdmeter
Determinatiorsedimentatiovolumewith effectof differentsuspendinggent
Determinatiorsedimentatiovolume with effectof differentconcentratiorof single
suspendinggent

Determinatiorof viscosityof semisolid byusingBrookfield viscometer

Determinatiorof reactionrateconstanfirst order.

10. Determinatiorof reactionrateconstansecondrder

11. Acceleratedstability studies

Recommendedooks: (Latest Editions)

1.

a k~ wDn

Physical Pharmadyy Alfred Martin, Sixthedition
Experimentapharmaceuticby EugeneParott.

Tutorial pharmacyy Cooper andsunn.

Stocklosam). Pharmaceuticatalculations, Le& Febiger,Philadelphia.

Liberman H.A, Lachman C., Pharmaceutical Dosage forms, Tablets, Vdluma,
Marcel DekkarInc.

LibermanH.A, LachmanC, Pharmaceuticalosagdorms. Dispersesystemsyolumel,
2, 3. Marcel Dekkainc.

PhysicalPharmaceuticey Ramasamy, and ManavalaiR.
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BP 404T. PHARMACOLOGY -I (Theory)
45 Hrs

Scope: The main purpose of the subject is to understand what drugs do to the living
organisms and how their effects can be appliethévapeutics. The subject covers the
information about the drugs like, mechanism of action, physiological and biochemical
effects (pharmacodynamics) as well as absorption, distribution, metabolism and excretion
(pharmacokineticslalong with the adverseeffects, clinical uses,interactions,doses,
contraindicationgnd route®f administratiorof differentclasses ofirugs.

Objectives: Upon completion othis courseghe student shoulthe ableto

1. Understandhepharmacological actions differentcategorie®f drugs

2. Explainthemechanisnof drugactionat organsystem/sulzellular/
macromoleculatevels.

3. Apply the basic pharmacological knowledge in the prevention and treatment of
variousdiseases.

4. Observehe effect ofdrugs omanimals bysimulated experimest

5. Appreciatecorrelationof pharmacologyvith otherbio medicalsciences

CourseContent:

UNIT -I 08 hours
1. General Pharmacology
a. Introduction to Pharmacology Definition, historical landmarks and scope of
pharmacology, nature and source of drugs, essafrigs concept and routes of
drug administration, Agonists, antagonists( competitive and non competitive), spare
receptorsaddiction tolerancedependencdachyphylaxisjdiosyncrasyallergy.
b. PharmacokineticsMembrane transport, absorption, distribatianetabolism and
excretionof drugs.Enzyme inductionenzymeinhibition, kineticsof elimination
UNIT -1l 12Hours

General Pharmacology
a. Pharmacodynamie®rinciples and mechanisms of drug action. Receptor theories
and classification of receptorggulation of receptors. drug receptors interactions
signal transduction mechanismsp@tein-coupled receptors, ion channel receptor,
transmembrane enzyme linked receptors, transmembran&SJAK binding
receptorand receptors that regulate transcripfiactors, dose response
relationship, therapeutic index, combined effects of drugs and factors modifying
drugaction.
b. Adversedrugreactions.
Drug interactiongpharmacokineti@ndpharmacodynamic)
d. Drugdiscoveryandclinical evaluatiorof new drugsDrugdiscoveryphase,
preclinical evaluation phase, clinical trial phase, phases of clinical trials and
pharmacovigilance.

T
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UNIT -1l 10Hours
2. Pharmacologyof peripheral nervoussystem

a.Organizatiorandfunctionof ANS.
b.Neurohumorairansmission,céransmissiorandclassificationof neurotransmitters.
c. ParasympathomimeticBarasympatholytic§ympathomimeticssympatholytics.
d. Neuromusculablockingagentsandskeletalmusclerelaxantgperipheral).
e.Localanesthetiagents.

f. Drugsusedin myastheniagravisandglaucoma

UNIT -1V 08 Hours
3. Pharmacologyof central nervoussystem

a.Neurohumoratransmissionn the C.N.S.specia@mphasi®nimportanceof various
neurotransmitterbke with GABA, Glutamate Glycine,serotonin, dopamine.

b. Generalnestheticandpre-anesthetics

c. Sedativeshypnotics anatentrallyactingmusclerelaxants.
d. Anti-epileptics

e.Alcoholsand disulfiram

UNIT -V 07 Hours
3. Pharmacologyof central nervoussystem

a.Psychopharmacological agenégitipsychotics, antidepressants, aaixiety agents,
antkmanicsandhallucinogens.

b. Drugsusedin ParkinsongliseasandA | z h e idisease.” s
c. CNSstimulantsand nootropics.

d. Opioid analgesicendantagonists

e.Drugaddiction, drugabusetoleranceanddependence.

99




Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

BP 408 P.PHARMACOLOGY -I (Practical)
4Hrs/Week

Introductionto experimentapharmacology.
Commonlyusedinstruments irexperimental pharmacology.
Studyof common laboratorgnimals.

Maintenancef laboratoryanimalsasper CPCSEAguidelines.

a r wDh ke

CommonlaboratorytechniquesBlood withdrawal, serumand plasmaseparation,
anestheticendeuthanasiaisedfor animal studies.

6. Studyof different routes oflrugs administratiom mice/rats.

7. Studyof effect of hepaticmicrosomalenzymeinducerson the phenobarbitoneleeping
timein mice.

8. Effectof drugs on ciliarymotility of frog oesophagus

9. Effectof drugsonrabbiteye.

10. Effectsof skeletalmusclerelaxantausingrotarod apparatus.

11. Effect of drugsonlocomotor activityusingactophotometer.

12. Anticonvulsanteffect of drugs b\MES andPTZ method.

13. Studyof stereotypandanti-catatonic activityof drugs orrats/mice.
14. Studyof anxiolytic activity of drugs usingats/mice.

15. Studyof local anesthetics hyifferent methods

Note: All laboratory techniques and animal experiments are demonstrated by simulated
experimentdy softwaresand videos

Recommendedooks (LatestEditions)

1. RangH. P.,DaleM. M., RitterJ.M., FlowerR. J.,Rangand Dal e"* s
Pharmacology,.Churchilivingstone Elsevier

2. KatzungB. G., MastersS. B., Trevor A.J.,Basic anctlinical pharmacologyTataMc
Graw-Hill

GoodmarandGi | mdmePrarmacologicaBasisof Therapeutics

. Marry Anne K. K., Lloyd Yee Y., Brian K. A., Robbib.C., Joseph G. B., Wayne A.
K., BradleyR.W., Applied TherapeuticsThe Clinical useof Drugs, The Point Lippincott
Williams & Wilkins

5. Mycek M. J, Gel net S.B and Perp-er M. M.
Pharmacology
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6. K.D.Tripathi. Essential®f MedicalPharmacology, JAYPEBrothersMedical
PublisherqP) Ltd, New Delhi.

7. SharmaH. L., Sharm&K. K., Principlesof PharmacologyParasmedicalpublisher
8. ModernPharmacologyvith clinical Applications, byCharles R.Craig&Robert,
9. GhoshMN. Fundamental®f ExperimentalPharmacologyHilton & Company,

Kolkata.
10.  Kulkarni SK. Handbook ofxperimentapharmacologyVallabhPrakashan,
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BP 405T.PHARMACOGNOSY AND PHYTOCHEMISTRY | (Theory)
45 Hours
Scope:The subjectinvolvesthe fundamental®f Pharmacognoshke scope classificationof
crude drugs, their identification and evaluation,phytochemicalgresentin them and their
medicinalproperties.

Objectives: Uponcompletionof the coursethe studentshallbeable
1. toknowthetechniguesn the cultivationandproductionof crudedrugs
2. toknowthecrudedrugs,their usesandchemicalnature
3. knowtheevaluatiortechniquedor the herbaldrugs
4. to carryoutthe microscopi@andmorphologicakvaluationof crudedrugs

CourseContent:

UNIT -l 10 Hours
Introduction to Pharmacognosy:
(a) Definition, history, scopeanddevelopmenbf Pharmacognosy

(b) Sourceof Drugs— Plants ,Animals,Marine & Tissueculture
(c) Organizeddrugs,unorganizeddrugs (dried latex, dried juices, dried extracts,gumsand
mucilagespleoresinandoleo- gum-resins).

Classification of drugs:
Alphabetical,morphological,taxonomical,chemical,pharmacologicalchemoand sero
taxonomicaklassificationof drugs

Quiality control of Drugs of Natural Origin:
Adulterationof drugsof naturalorigin. Evaluationby organoleptic,microscopic,physical,
chemicaland biological methodsndproperties.

Quantitativemicroscopyof crude drugsincluding lycopodiumspore method,leafconstants,
camerducidaand diagramsf microscopimbjectsto scalewith camerducida.

UNIT -lI 10 Hours
Cultivation, Collection, Processingand storageof drugs of natural origin:
Cultivation and Collectiof drugs of natural origin

Factors influencing cultivation of medicinal plants.

Planthormonesand theirapplications.

Polyploidy, mutationandhybridizationwith referencego medicinalplants

Conservationof medicinal plants

UNIT -1l 07 Hours
Plant tissueculture:

Historical developmenif plant tissueculture, typesof cultures,Nutritional requirements,
growthand their maintenance.

Applicationsof planttissueculturein pharmacognosy.

Ediblevaccines
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UNIT IV 10 Hours
Pharmacognosyin various systemsof medicine:

Role of Pharmacognosin allopathyandtraditional systemsf medicinenamely,Ayurveda,
Unani, Siddha, Homeopathgnd Chinese systern$ medicine.

Introduction to secondarymetabolites:
Definition, classification, properties antkestfor identificationof Alkaloids, Glycosides,
Flavonoids,Tannins, Volatile oiand Resins

UNIT V 08 Hours
Study of biological source,chemicalnatureand usesof drugsof naturalorigin containing
following drugs

Plant Products:

Fibers- Cotton,Jute,Hemp

HallucinogensTeratogensNaturalallergens

Primary metabolites:

General introduction, detailed study with respectto chemistry, sources, preparation,
evaluation, preservation, storage, therapeutic used and commercial utility as Pharmaceutical
Aids and/or Medicinegor thefollowing Primarymetabolites:

Carbohydrates: Acacia,Agar, TragacanthiHoney

Proteins and Enzymes : Gelatin, casein, proteolytic enzymes (Papain, bromelain,
serratiopeptidaseirokinase, streptokinase, pepsin).

Lipids(Waxes, fats, fixed oils) : Castoroil, Chaulmoograil, Wool Fat,BeesWax

Marine Drugs:

Novel medicinalagentdrom marinesources
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BP408P. PHARMACOGNOSY AND PHYTOCHEMISTRY | (Practical)
4 Hours/Week

. Analysis of crudedrugsby chemicaltests:(i)Tragaccanth(ii) Acacia (ii)Agar (iv)

Gelatin(v) starch(vi) Honey(vii) Castor oil

2. Determinatiorof stomatahumberandindex

»w

Determinatiorof veinisletnumber veinislet terminationandpalisideratio.
Determinationof size of starchgrains, calcium oxalatecrystalsby eye piece
micrometer

. Determinatiorof Fiberlengthandwidth
. Determinatiorof numberof starchgrainsby Lycopodiumsporemethod

5
6
7.
8
9.
1

Determinatiorof Ash value

. Determinatiorof Extractivevaluesof crudedrugs

Determinatiorof moisturecontentof crudedrugs

0. Determinaton of swellingindexandfoaming

Recommendedooks: (Latest Editions)

1.

2.

3.

W.C.Evans, Trease and Evans PharmacognosiediGon, W.B. Sounders & Co.,
London,2009.

Tyler, V.E., Brady, L.R. and Robbers, J.E., Pharmacognosy, 9th Edn., Lea and
Febiger,Philadelphia, 1988.

Text Book of Pharmacognoslyy T.E. Wallis

MohammadAli. PharmacognosgndPhytochemistryCBS Publishersk
Distribution, New Delhi.

Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (200i Edfion,
Nirali Prakashan, Newelhi.

Herbal drug industry by R.D. Choudhary (199&):-tn, Eastern Publisher, New
Delhi.

Essential®of Pharmacognosy)r.SH.Ansarilind edition, Birla publications New
Delhi, 2007

PracticalPharmacognos\C.K. Kokate,Purohit,Gokhlae

Anatomyof Crude Drugsby M.A. lyengar
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BP501T.MEDICINAL CHEMISTRY i Il (Theory)
45 Hours

Scope: This subjectis designedto impart fundamentalknowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasizes on structure activity
relationshipsof drugs, importanceof physicochemicalpropertiesand metabolismof

drugs. The syllabus also emphasizes on chemical syntifasiportant drugs under each
class.

Objectives: Upon completion ofhe coursethe studentshall beableto
1. Understandhe chemistrpf drugs withrespect tdaheir pharmacologicahctivity

2. Understandthe drug metabolic pathways,adverseeffect and therapeuticvalue of
drugs

3. Know the StructuralActivity Relationshipof different clasf drugs
4. Studythechemical synthesigf selected drugs

CourseContent: |

Study of the development of the following classesof drugs, Classification,

mechanism of action, uses of drugs mentioned irthe course, Structure activity

relationship of selective class of drugs as specified in the course and synthesis
drugs superscripted (*)

UNIT -1 10 Hours
Antihistaminic agents: Histamine, receptors and their distribution in the
humanbody
H i antagonists: Diphenhydramine hydrochloride*, Dimenhydrinate,

Doxylamines cuccinate,Clemastine fumarateDiphenylphyraline hydrochloride,
Tripelenamine hydrochloride, Chlorcyclizine hydrochloride, Meclizine
hydrochloride,Buclizine hydrochloride, Chlorpheniramine maleate, Triprolidine
hydrochloride*, Phenidamine tartarate, Promethazine hydrochloride*,
Trimeprazine tartrate, Cyproheptadine hydrochloride, Azatidine maleate,
Astemizole, Loratadineetirizine,Levocetrazine&Cromolyn sodium

H.-antagonists:Cimetidine*, Famotidine Ranitidin.
Gastric Proton pump inhibitors: Omeprazole, Lansoprazole,Rabeprazole,

Pantoprazole

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

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

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

UNIT 7 1l 10 Hours
Anti-anginal:

Vasodilators: Amyl nitrite, Nitroglycerin*, Pentaerythritol tetranitratisposorbide
dinitrite*, Dipyridamole.

Calcium channel blockers: Verapamil, Bepridil hydrochloride, Diltiazem
hydrochloride, NifedipineAmlodipine, FelodipineNicardipine,Nimodipine.
Diuretics:

Carbonic  anhydrase inhibitors: Acetazolamide*,  Methazolamide,
Dichlorphenamide.

Thiazides:  Chlorthiazide*, Hydrochlorothiazide, = Hydroflumethiazide,
Cyclothiazide,

Loop diuretics:Furosemide*BumetanideEthacrynicacid.
PotassiunsparingDiuretics: SpironolactoneT riamtereneAmiloride.
OsmoticDiuretics: Mannitol

Anti -hypertensive Agents Timolol, Captopril, Lisinopril, Enalapril, Benazepri
hydrochloride, Quinapril hydrochloride, Methyldopate hydrochloride,* Clonid

hydrochloride, Guanethidine monosulphate, Guanabenz acetate, Sodium
nitroprussidepPiazoxide Minoxidil, ReserpineHydralazinehydrochloride.

UNIT - I 10 Hours

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

Anti -hyperlipidemic agents Clofibrate, Lovastatin, Cholesteramine and
Cholestipol

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

Drugs used in Congestive Heart Failure: Digoxin, Digitoxin, Nesiritide,
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BosentanTezosentan.
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UNIT - IV 08 Hours

Drugs acting on Endocrine system
NomenclatureStereochemistrgndmetabolism okteroids

Sex hormones TestosteroneNandralone,ProgestronesQestriol, Oestradiol,
OestrionePDiethyl stilbestrol.

Drugs for erectile dysfunction: Sildenafil, Tadalafil.

Oral contraceptives:Mifepristone,Norgestril,Levonorgestrol

Corticosteroids: Cortisone, Hydrocortisone, Prednisolone, Betamethasone,

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

UNIT 7 V 07 Hours

Antidiabetic agents:

Insulinandits preparations

Sulfonyl ureasTolbutamide*, Chlorpropamide, Glipizide, Glimepiride.
BiguanidesMetformin.

Thiazolidinediones: Pioglitazone, Rosiglitazone.
Meglitinides:RepaglinideNateglinide.

Glucosidasénhibitors: AcraboseVoglibose.

Local Anesthetics:SAR of Local anesthetics

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

Amino Benzoicacid derivatives: Benzocaine* Butamben Procaine*,Butacaine,
PropoxycaineTetracaine, Benoxinate.

Lidocaine/Anilide derivatives. Lignocaine MepivacainePrilocaine Etidocaine.

Miscellaneous Phenacaind)iperodon Dibucaine.*

Recommendedooks(Latest Editions)

1. WilsonandGi s w dOrgdnicmedicinalandPharmaceuticalhemistry.
2.F o y Bringplesof Medicinal Chemistry.

3.B u r gMeditiralChemistry,Vol | to IV.

4. Introductionto principlesof drugdesign SmithandWilliams.

5.Re mi n gPhasnmcesaticabciences.

6.Mar t i rextraphamasopoeia.

7. OrganicChemistryby I.L. Finar,Vol. II.
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8. The OrganicChemistryof Drug Synthesidy Lednicer, Vol.1to 5.
9. IndianPharmacopoeia.

10. Textbookof practicalorganicchemistry A.l.Vogel.
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BP 502T. FORMULATIVEPHARMACY (Theory)
45 Hours

Scope Course enablesthe studentto understandand appreciatethe influence of
pharmaceutical additives and various pharmaceutical dosage forms on the performance of
thedrugproduct.

Objectives: Uponcompletionof thecoursethe student shalbeable to

1. Know the variouspharmaceuticatlosageformsandtheir manufacturing
techniques.

2. Know variousconsiderationgn developmenof pharmaceuticalosage forms

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

Coursecontent:
3 hours/ week
UNIT -I 07 Hours

Preformulation Studies: Introductionto preformulation,goalsand objectives,study of
physicochemicatharacteristics of drugubstances.

a. Physical properties: Physicalform (crystal & amorphous)patrticle size, shape flow
propertiessolubility profile (pKa, pH, partition coefficient)polymorphism

b. ChemicalProperties:Hydrolysis,oxidation,reduction racemisationpolymerization
BCSclassification ofdrugs

Application of preformulationconsideration#n the developmenbf solid, liquid oral and
parenteratiosagdormsandits impact on stabilitypf dosagdorms.

UNIT -1 10 Hours
Tablets:

a. Introduction, ideal characteristics of tablets, classification of tablets. Excipients,
Formulation of tablets, granulation methods, compressmhprocessing problems.
Equipmentsand tablet tooling.

b. Tablet coating: Types of coating, coating materials, formulation of coating
compositionmethodsf coating,equipmentmployedanddefectsn coating.

c.  Qualitycontroltests:In processand finishedoroducttests

Liquid orals: Formulation and manufacturing consideration of solutions, suspensions
and emulsions; Filling and packaging; evaluation of liquid orals official in
pharmacopoeia
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UNIT -l 08 Hours

Capsules:

a. Hard gelatin capsulesintroduction, Extraction of gelatin and production of hard
gelatin capsule shells. size of capsules, Filling, finishing and special techniques of
formulation of hard gelatirtapsules.In process and final product qiiglcontrol
testsfor capsules.

b. Soft gelatin capsules: Nature of shell and capsule content, size of
capsules,importance of base adsorption and minimum/gram factors, production, in
processand final product quality control tests. Packistprage andtability testing
of soft gelatin capsules

Pellets: Introduction, formulation requirements pelletization process,equipmentsfor
manufacturef pellets

UNIT -1V 10 Hours
Parenteral Products:

a. Definition, types,advantageandlimitations. Preformulatiorfactorsandessential
requirementsyehicles, additives, importanoé isotonicity

b. Productionprocedureproductionfacilities andcontrols.

c. Formulationof injections,sterile powders,emulsions suspensiondarge volume
parenteralsnd lyophilizedoroducts, Sterilization.

d. Containersand closuresselection filling andsealingof ampoulesyials andinfusion
fluids. Qualitycontrol tests.

Ophthalmic Preparations: Introduction, formulation considerations; formulation of eye
drops, eye ointments and eye lotions; methodsof preparation;labeling, containers;
evaluationof ophthalmicpreparations

UNIT -V 10 Hours

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

Pharmaceutical Aerosols:Definition, propellants, containers, valves, types of aerosol
systems;formulation and manufactureof aerosols;Evaluation of aerosols; Quality
controland stabilitystudies.

Packaging Materials Séence: Materials used for packaging of pharmaceutical products,
factors influencing choice of containers, legal and official requirements for containers,
stability aspects of packagingaterials, qualitgontrol tests.
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BP 506 P. FORMULATIVEPHARMACY (Practical)
4 Hours/week

Preformulatiorstudyfor preparedyranules
Preparatiorand evaluatiof Paracetamdiablets
Preparatiorandevaluationof Aspirin tablets
Coatingof tablets
Preparatiorandevaluationof Tetracyclinecapsules
Preparatiorof CalciumGluconatenjection
Preparatiorof AscorbicAcid injection
Preparatiorof Paracetamadbyrup

© © N o gk~ wDdPR

Preparatiorof Eye drops

10. Preparatiorof Pelletsby extrusionspheronizationechnique
11. Preparatiorof Creamgcold/ vanishingcream)

12. Evaluationof Glasscontainers

Recommendedooks: (Latest Editions)

1. Pharmaceuticalosagdorms- Tabletsyolumel -3 by H.A. Liberman, LeorLachman
&J.B.Schwartz

2. Pharmaceuticallosageform - Parenteramedicationvol- 1&2 by Liberman&
Lachman

3. Pharmaceuticalosage forndispersesystemVOL-1 by Liberman &Lachman
4. ModernPharmaceutics b@ilbert S.Banker &C.T. Rhodes3rd Edition

5. Remington:The ScienceandPracticeof Pharmacy20th edition Pharmaceutical
SciencgRPS)

6. TheoryandPracticeof IndustrialPharmacyy Liberman& Lachman

7. PharmaceutiecsThe scienceof dosageform designby M.E.Aulton, Churchill
livingstone, Latest edition

8. Introductionto PharmaceuticaDosageFormsby H. C.Ansel, Lea &Febiger,
Philadelphia, Bedition,2005

9. Drug stability - Principlesand practiceby Cartensen& C.J. Rhodes,3rd Edition,
Marcel Dekker Series, Vol 107.
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BP503.T.PHARMACOLOGY -l (Theory)
45 Hours

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

Objectives: Upon completiorof this coursethe studentshould beableto

1. Understandhe mechanisnof drugactionandits relevancen thetreatment of
different diseases

2. Demonstratésolation ofdifferentorgans/tissues from the laboratory aniniais
simulatedexperiments

3. Demonstratehevariousreceptoractionsusingisolatedtissuepreparation

4. Appreciatecorrelationof pharmacologyvith relatedmedicalsciences

CourseContent:

UNIT -1 10hours
1. Pharmacologyof drugs acting on cardio vascular system

a.Introductionto hemodynamic andlectrophysiologwf heart.

b. Drugsusedin congestiveheart failure

c. Anti-hypertensivalrugs.

d. Anti-anginaldrugs.

e.Anti-arrhythmicdrugs.

f. Anti-hyperlipidemicdrugs.

UNIT -1l 10hours
1. Pharmacologyof drugs acting on cardio vascular system

a.Drugusedin thetherapyof shock.

b. Hematinicscoagulantandanticoagulants.

c. Fibrinolyticsandanti-plateletdrugs

d. Plasmavolumeexpanders
2. Pharmacologyof drugs acting on urinary system

a.Diuretics

b. Anti-diuretics.

UNIT -l 10hours
3. Autocoidsand related drugs

a. Introductionto autacoidsandclassification

b. Histamine 5-HT andtheir antagonists.

c. ProstaglandinsThromboxaneandLeukotrienes.

d. Angiotensin, BradykinirandSubstanc®.

e.Non-steroidalantrinflammatoryagents

f. Anti-goutdrugs

g. Antirheumaticdrugs
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UNIT -IV 08hours
5. Pharmacologyof drugs acting on endocrinesystem
a.Basicconceptsn endocringpharmacology.
b. Anterior Pituitaryhormonesanaloguesnd theiinhibitors.
c. Thyroid hormonesanaloguesindtheir inhibitors.
d. Hormones regulating plasma calcium levRhrathormone, Calcitonin and
Vitamin-D.
d. Insulin,Oral Hypoglycemicagentsandglucagon.
e.ACTH andcorticosteroids.

UNIT -V O07hours
5. Pharmacologyof drugs acting on endocrinesystem
a.Androgens and\nabolicsteroids.
b. Estrogensprogesteronandoral contraceptives.
c. Drugsactingonthe uterus.
6. Bioassay
a. Principlesandapplicationsof bioassay.
b.Typesof bioassay
c. Bioassay of insulimpxytocin, vasopressin, ACTHibocurarine,digitalis, histamine
and5-HT
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BP 507P. PHARMACOLOGY -Il (Practical)
4Hrs/Week

Introductionto in-vitro pharmacologwyndphysiologicalsalt solutions.

Effectof drugs onsolated frogheart.

Effectof drugson blood pressureandheartrateof dog.

Studyof diuretic activityof drugsusingrats/mice.

DRC of acetylcholineusingfrog rectusabdominis muscle.

Effectof physostigmine andtropineon DRC of acetylcholineusingfrog rectus

abdominignuscleand rat ileum respectively.

7. Bioassayof histamineusing guinegig ileum bymatchingmethod.

8. Bioassayof oxytocin usingat uterinehornby interpolation method.

9. Bioassayof serotoninusingrat fundusstrip by threepoint bioassay.

10. Bioassayof acetylcholineusingrat ileum/colon byour point bioassay.

11. Determination of PAvalue of prazosin using rat anococcygeus muscle (by
Schildsplot method).

12. Determinatiorof PD, valueusingguineapig ileum.

13. Effectof spasmogenandspasmolyticsisingrabbitjejunum.

14. Anti-inflammatoryactivity of drugs using carrageenaimnducedpawedema
model.

15. Analgesicactivity of drugusingcentral and peripheral methods

oulrwNE

Note: All laboratory techniques and animal experiments areothstnated by simulated
experimentdy softwares and videos

Recommendedooks (LatestEditions)

1. RangH. P.,DaleM. M., RitterJ. M., FlowerR.J.,RangandD a | Bharmacology,
ChurchilLivingstone Elsevier

2. KatzungB. G.,MastersS.B., Trevor A.J.,Basic anctlinical pharmacologyTataMc
Graw-Hill.

3. GoodmarandGi | m & mePrarmacologicaBasisof Therapeutics

4. Marry AnneK. K., Lloyd YeeY., BrianK. A., RobbinL.C., JoseplG. B., WayneA.
K., Bradley R.W., Applied Therapeutics, The Clinical us®uaigs, The Point
Lippincott Williams & Wilkins.

5. Mycek M.J, Gelnet S.B and Perp-er M. M.
Pharmacology.

6. K.D.Tripathi.Essentials oMedicalPharmacology, JAYPEEBrothersMedical
PublisherqP) Ltd, New Delhi.

7. SharmeH. L., SharmaK. K., Principlesof PharmacologyParasnedicalpublisher

8. ModernPharmacologyvith clinical Applications,by CharlesR.Craig&Robert.

9. GhoshMN. Fundamentalsf ExperimentaPharmacologyHilton & Company,
Kolkata.

10. Kulkarni SK. Handbookof experimentapharmacologyVallabh Prakashan.
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BP504T. PHARMACOGNOSY AND PHYTOCHEMISTRY Il (Theory)
45Hours
Scope: The main purposeof subjectis to impart the studentsthe knowledgeof how the
secondarymetabolitesare producedin the crude drugs, how to isolate and identify and
producethemindustrially. Also this subjectinvolvesthe studyof producingthe plantsand
phytochemicalghroughplant tissueculture, drug interactionsand basic principles of
traditionalsystem ofmedicine
Objectives: Uponcompletionof the coursethe studentshallbeable
1. to know the modernextractiontechniquesgcharacterizatiorandidentification of the
herbaldrugsandphytoconstituents
2. tounderstandhe preparatioranddevelopmenbf herbalformulation.
3. tounderstandhe herbaldruginteractions
4. to carryoutisolationandidentificationof phytoconstituents

Course Content:
UNIT -I 7 Hours
Metabolic pathwaysin higher plants and their determination
a) Brief studyof basicmetabolicpathwaysand formationof different secondarymetabolites
throughthesepathways Shikimic acid pathway AcetatepathwaysandAmino acid pathway.
b) Studyof utilization of radioactiveisotopesn the investigationof Biogeneticstudies.

UNIT -l 20 Hours
General introduction, composition, chemistry & chemical classes, general methods of

extraction& analysis piosourcestherapeuticisesandcommerciabpplicationsof following
secondarynetabolites:

Alkaloids: Vinca, Rauwolfia,BelladonnaOpium,

Phenylpropanoidsand Flavonoids: Lignans,Tea,Ruta

Steroids,Cardiac Glycosides& Triterpenoids: Liquorice,DioscoreaPDigitalis

Volatile oils: Mentha,Clove,CinnamonFennel,Coriander,

Tannins: CatechuPterocarpus

Resins:Benzoin,Guggul, GingerAsafoetidaMyrrh, Colophony
Glycosides:SennaAloes,Bitter Aimond

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

UNIT -1l 10 Hours
Industrialproduction,estimationand utilizationof the following phytoconstituents:
Forskolin,SennosideArtemisinin, Diosgenin,Digoxin, Atropine, PodophyllotoxinCaffeine,
Taxol, Vincristine and Vinblastine

UNIT IV 8 Hours
Basicsof Phytochemistry

Modernmethods of extraction, application of latest techniques like Spectroscopy,
chromatographgndelectrophoresis theisolation,purificationandidentificationof crude
drugs.
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ook w

BP 508P. PHARMACOGNOSY AND PHYTOCHEMISTRY Il (Practical)
4 Hours/Week

Morphology,histologyandpowdercharacteristicg extraction& detectiorof:
CinchonaCinnamonSenna, Clovekphedra, FennendCoriander
Exerciseinvolving isolation& detectiorof activeprinciples

a. Caffeine- fromteadust.

b. Diosgeninfrom Dioscorea

c. Atropinefrom Belladonna

d. Sennosidefrom Senna

Separatiorof sugardy Paperchromatography

TLC of herbalextract

Distillation of volatile oils anddetectionof phytoconstitutentby TLC
Analysis of crude drugs by chemical teg¢tsAsafoetida (ii) Benzoiriii)
Colophony(iv) Aloes(v) Myrrh

Recommendedooks: (Latest Editions)

1.
2.

3.

6.
7. A.N. Kalia, Textbookof IndustrialPharmacognosy;BS PublishersNew Delhi,

8.

9.

W.C.Evans, Trease and Evans Pharmacognosiyedi6on, W.B. Sounders & Co.,
London,2009.

MohammadAli. PharmacognosgndPhytochemistryCBS Publishersk
Distribution, New Delhi.

Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (200« E.cifion,
Nirali Prakashan, Newelhi.

Herbal drug industry by R.D. Choudhary (1996):tin, EasterfPublisher, New
Delhi.

Essential®of Pharmacognosy)r.SH.Ansarilind edition, Birla publicationsNew
Delhi, 2007

HerbalCosmeticdy H.Pande Asia Pacific Businesgpress)nc, New Delhi.

2005.
R EndressPlantcell Biotechnology SpringerVerlag, Berlin, 1994.
Pharmacognos§& Pharmacobiotechnologyame®obbers Marilyn KS, VE Tylor.

10. Theformulationandpreparatiorof cosmetic fragrancesndflavours.
11.R e mi n gPhanmacesticaciences.

12. Text Book ofBiotechnologyby Vyasand Dixit.

13. Text Book ofBiotechnologyby R.C.Dubey.
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BP 505T. PHARMACEUTICAL JURISPRUDENCE (Theory)

45 Hours

Scope:This courses designedo impartbasicknowledgeon severaimportant
legislationsrelated to therofessiorof pharmacyn India.

Objectives Upon completiorof the course, thestudent shalbeableto understand:

1. ThePharmaceuticdegislationsandtheirimplicationsin the developmenand
marketing

2. Various Indiampharmaceuticaictsand Laws

3. Theregulatoryauthoritiesandagenciegoverningthe manufacturendsaleof
pharmaceuticals

4. Thecodeof ethicsduringthe pharmaceuticgiractice

CourseContent:

UNIT - 10 Hours

Drugs and CosmeticsAct, 1940and its rules 1945:

ObjectivesDefinitions, Legaldefinitionsof scheduleso theactandrules

Import of drugs- Classes of drugs ambsmeticgrohibited from importjmport under
licenseor permit. Offences angenalties

Manufactureof drugs— Prohibition ofmanufactureindsale ofcertaindrugs,

Conditionsfor grant of license and conditions of license for manufactureof drugs,
Manufacture of drugs for test, examination and analysis, manufacture of new drug
licenseand repackingjcense.

UNIT -1I 10 Hours

Drugs and CosmeticsAct, 1940and its rules 1945.
Detailedstudyof Schedule GH, M, N, P,T,U,V, X, Y, PartXll B, SchF & DMR (OA)
Saleof Drugs— WholesaleRetail saleandRestrictedicense Offencesand penalties

Labeling & Packingof drugs Generallabeling requirementsand specimenlabels for
drugsand cosmeticd,ist of permittedcolors.Offencesandpenalties.

Administration of the act and rules Drugs Technical Advisory Board, Central drug
Laboratory, Drugs Consultative Committee, Government drug analysts, Licensing
authoritiescontrollingauthorities, Drug$nspectors

UNIT -1 10 Hours

1 Pharmacy Act i 1948 Objectives,Definitions, PharmacyCouncil of India; its
constitution and functions, EducationRegulations,State and Joint state pharmacy
councils;its constitutionand functions, Registrationof PharmacistsQOffencesand
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Penalties

1 Medicinal and Toilet Preparation Act 11955 Objectives,Definitions, Licensing,
Manufacture In bond and Outside bond, Export of alcoholic preparations,
Manufacture of Ayurvedic, Homeopathic, Patent & Proprietary Preparations.
OffencesandPenalties.

1 Narcotic Drugs and Psychotropic substances Aef985 and Rules Objectives,
Definitions, Authorities and Officers, Constitution and Functions of narcotic &
Psychotropic Consultative Committee, National Fund for Controlling the Drug
Abuse, Prohibition, Control and Regulation, opium poppy cultivation and produc
of poppystraw, manufacture, sale and exporopium, Offences anBenalties

UNIT -IV 08 Hours

1 Study of Salient Features of Drugs and magic remedies Act and its rules:
Objectives, Definitions, Prohibition of certain advertisements, Classes of Exen
advertisementffencesand Penalties

1 Prevention of Cruelty to animals Act1960: Objectives, Definitions, Institutional
Animal Ethics Committee Breeding and Stocking of Animals, Performanceof
Experiments, Transfer and acquisition of animals for experiment, Records, Pov
suspenar revokeregistration, Offences ariRenalties

1 National Pharmaceutical Pricing Authority: Drugs Price Control OradgDPCO}
2013. Objectives, Definitions, Sale prices of bulk drugs, Retail price of formulati
Retail price and ceiling price of scheduled formulations, National List of Esse
Medicines(NLEM)

UNIT -V 07 Hours

1 Pharmaceutical Legislationsi A brief review, Introduction, Study of drugs enquir
committee, Health survey and developmentcommittee, Hathi committee and
Mudaliarcommittee

1 Code of Pharmaceutical ethicD efinition, Pharmacist in relation to his job, trad
medicalprofession and his profeesn , Phaoathaci st ‘' s

1 Medical Termination of pregnancyact

1 Right to information Act
Introduction to Intellectual Property Rights (IPR)

Recommendedooks: (Latest Edition)
1. ForensicPharmacyy B. Suresh
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2. Textbook of Forensic Pharmaby B.M. Mithal

3. Hand bookof druglaw-by M.L. Mehra

4. A text book ofForensicPharmacypy N.K. Jain

5. DrugsandCosmeticsAct/Rulesby Govt. of India publications.

6. MedicinalandToilet preparationact 1955y Govt. of India publications.

7. Narcoticdrugsandpsychotropicsubstanceactby Govt. of India publications
8. DrugsandMagic Remediesctby Govt. of India publication

9.BareActs ofthe saidlaws publishedy GovernmentReferencéooks (Theory)
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BP601T.MEDICINAL CHEMISTRY 1 Il (Theory)
45 Hours

Scope This subjectis designedto impart fundamentalknowledge on the structure,
chemistry and therapeutic value of drugs. The subject emphasis on modern techniques of
rational drug design like quantitative structure activity relationship (QSAR), Prodrug
concept, combinatorial chemistry and Computer aided drug design (CADB)subject

also emphasizes on the chemistry, mechanism of action, metabolism, adverse effects,
Structure Activity Relationships(SAR), therapeuticusesand synthesisof important

drugs.

Objectives: Upon completion othe coursetudent shalbeableto

1. Understandheimportanceof drugdesignanddifferent techniquesf drug
design.

2. Understandhe chemistrpf drugswith respecto their biological activity.
3. Know themetabolism, adverseffects and therapeuti@lue ofdrugs.
4. Know theimportanceof SAR of drugs.
CourseContent:
Study of the development of the following classes of drugs, Classification, mechanism

action, uses of drugs mentioned in the course, Structure activity relationship of selectiv
classof drugs asspecifiedin the courseand synthesisof drugs superscripted by (*)

UNIT 7 | 10 Hours

Antibiotics

Historical background, Nomenclature,Stereochemistry,Structure activity
relationship,Chemical degradationclassificationand important productsof
thefollowing classes.

b-Lactam antibiotics: Peni ci | I i n, <Clagamasé mhsbgoosy i n s,
Monobactams

Aminoglycosides:StreptomycinNeomycin,Kanamycin
Tetracyclines:  Tetracycline,Oxytetracycline, Chlortetracycline,
Minocycline,Doxycycline
UNIT 7 1l 10Hours

Antibiotics

Historical background, Nomenclature,Stereochemistry,Structure activity
relationship,Chemical degradationclassificationand important productsof
thefollowing classes.
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Macrolide: ErythromycinClarithromycin,Azithromycin.
Miscellaneous:Chloramphenicol*Clindamycin.

Prodrugs: Basicconceptsandapplicationof prodrugsdesign.

Antimalarials: Etiologyof malaria.

Quinolines: SAR, Quinine sulphate, Chloroquine*, Amodiaquine,
PrimaquinegphosphateRPamaquine*Quinacrinehydrochloride Mefloquine.

Biguanidesand dihydro triazines: CycloguanilpamoateProguanil.
Miscellaneous:PyrimethamineArtesunete Artemether Atovoquone.

UNIT 7 I 10 Hours

Anti -tubercular Agents

Synthetic anti tubercular agents:Isoniozid*, Ethionamide Ethambutol,
PyrazinamideParaamino salicylicacid.*

Anti  tubercular antibiotics: Rifampicin, Rifabutin, Cycloserine
StreptomycineCapreomycin sulphate.
Urinary tract anti-infective agents

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

Miscellaneous:Furazolidine Nitrofurantoin*, Methanamine.

Antiviral agents:

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

UNIT 1 IV 08 Hours

Antifungal agents:
Antifungal antibiotics: AmphotericinB, Nystatin,Natamycin,Griseofulvin.

Synthetic Antifungal agents: Clotrimazole, Econazole, Butoconazole,
Oxiconazole Tioconozole, Miconazole*, Ketoconazole, Terconazole,
ItraconazoleFluconazole, Naftifindiydrochloride,Tolnaftate*.

Anti -protozoal Agents: Metronidazole* Tinidazole,Ornidazole Diloxanide,
lodoquinol,PentamidindsethionateAtovaquoneEflornithine.

Anthelmintics: Diethylcarbamazineitrate*, ThiabendazoleMebendazole*,
AlbendazoleNiclosamide Oxamniquine, Praziquantdiermectin.
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Sulphonamidesand Sulfones

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

Folate reductaseinhibitors: Trimethoprim*, Cotrimoxazole.
Sulfones:Dapsone*.

UNIT 7 V 07 Hours
Introduction to Drug Design

Variousapproachessedin drugdesign.

Physicochemical parameters used in quantitative structure activity
relationship (QSAR) such as partition coefficient, Ha mme ¢léctsonic
parameterTafts sterigparameteandHansch analysis.

Pharmacophormodelinganddockingtechniques.

Combinatorial Chemistry: Conceptandapplicationsof combinatorial
chemistry:solid phase and solution phasmthesis.
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BP607P.MEDICINAL CHEMISTRY - IIl (Practical)

I Preparation of drugs and intermediates

1 Sulphanilamide

2  7-Hydroxy, 4-methylcoumarin

3  Chlorobutanol
4  Triphenylimidazole
5 Tolbutamide

6 Hexamine

Il Assayof drugs

1 Isonicotinicacidhydrazide
2  Chloroquine

3  Metronidazole

4  Dapsone

5 Chlorpheniraminenaleate

6  Benzylpenicillin

4 Hours / week

Il Preparatiorof medicinallyimportantcompounds ointermediate®y Microwave

irradiationtechnique

IV Drawingstructuresandreactionsusingchemdraw®

Vv  Determination of physicochemical properties such as logP, clogPMdRcular
weight, Hydrogen bond donors and acceptors for class of drugs course ¢
usingdrugdesign software Drulikeliness screeninf.ipinskies RO5)

Recommendedooks(Latest Editions)

WilsonandGi s w dOrgdnicmmedicinalandPharmaceuticaChemistry.

F o y Prin@gplesof Medicinal Chemistry.
B u r gMediciralChemistry Vol Ito IV.

Introductionto principlesof drugdesign SmithandWilliams.

Re mi n gPhasnmacesticebciences.
Ma r t i rextraphamasopoeia.
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7. OrganicChemistryby I.L. Finar,Vol. Il.

8. TheOrganicChemistryof Drug Synthesis by.ednicer, Vol. 15.
9. IndianPharmacopoeia.

10. Textbookof practicalorganicchemistry A.l.Vogel.
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BP602T. PHARMACOLOGY -lll (Theory)
45 Hours

Scope:This subject is intended to impart the fundamental knowledge on various aspects
(classification, mechanism of action, therapeutic effects, clinisak, side effects and
contraindications) of drugs acting on respiratory and gastrointestinal system, infectious
diseases,immuncpharmacology and in addition,emphasison the principles of
toxicologyandchronopharmacology.

Objectives: Uponcompletionof this coursehe studentshould beable to:

1. understandhe mechanism oflrugaction andts relevancen thetreatment of
differentinfectious diseases

2. comprehendheprinciples oftoxicologyandtreatmenbf variouspoisoningsand

3. appreciateorrelationof pharmacologyvith relatedmedicalsciences.

CourseContent:

UNIT - 10hours
1. Pharmacologyof drugs acting on Respiratory system

a. Anti -asthmatiadrugs
Drugsusedin themanagement c€OPD
Expectorantsndantitussives
Nasaldecongestants
Respiratorystimulants

® oo oT

2. Pharmacologyof drugs acting on the Gastrointestinal Tract
a.Antiulceragents.
b. Drugsfor constipatioranddiarrhoea.
c. Appetitestimulantsandsuppressants.
d. Digestantandcarminatives.
e.Emeticsandantremetics.

UNIT -1l 10hours
3. Chemotherapy
a.Generalprinciplesof chemotherapy.

b. Sulfonamidesindcotrimoxazole.

c.Antibiotics- Penicillins,cephalosporing;hloramphenicolmacrolides,
quinolonesandfluoroquinolins tetracycline andaminoglycosides

UNIT -1l 10hours
3. Chemotherapy
a.Antitubercularagents

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

f. Antimalarialdrugs
g. Antiamoebicagents

UNIT -1V 08hours

3. Chemotherapy
l. Urinarytractinfectionsandsexuallytransmitteddiseases.
m. Chemotherappf malignancy.

4. Immunopharmacology

a. Immunostimulants
b. Immunosuppressant
Proteindrugs,monoclonakntibodiestargetdrugsto antigen biosimilars

UNIT -V O07hours
5. Principles of toxicology

a. Definition andbasicknowledgeof acute subacuteandchronictoxicity.

b. Definition andbasicknowledgeof genotoxicity,carcinogenicityteratogenicity
and mutagenicity

c. Generabprinciplesof treatmenf poisoning

d. Clinical symptoms and management of barbiturates, morphine,
organophosphosphoraempoundandlead,mercuryandarsenigpoisoning.

6. Chronopharmacology

a. Definition of rhythm and cycles.
b. Biological clock andtheir significanceleadingto chronotherapy.
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BP 608P. PHARMACOLOGY -lll (Practical)
4Hrs/Week

1. Dosecalculationin pharmacologicaéxperiments

Antiallergic activity by mast cell stabilization assay

Studyof antiulcer activityof adrugusingpylorus ligand SHAY) rat model and

NSAIDS induced ulcemodel.

Studyof effect ofdrugson gastrointestinahotility

Effect of agonistandantagonist®n guineapigileum

Estimationof serum biochemical parametersusmgsemt autoanalyser

Effect of salinepurgativeon frog intestine

Insulin hypoglycemiceffect inrabbit

Testfor pyrogeng rabbitmethod)

10 Determinatiorof acute oratoxicity (LD50) of adrugfrom a givendata

11. Determinatiorof acuteskin irritation / corrosionof atestsubstance

12. Determinatiorof acuteeyeirritation / corrosionof atestsubstance

13. Calculationof pharmacokinetiparameterfrom agivendata

14. Biostatisticamethodsn experimentapharmacologyé t u d &easttANGVA)

15. Biostatistics methods in experimental pharmacology (Chi square test, Wilcoxon
SignedRank test)

w N

© N A

*Experimentsare demonstratedby simulatedexperiments/videos

Recommendedooks (LatestEditions)

1. RangH. P.,DaleM. M., RitterJ. M., FlowerR. J.,RangandD a | Bharsacology,
ChurchilLivingstone Elsevier

2. KatzungB. G., MastersS. B., Trevor A.J.,Basic anctlinical pharmacologyTataMc
Graw-Hill

3. GoodmarandGi | mdmePrarmacologicaBasisof Therapeutics

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

5. Mycek MJ,Gel net S. B and Perper M. M. Lippi
Pharmacology

6. K.D.Tripathi. Essentials oMedicalPharmacology, JAYPEEBrothersMedical
PublisherqP) Ltd, New Delhi.

7. SharmaH. L., SharmaK. K., Principlesof PharmacologyParasmedical publisher
ModernPharmacologyvith clinical Applicationspy Charles R.Craig&Rrobert,

8. GhoshMN. Fundamental®f ExperimentalPharmacologyHilton & Company,

Kolkata,
Kulkarni SK. Handbook oexperimentapharmacology. VallabhPrakashan,

10. N.UdupaandP.D. Gupta,Conceptsn Chronopharmacology.

©
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BP603T.HERBADRUGIECHNOLOGYheory)

45 hours
Scope: This subject gives the student the knowledgéaxdic understanding of herbal drug
industry, the quality of raw material, guidelines for quality of herbal drugs, herbal cosmetics,
natural sweeteners, nutraceutical etc. The subject also emphasizes on Good Manufacturing
PracticeGMP), patentingaindregulatoryissuesof herbal drugs

Objectives: Uponcompletionof this coursethe studentshouldbe ableto:
1. understandaw material as sourceof herbaldrugs from cultivation to herbal drug
product
2. knowtheWHO andICH guidelinedor evaluatiorof herbaldrugs
3. knowtheherbalcosmeticsnaturalsweetenersjutraceuticals
4. appreciatgpatentingof herbaldrugs,GMP .

Coursecontent:
UNIT -I 6 Hours
Herbs asraw materials
Definition of herb,herbalmedicine herbalmedicinalproduct,herbaldrugpreparation
Source oHerbs
Selection, identification and authentication of herbal materials
Processingf herbal rawmaterial

Biodynamic Agriculture
Goodagriculturalpracticesn cultivationof medicinalplantsincludingOrganicfarming.
PestandPestmanagemenh medicinalplants: Biopesticides/Bioinsecticides.

UNIT -lI 05 Hours
a) Basicprinciplesinvolvedin Ayurveda,Siddha,UnaniandHomeopathy

b) Preparatiorandstandardizationof Ayurvedicformulationsviz AristasandAsawas,
Ghutika,Churnal-ehya and Bhasma.

UNIT -1l 7 Hours
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
bowelsyndrome and variousastrointestinal diseases.

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

Herbal-Drug and Herb-Food Interactions: General introduction to interaction and
classification. Study of following drugs and their possibleside effects and interactions:
Hypercium,kavakava, GinkobilobaGinseng, GarlicPepper &Ephedra.

UNIT -1V 10 Hours
Herbal Cosmetics
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Sources and description of rawmaterials of herbal origin used via, fixed oils, waxes, gums
colours, perfumes, protective agents, bleaching agents, antioxidants in products such as skin
care,hair careand oral hygiene products.

Herbal excipients:
Herbal Excipients— Significanceof substancesof naturalorigin as excipients— colorants,
sweetenerdyinders diluents,viscositybuilders,disintegrants, flavor& perfumes.

Herbal formulations :
Conventionaherbalformulationslike syrups,mixturesandtabletsand Novel dosageforms
like phytosomes

UNIT -V 10 Hours
Evaluation of Drugs WHO & ICH guidelinesfor theassessmemtf herbaldrugs
Stability testingof herbal drugs.

Patenting and Regulatory requirements of natural products:

a) Definition of the terms:Patent,IPR, Farmersright, B r e e dight, Biaprospectingand
Biopiracy

b) Patentingaspect®of TraditionalKnowledgeandNaturalProducts Casestudyof Curcuma
& Neem.

Regulatory Issues- Regulationsin India (ASU DTAB, ASU DCC), Regulationof
manufactureof ASU drugs- ScheduleZ of Drugs& CosmeticsAct for ASU drugs.

UNIT -VI 07 Hours
Generallntroduction to Herbal Industry

Herbaldrugsindustry:Presenscopeandfuture prospects.

A brief accountof plantbasedndustriesandinstitutionsinvolved in work on medicinaland
aromaticplantsin India.

ScheduleT i Good Manufacturing Practice of Indian systemsof medicine
Component®f GMP (Schedule- T) andits objectives
Infrastructuralrequirementsworking space,storagearea,machineryand equipments,
standardperatingprocedures, healtind hygienedocumentatiomndrecords.
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BP 609P. HERBAL DRUG TECHNOLOGY (Practical)
4 hours/ week

To performpreliminaryphytochemicabkcreeningf crudedrugs.
Determinatiorof Ash value

Determinatiorof moisturecontentof crudedrugs
Determinatiorof Extractivevaluesof crudedrugs
Determinatiorof the alcohokontentof Asava andArista
Preparatiorof herbal cosmetics
Preparatiorandstandardizatiof herbalformulation
Determinatiorof swellingindex and foaminghdex

Monographanalysisof herbaldrugsfrom recentPharmacopoeias

10. Analysisof fixed oils

Recommendedooks: (Latest Editions)

o gk w N PE

Textbookof Pharmacognodyy Trease& Evans.

Textbook ofPharmacognodlyy Tyler, Brady& Robber.

Pharmacognosyy Kokate, Purohiand Gokhale

Essentiabf Pharmacognodyy Dr.S.H.Ansari

Pharmacognos§ Phytochemistrypy V.D.Rangari
Pharmacopoeastandardsfor Ayurvedic Formulation (Council of Researchin
IndianMedicine& Homeopathy)

Mukherjee,P.W. Quality Controlof Herbal Drugs:An Approachto Evaluationof

BotanicalsBusiness HorizonRBublishers, NewviDelhi, India, 2002.
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BP 604T. BIOPHARMACEUTICS AND PHARMACO KINETICS (Theory)
45 Hours

ScopeThis subjectis designedto impart knowledge and skills necessaryfor dose
calculations, dose adjustmentsand to apply Biopharmaceuticstheoriesin practical
problem solving. Basic theoretical discussions of the principiddopharmaceutics and
pharmacokinetics afgrovidedto help thes t u d ® clarifg the concepts.

Objectives: Upon completion othe coursestudent shalbeableto:

1. Understandhebasicconceptsn biopharmaceuticandpharmacokinetics.

2. Useplasmadataandderivethe pharmacokinetiparameterso describethe
procesof drugabsorption, distribution, metabolism and elimination.

3. Critically evaluate biopharmaceutstudiesnvolving drugproduct equivalency

4. Design and evaluatedosageregimensof the drugs using pharmacokineticand
biopharmaceutiparameters.

5. detect potential clinical pharmacokinetic problems and apply basic
pharmacokineti@rinciples to solve them

CourseContent:

UNIT -I 10Hours

Introduction to Biopharmaceutics

Absorption; Mechanismsof drug absorptionthrough GIT, factors influencing drug
absorption though GlTabsorption of drug from Non pesral extravascular routes,
Distribution of drugs Tissue permeability of drugs, binding of drugs, apparent, volun
drug distribution, protein binding of drugs,factorsaffecting proteindrug binding.
Kineticsof proteinbinding, Clinical significance oproteinbindingof drugs

UNIT - I 10 Hours

Drug Elimination renal excretion of drugs, factors affecting renal excretion of drt
renalclearanceNon renal routes alrugexcretionof drugs

Bioavailability and Bioequivalence: Objectives of bioavailability studies, absolute ai
relative bioavailability, measurement of bioavailability;vitro drug dissolution models,
in-vitro, in-vivo correlations,bioequivalencestudies,methodsto enhancethe
bioavailability.

UNIT - Il 10 Hours
Pharmacokinetics: Introduction to Pharmacokineticanodels, Compartment models,
Non compartmentmodels, physiological models, One compartmentopen model. a.
Intravenouslinjection (Bolus) b. Intravenousnfusion, extra vascularadministrations,
calculationsof Ka, Ke. From plasmand urinaryexcretiondata

UNIT - IV 08 Hours
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Multicompartmentmodels:Two compartmenbpenmodel.lV bolus
Multiple T DosageRegimens
a). Repititive Intravenougmjections— OneCompartmenOpenModel

b). Repititive Extravasculadosing— OneCompartmenOpenmodel

UNIT-V 07 Hours

Nonlinear Pharmacokinetics:a. Introductionp. Factors causinblon-linearity.
c. Michaelismentonmethodof estimatingparametersBiotransformatiorof drugs

Recommendedooks: (Latest Editions)

1.
2.
3.

4.

o O1

BiopharmaceuticandClinical Pharmacokineticby, Milo Gibaldi.
BiopharmaceuticandPharmacokineticdBy RobertF Notari

Applied biopharmaceutics and pharmacokinetics, Leon Shargel and Andrew
B.C.YU 4th edition,Prenticédall Inernationaledition.USA

Bio pharmaceutics and Pharmacokine#ic$reatise, By D. M. Brahmankar and
Sunil B.Jaiswa)Vallabh PrakashaRitampura, Delhi

. Pharmacokineticd8y Milo Glbaldi Donald, R.MercelDekker Inc.
. Hand Book of Clinical Pharmacokinetics, By Milo Gibaldi and Laurie Prescott by

ADIS Health Scienc®ress.

7. BiopharmaceuticBy Swarbrick
8.
9.
1

Clinical Pharmacokietics,ConceptsandApplications: ByMalcolm Rowlandand
ThomasN. Tozen, Lea anéfebrgerPhiladelphia,1995.

0. Dissolution,BioavailabilityandBioequivalenceBy AbdouH.M, Mack,

PublishingCompany,Pennsylvani089.

11. Biopharmaceutics and ClinicRharmacokineticé&n introduction 4th edition

Revised and expanded by Rebort F Notari Marcel Dekker Inn, New York and
Basel,1987.

12. Re mi n gPhasnmacesticabciencesBy Mack PublishingCompany,

Pennsylvnia
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BP 605T. PHARMACEUTICAL BIOTECHNOLOGY (Theory)
45Hours

Scope:
1 Biotechnologyhasa long promiseto revolutionizethe biological sciencesand
technology.
1 Scientific applicationof biotechnologyin the field of geneticengineering,
medicineand fermentation technologyakes the subject interesting.
1 Biotechnologyis leadingto new biological revolutionsin diagnosis,prevention
andcureof diseases, neand cheaper pharmaceutical dsug

1 Biotechnologyhasalreadyproducedtransgeniccropsand animalsandthe future
promisedot more.

1 Itis basicallyaresearckhasedsubject.
Objectives: Upon completiorof the subjectstudentshall beableto;

1. Understandingheimportanceof Immobilizedenzymesn Pharmaceutical
Industries

2. Geneticengineeringpplicationan relationto productionof pharmaceuticals

3. Importanceof Monoclonalantibodiesn Industries

4. Appreciatethe useof microorganismsn fermentatiortechnology

Unit | 10 Hours

a) Briefintroductionto Biotechnologywith referencdo Pharmaceuticebciences.
b) EnzymeBiotechnology Methodsof enzymemmobilizationandapplications.

c) BiosensorsWorkingandapplicationsof biosensorin Pharmaceuticdhdustries.
d) Briefintroductionto ProteinEngineering.

e) Use of microbesin industry. Productionof Enzymes Generalconsideration
Amylase,CatalasePeroxidasel.ipase, Proteas®enicillinase.

f)  Basicprinciplesof geneticengineering.
Unit I 10Hours

a) Studyof cloningvectors, restrictioendonucleases amNA ligase.
b) RecombinanDNA technology Application of geneticengineeringn medicine.
c) Applicationof r DNA technologyandgeneticengineeringn theproducts:
d) Interferonb) Vaccines hepatitis B ¢) Hormones Insulin.
e) Brief introductionto PCR
Typesof immunity- humoralimmunity, cellularimmunity

Unit 1l 10 Hours
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a) Structureof Immunoglobulins
b) StructureandFunctionof MHC
c) Hypersensitivityreactions)mmunestimulationand Immunesuppressions.

d) Generalmethodof the preparationof bacterialvaccines,toxoids, viral vaccine,
antitoxins,serumimmuneblood derivatives anatherproducts relative tanmunity.

e) Storage conditionandstability of official vaccines

f) Hybridomatechnology ProductionPurificationandApplications

Unit IV 08Hours
a) ImmunoblottingtechniquesELISA, Westernblotting, Southerrblotting.
b)  Geneticorganizatiorof EukaryotesandProkaryotes
c) Microbial geneticancludingtransformationfransductionconjugation plasmidsand
transposons.
d) Introductionto Microbial biotransformatiomndapplications.
e) Mutation.
Unit V 07 Hours
a. Typesof mutation/mutants
b) Fermentationrmethodsand generalrequirementsstudy of media, equipments,
sterilizationmethods, aeratioprocess, stirring.
c) Largescaleproductionfermenterdesignandits variouscontrols.
d) Studyof the productionof - penicillins, citric acid, Vitamin B12, Glutamic acid,

Griseofulvin,

Recommendedooks(Latest edition):

1. B.R

. Glick andJ.J.PasternakMolecularBiotechnology:Principlesand Applications

of RecombinantDNA: ASM Press Washington D.C.

A OWN

. J.M

. RA Goldshyet.al., : Kuby Immunology.
. J.W.Goding:MonoclonalAntibodies.
.WalkerandE.B. Gingold: MolecularBiology andBiotechnologyby Royal

Societyof Chemistry.
5. Zaborsky:ImmobilizedEnzymesCRC PressPegralandOhio.

6. S.B.

Primrose:Molecular Biotechnology(SecondEdition) Blackwell Scientific

Publication.
7. StanburyF., P., WhitakarA., andHall J., S., Principlesof fermentationtechnology,

2nd

edition, AdityabooksLtd., New Delhi
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BP606TPHARMACEUTICAL QUALITY ASSURANCE (Theory)
45 Hours

Scope: This course deals with the various aspectsof quality control and quality
assurance aspects pharmaceutical industries. It covers the important aspects like
cGMP,QC tests, documentation, qualdgrtifications andegulatoryaffairs.

Objectives: Upon completion ofhe coursestudent shalbeableto:
1 understandhe cGMP aspects1 a pharmaceuticahdustry
1 appreciateheimportanceof documentation

1 understandhe scopeof quality certifications applicabléo pharmaceutical
industries

1 understandhe responsibilities dQA & QC departments
Coursecontent:

UNIT 7 1 10Hours

Quality Assurance andQuality Managementconcepts:Definition andconcepwof Quality
control,Qualityassurancand GMP

Total Quality Management(TQM): Definition, elementsphilosophies

ICH Guidelines purpose,participants,processof harmonizationBrief overview of QSEM,
with special emphasis d@-seriesguidelines,JCH stabilitytestingguidelines

Quiality by design (QbD) Definition, overview, elements of QbD program, tools

ISO 9000 & 1ISO14000 Overview, Benefits, Elements, steps for registration

NABL accreditation : Principles angbrocedure

UNIT -1I 10Hours
Organization and personnel: Personnetesponsibilitiesiraining,hygieneandpersonalecords.
Premises: Design, construction and plant layout, maintenance,sanitation, environmental
control, utilities andmaintenancef sterileareascontrol of contamination.

Equipments and raw materials: Equipmentsselection,purchasespecificationsmaintenance,
purchasespecifications and maintenanaestoresfor raw materials.

UNIT 1 1 10 Hours
Quality Control: Quality control test for containersrubber closuresand secondarypacking
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materials.

Good Laboratory Practices: General Provisions, Organization and Personnel,Facilities,
Equipment, Testing Facilities Operation, Test and Control Articles, Protocol for Conduct
Nonclinical LaboratoryStudy, Recordand ReportsDisqualificationof TestingFacilities

UNIT T IV 08 Hours
Complaints: Complaintsand evaluationof complaints,Handlingof returngood,recallingand
wastedisposal.

Document maintenance in pharmaceutical industryBatch Formula Record, Master Formule
Record, SOP, Quality audit, Quality Review and Quality documentation, Reports and
documentsglistribution records.

UNIT T V 07 Hours
Calibration and Validation: Introduction, definition and general principles of calibratic
gualification and validation, importance and scope of validation, types of validation, valid
masterplan. Calibrationof pH meter, Qualification of UV-Visible spectrophotometeGeneral
principlesof Analytical methodvalidation.

Warehousing: Goodwarehousingpractice materialsnanagement

Recommendedooks: (Latest Edition)

1. Quality Assuranceésuide byorganizatiorof Pharmaceutical Produab$ India.

2. Good LaboratoryracticeRegulations2™ Edition, SandyWeinbergVol. 69.

3. Quality Assurance of Pharmaceuticalscompendium of Guide lines and Related
materialsvVol | WHO Publications.

A guide toTotal QualityManagementKushik Maitraand SedhaK Ghosh
HowtoPr act i c-ePPS&hda. s

ISO 9000andTotal QualityManagement Sadhankc Ghosh

The International Pharmacopoei&/ol |, Il, Ill, IV - General Methods of Analysis
and Quality specification for Pharmaceutical Substances, Excipients aadjdo
forms

GoodlaboratoryPractices- Marcel DeckkelSeries

ICH guidelines SO 9000and14000guidelines

No ok

©
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SEMESTER VII
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BP701T.INSTRUMENTAL METHODS OF ANALYSIS (Theory)
45 Hours

Scope:This subject deals with the application of instrumental methods in qualitative and
guantitative analysis of drugs. This subject is designedto impart a fundamental
knowledge on the principles and instrumentatdrspectroscopic and chromatographic
technique. This also emphasizeson theoreticaland practical knowledge on modern
analyticalinstruments that anesed fordrug testing.

Objectives: Uponcompletionof the coursethe studentshall beableto

1. Understandhe interactionof matterwith electromagneticadiationsandits
applicationan druganalysis

2. Understandhe chromatographiseparatiorand analysisf drugs.

3. Performquantitative& qualitativeanalysisof drugsusingvariousanalytical
instruments.

CourseContent:
UNIT 71 10 Hours

UV Visible spectroscopy

Electronictransitions,chromophoresauxochromesspectralshifts, solventeffect on
absorptiorspectraBeerandL a mb dawtDeriwationanddeviations.

Instrumentation Sourcesof radiation,wavelengthselectorssamplecells, detectors
Phototube, Photomultiplietube,Photo voltaic cellSilicon Photodiode.

Applications- Spectrophotometrititrations, Singlecomponentandmulti component
analysis

Fluorimetry

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

UNIT 7111 10 Hours

IR spectroscopy

Introduction, fundamentalmodesof vibrations in poly atomic molecules,sample
handling,factors affectingibrations

Instrumentation Sourcesof radiation,wavelengthselectorsdetectors- Golay cell,
Bolometer,ThermocoupleThermisterPyroelectricdetector anépplications

Flame Photometry-Principle,interferencesnstrumentatiorandapplications
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Atomic absorption spectroscopy Principle, interferencesjnstrumentationand
applications

Nepheloturbidometry- Principle,instrumentatiorandapplications
UNIT 111 10Hours

Introduction to chromatography

Adsorption and partition column chromatography-Methodology,advantages,
disadvantageandapplications.

Thin layer chromatography- Introduction,Principle, Methodology,Rf values,
advantagegjisadvantages arapplications.

Paper chromatography-Introduction, methodology, development techniques,
advantagegjisadvantages arapplications

Electrophoresis- Introduction, factorgaffecting electrophoretic mobility, Techniques

of paper.gel, capillaryelectrophoresisgpplications

UNIT TIV 08 Hours
Gas chromatography - Introduction, theory, instrumentation, derivatization,
temperaturggrogrammingadvantages, disadvantagesl applications

High performance liquid chromatography (HPLC)-Introduction, theory,
instrumentationadvantageand applications.

UNIT TV 07 Hours

lon exchange chromatography Introduction, classification, ion exchange resins,
properties,mechanismof ion exchangeprocess,factors affecting ion exchange,
methodologyandapplications

Gel chromatography- Introduction theory,instrumentatiorandapplications
Affinity chromatography- Introduction theory,instrumentatiorandapplications
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BP705P.INSTRUMENTAL METHODS OF ANALYSIS (Practical)
4 Hours/Week

Determinationof absorptionmaxima and effect of solvents on absorption
maximaof organic compounds

Estimation of dextroseby colorimetry

Estimation ofsulfanilamideby colorimetry

Simultaneougstimationof ibuprofen angaracetamol bV spectroscopy
Assayof paracetamaby UV- Spectrophotometry

Estimation of quinine sulfate Biuorimetry

Studyof quenchingf fluorescence

Determination osodiumby flame photometry

Determination opotassium bylame photometry

Determinatiorof chloridesandsulphates byephelo turbidometry
Separatiorof amino acidsy paper chromatography

Separatiorof sugardy thin layerchromatography

Separatiorof plant pigments bgolumn chromatography
Demonstratiorexperimenon HPLC

Demonstratiorexperimenbn GasChromatography

Recommendedooks (Latest Editions)

InstrumentaMethodsof ChemicalAnalysisby B.K Sharma

Organic spectroscofyy Y.R Sharma

Textbookof Pharmaceuticahnalysisby Kenneth A. Connors

V o g eTkxtbsokof Quantitative ChemicalAnalysisby A.l. Vogel
PracticalPharmaceuticaChemistryby A.H. Beckettand J.B Stenlake
OrganicChemistryby I. L. Finar

Organic spectroscopyy William Kemp

QuantitativeAnalysisof Drugsby D. C. Garrett

QuantitativeAnalysisof Drugsin Pharmaceuticaformulationsoy P. D. Sethi

10. Spectrophotometridentificationof OrganicCompound$y Silverstein
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BP 702T. INDUSTRIAL PHARMACY (Theory)
45 Hours

Scope:This courses designedo impartfundamentaknowledgeon pharmaceutical
productcommercialization from laboratotg market

Objectives: Upon completion othecourse, thastudentshall beableto:
1. Know theprocesf pilot plantand scaleip of pharmaceuticatlosage forms
2. Understandheprocess ofechnologytransfer fromab scale tacommerciabatch

3. Know different laws and actsthat regulatepharmaceuticaindustryin India and
us

Understandhe approvaprocessand regulatoryequirement$or drugproducts

CourseContent:

UNIT -I 10 Hours

Pilot plant scale up techniques: Generalconsiderations including significanceof
personnel requirements, space requirements,raw materials, Pilot plant scale up
considerations for solids, liquid oralsemi solids and relevant documentation, SUPAC
guidelines, Introduction to Platform technology

UNIT -1l 10 Hours

Technology development and transfer: WHO guidelinesfor Technology Transfer:
Terminologies, Technology transfer protocol, Quality ms&knagement, Transfer from R

& D to production (Process, packaging and cleaning), Granularity of TT Process (API,
excipients, finished products, packing materials) Documentation, Premises and
equipments,qualification and validation, quality control, analytical method transfer,
Approved regulatory bodies and agencies, Commercializatipractical aspectand
problems (case studies), TOT agencies in IndiRCTD, NRDC, TIFAC, BCIL, TBSE /
SIDBI; Technology of Transfer (TOT) related documentation - corfidentiality
agreementdicensing, MoUs, legal issues

UNIT -l 10 Hours

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

Regulatory requirements for drug approval: Drug Development Teams, Ndtlinical

Drug Development, Pharmacology, Drug Metabolism and Toxicology, General
considerations of I nvestigational New Dr
(IB) andNew Drug Application (NDA), Clinical research / BE studies, Clinical Research
Protocols, Biostatistics in Pharmaceutical Product Development, Data Presentation for
FDA Submissions, Management of Clinical Studies.
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UNIT -1V 08 Hours

Quality management systems: Quality management& Certifications: Concept of
Quality, Total Quality Management,Quality by design, Six Sigma concept, Out of
Specifications (OOS), Changentrol, Introduction to ISO 9000 series of quality systems
standards, 1SO 14000, NABL, GLP

UNIT -V 07 Hours

Indian Regulatory Requirements: Central Drug Standard Control Organization
(CDSCO) and State Licensing Authority: Organization, Responsibilities, Common
Technical Document (CTD), Certificate of Pharmaceutical Product (COPP), Regulatory
requirementandapproval procedures fdtew Drugs.

Recommendedooks: (Latest Editions)

1. Regulatory Affairs from Wikipedia, the free encyclopedia modified BAdril available
at http,//en.wikipedia.org/wiki/Regulatory_ Affairs.

2. InternationaRegulatoryAffairs Updates2005.availableat
http://www.iraup.com/about.php

3. Douglas J Pisano and David S. Mantus. Text book of FDA Regulatory Affairs A Guide
for PrescriptiorDrugs,MedicalDevicesandB i o | oSgdorcEdition.

4. RegulatoryAffairs broughtby learningplus,inc. available at
http./Awvww.cgmp.com/ra.htm.

148



http://www.iraup.com/about.php
http://www.cgmp.com/ra.htm

Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

BP 703T. PHARMACY PRACTICE (Theory)
45 Hours

Scope:In the changing scenario of pharmacy practice in India, for successful practice of
Hospital Pharmacy, the students are required to learn various skills like drug distribution,
drug information, and therapeutic drug monitoring for improved patient care. In
community pharmacystudentswill be learning various skills such as dispensing of
drugs, respondingto minor ailments by providing suitable safe medication, patient
counsellingor improvedpatient caren thecommunityset up.

Objectives: Upon completion othe coursethe student shalbe ableto

1. knowvarious druglistributionmethodsn a hospital

appreciatehe pharmacystoresmanagemenandinventorycontrol

monitor drug therapyof patient through medicationchart review and clinical
review

obtainmedicationhistoryinterview andcounselhe patients

identify drugrelatedproblems

detectandassessdverseadrugreactions

interpretselectedaboratoryresults(as monitoringparametersn therapeuticspf
specificdiseasestates

8. know pharmaceuticatareservices

9. dopatient counselingh communitypharmacy;

10. appreciatehe conceptof Rationaldrugtherapy.

w N

N o s

Unit [: 10 Hours

a) Hospital andi t odganization
Definition, Classification of hospitat Primary, Secondaryand Tertiary hospitals,
Classification based on clinical and Raglinical basis, Organization Structure of a
Hospital,and Medical staffs involvenh the hospital antheir functions.

b) Hospital pharmacy and its organization

Definition, functions of hospital pharmacy, Organization structure, Location, Layout
andstaffrequirementsandResponsibilitieandfunctionsof hospitalpharmacists.

c) Adversedrug reaction
Classifications - Excessive pharmacological effects, secondary pharmacological
effects, idiosyncrasy, allergic drug reactions, genetically determined toxicity, toxicity
following suddenwithdrawal of drugs, Drug interaction beneficial interactions,
adverseinteractions,and pharmacokinetiadrug interactions,Methodsfor detecting

149




Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

drug interactions, spontaneous case reports and record linkage ,stuimtie&dverse
drugreaction reportingnd management.

d) Community Pharmacy
Organization and structure of retail and wholesale drug store, types and design, Legal
requirementsfor establishmentand maintenanceof a drug store, Dispensing of
proprietaryproducts, maintenanc# records ofetail andwholesale drugtore.

Unit I1: 10 Hours

a) Drug distribution systemin a hospital
Dispensing of drugs to inpatients, types of drug distribution systems, charging policy
and labelling, Dispensingof drugs to amhulatory patients, and Dispensing of
controlleddrugs.

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

c) Therapeutic drug monitoring
Need for Therapeutic Drug Monitoring, Factors to be consideredduring the
Therapeutirug Monitoring, andIindianscenaridor Therapeutidrug Monitoring.

d) Medication adherence
Causesof medicationnonadherencepharmacistrole in the medicationadherence,
andmonitoringof patient medication adherence.

e) Patient medication history interview
Needfor the patient medicatiohistoryinterview, medicationinterviewforms.

f) Community pharmacy management
Financial,materials staff, andinfrastructureequirements.

Unit [II: 10 Hours

a) Pharmacy and therapeutic committee
Organization, functions, Policies of the pharmacyand therapeuticcommittee in
including drugs into formulary, inpatient and outpatient prescription, automatic stop
order,andemergencylruglist preparation.

b) Drug
information services
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Drug andPoisoninformationcentre,Sourcef druginformation, Computerised
servicesandstorageandretrieval of information.

C) Patient
counseling
Definition of patient counseling;stepsinvolved in patient counseling,and Special
caseghat requirdhe pharmacist

d) Education andtraining program in the hospital
Role of pharmacistin the educationand training program, Internal and external
training program, Services to the nursing homes/clinics, Code of ethics for community
pharmacy,and Role of pharmacistin the interdepartmentacommunicationand
communityhealth education.

e) Prescribedmedication order and communication skills
Prescribed medication order interpretation and legal requirements, and
Communicatiorskills- communicatiorwith prescribers angatients.

Unit IV 8 Hours

a) Budget
preparation and implementation

Budgetpreparatiorandimplementation

b) Clinical Pharmacy
Introduction to Clinical Pharmacy,Conceptof clinical pharmacy,functions and
responsibilities of clinical pharmacist, Drug therapy monitoringnedication chart
review, clinical review, pharmacist intervention, Ward round participation, Medication
history and Pharmaceutical care.

c) Over the counter (OTC) sales
Introduction and sale of over the counter, arRRiational use of commonover the
countemedications.

Unit V 7 Hours

a) Drug store managementand inventory control
Organisation of drug store, typesraterials stocked and storage conditions, Purchase
and inventory control: principles, purchase procedure, purchase qro@urement
and stocking, Economic order quantity, Reorder quantity level, and Methods used for
theanalysis of therugexpenditure

b) Investigational useof drugs
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Description,principlesinvolved, classification,control, identification, role of hospital
pharmacistadvisorycommittee.

c) Interpretation of Clinical Laboratory Tests
Blood chemistryhematologyandurinalysis

Recommendedooks(Latest Edition):

1.

SIS

Merchant S.H. and Dr. J.S.Quadfytextbook of hospital pharmac4th ed.

AhmadabadB.S. Shah Prakakshan; 2001.

Parthasarathi G, Karin Nyfeilansen, Milap C Nahata textboolof Clinical
Pharmacy Practiceessential concepts and skillS' ed. Chennai: Orient
LongmanPrivateLimited; 2004.

William E. HassanHospital pharmacy5th ed. Philadelphia: Lea & Febiger;

1986.

Tipnis Bajaj. HospitalPharmacy 1°' ed. MaharashtraCareer Publications2008.

ScottLT. Basicskillsin interpretinglaboratory data, 4thed AmericanSocietyof
HealthSystem Pharmacistsc; 2009.

Parmam.S. Health Educationand CommunityPharmacy 18thed.India: CBS
Publishersk Distributers; 2008.

Journals:

Hwn P

Therapeuti@drugmonitoring.ISSN:01634356
Journalof pharmacypractice ISSN: 09748326
Americanjournalof healthsystempharmacylSSN:15352900(online)

Pharmacyimes(Monthly magazine)
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BP 704T: NOVEL DRUG DELIVERY SYSTEMS (Theory)
45 Hours

Scope:This subjectis designedo impartbasic knowledgenthe areaf noveldrug
deliverysystems.

Objectives: Uponcompletionof the coursestudent shalbeable

1. Tounderstand variouspproachefor development ohovel drugdeliverysystems.
2. Tounderstandhecriteriafor selectionof drugsandpolymersfor the development of
Novel drugdeliverysystems, their formulation and evaluation

Coursecontent:
Unit-I 10Hours

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

Polymers: Introduction, classification, properties, advantagesand application of
polymersin formulation ofcontrolled releasdrugdeliverysystems.

Unit-II 10Hours

Microencapsulation: Definition, advantages and disadvantages, microspheres
/microcapsulesnicroparticlesmethod=of microencapsulatiorgpplications

Mucosal Drug Delivery system: Introduction, Principles of bioadhesion /
mucoadhesion¢oncepts, advantages and disadvantages, transmucosal permeability and
formulationconsiderations of buccal delivesystems

Implantable Drug Delivery Systemsintroduction, advantagesand disadvantages,
concepbof implantsand osmotic pump

Unit-ll 10Hours

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

Gastroretentive drug delivery systems: Introduction, advantages,disadvantages,
approaches for GRDDS Floating, high density systems, inflatable and gastroadhesive
systemsand theirapplications

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

Unit-IV 08 Hours
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Nanotechnology and its ConceptsConcepts and approaches for targeted drug delivery
systems, advantages and disadvantages,introduction to liposomes, niosomes,
nanoparticlesnonoclonal antibodies anbdeir applications

Unit-V 07 Hours

Ocular Drug Delivery Systems:Introduction,intra ocularbarriersandmethodgo
overcome-Preliminarystudy, ocular formulationand ocuserts

Intrauterine Drug Delivery Systems:Introduction,advantagesnd disadvantages,
developmenbf intrauterine devices (IUDs3ndapplications

Recommendedooks: (Latest Editions)

Y W. Chien, Novel Drug Delivery Systems 2" edition, revisedand expanded,
Marcel Dekker,Inc., NewYork, 1992.

RobinsonJ.R., LeeV. H. L, ControlledDrug Delivery SystemsMarcel Dekker,
Inc., New York, 1992.

Encyclopediaof ControlledDelivery. Edith Mathiowitz, Publishedoy Wiley
IntersciencdPublication JohnWiley andSons,Inc, New York.Chichester/Weinheim

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

S.P.Vyas and R.K. Khar, Controlled Drug Delivery -conceptsand advances,
VallabhPrakashan, NeWelhi, First edition 2002.

Journals
IndianJournalof PharmaceuticebciencegIPA)
IndianDrugs(IDMA)
Journalof ControlledReleas€ElsevierSciences)
Drug Developmentind Industrial Pharmadivarcel & Decker)
Internationalournalof PharmaceuticéElsevierSciences)
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BP801T.BIOSTATISITCS AND RESEARCH METHODOLOGY (Theory)
45Hours

Scope:To understand the applicationgBiostatics in Pharmacy. This subject deals with
descriptive statistics, Graphics, Correlation, Regression, logistic regression Probability
theory, Sampling technique, Parametric tests, Non Parametric tests, ANOVA,
Introduction to Design of Experiment8hases of Clinical trials and Observational and
Experimental studies, SPSS,R and MINITAB statistical s o f t w analgzingsthe
statisticaldatausingExcel

Objectives: Upon completion othe coursethe studentshall beableto
« Know the operation of M.SExcel, SPSS, R and MINITAB DoE (Design of
Experiment)
* Know the variousstatisticaltechniquego solvestatisticalproblems
» Appreciatestatisticaltechniquesn solvingthe problems

Coursecontent:

Unit-| 10Hours
Introduction: Statistics Biostatistics Frequencylistribution

Measures of central tendencyMean, Median, ModePharmaceutical examples
Measuresof dispersion Dispersion,Range standarddeviation, Pharmaceutical

problems

Correlation: Def i ni ti on, Kar | rreRon, Mgltiple coselatom e f f |
Pharmaceuticalexamples

Unit-lI 10Hours
Regression:Curve fittingby the methodf leastsquaresfitting thelines y=a + bx and x
= a + by,Multiple regression, standard error of regressiBharmaceutical Examples
Probability: Definition of probability, Binomial distribution, Normal distribution,

P o i s distributien, propertiesproblems

SamplePopulation]Jargesample smallsample, Nulhypothesisalternativehypothesis,
sampling, essence of sampling, typésampling, Erroil type, Error-11 type, Standard
errorof mean (SEM) Pharmaceutical examples

Parametric test t-test(Sample, Pooled or Unpaired and Paired) , ANOVA, (One way
andTwo way),Least Significancélifference

Unit-ll 10Hours

Non Parametric tests:Wilcoxon Rank Sum Test, MarAWhitney U test, KruskalVallis
test,Friedman Test
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Introduction to Research:Needfor researchNeedfor designof Experiments,
ExperientialDesign Technige, plagiarism

Graphs: Histogram, Pie Chart, Cubic Graph, response surface plot, Counter Plot graph
Designingthe methodology: SamplesizedeterminatiorandPowerof astudy,Report
writing andpresentatiorof data,Protocol, Cohorts studies, Observationatudies,
Experimentabktudies, Designinglinical trial, various phases.

Unit-1V 8 Hours
Blockingand confoundingystemfor Two-level factorials

Regression modelingHypothesis testing in Simple and Multiple regressionmodels
Introduction to Practical components of Industrial and Clinical Trials Problems
StatisticalAnalysis Using Excel, SPSSMINITAB ®, DESIGN OF EXPERIMENTS,R -
Online StatisticalS o f t wia Industrsland Clinicaltrial approach

Unit-V 7Hours
Designand Analysis of experiments:

Factorial Design: Definition, 2, 2°design. Advantage of factorial design
ResponseSurface methodology. Centralcompositedesign Historicaldesign,
OptimizationTechniques

Recommendedooks(Latest edition):

1. Pharmaceuticadtatistics Practicalandclinical applications SanfordBolton,
publisherMarcel Dekkednc. NewYork.

2. Fundamentabf Statistics- Himalaya Publishingdouse S.C.Guptha

3. Design and Analysis of Experiments—PHI Learning Private Limited, R.
Pannerselvam,

4. Design and Analysi®f Experiments— Wiley StudentsEdition,
Douglas and C. Montgomery
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BP 802T SOCIAL AND PREVENTIVE PHARMACY
Hours: 45

Scope:

The purposef this course is to introduce to students a number of health issues and their
challenges. This course also introduced a number of national health programmes. The
rolesof thepharmacist in theseontexts aralso discussed.

Objectives:
After the successfl completionof this course, the studeshallbeableto:
1 Acquire high consciousness/realizatiaf currentissuesrelatetb healthand
pharmaceuticgbroblemswithin the countryandworldwide.

9 Haveacritical wayof thinkingbased on current healthcatevelopment.
1 Evaluate alternative ways of solving problems related tohealth and
pharmaceuticaksues
Coursecontent:
Unit I 10 Hours

Concept of health and diseasebDefinition, concepts and evaluation of public health.
Understanding the concept pifevention and control of disease, social causes of diseases
andsocial problems of thsick.

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

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

Hygieneand health: personahygieneandhealthcare;avoidablehabits

Unit I1I: 10 Hours

Preventive medicine: General principles of prevention and control of diseases such as
cholera, SARS, Ebola virus, influenza, acute respiratory infectionsmalaria, chicken
guinea, dengue, lymphatic filariasis, pneumonia, hypertension, diabetes mellitus, cancer,
drugaddictiondrugsubstancabuse

Unit 11I: 10 Hours
National health programs, its objectives, functioning and outcome of the following:
HIV AND AIDS control programme,TB, Integrateddiseasesurveillance program
(IDSP), Nationalleprosycontrol programme National mentalhealthprogram,National
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programme for prevention and control of deafness, Universal immunization programme,
Nationalprogrammedor controlof blindness, Pulspolio programme.

Unit IV: 08 Haurs

National health intervention programme for mother and child, National family welfare
programme, National tobacco control programme, National Malaria Prevention Program,
National programme for the health care for the elderly, Social health programenef ro
WHO in Indian national program

Unit V: 07 Hours
Communityservicesin rural, urbanand schoolhealth: Functionsof PHC, Improvement

in rural sanitation, national urban health mission, Health promotion and education in
school.

Recommendedooks(Latest edition):

1. Short Textbook of Preventive and Social Medicine, Prabhakara GNEd2tion,
2010,ISBN: 9789380704104, JAYPEE Publications

2. Textbook of Preventive and Social Medicine (Mahajan and Gupta), Edited by Roy
Rabindra Nath, Saha Indranil” £dition, 2013, ISBN: 9789350901878, JAYPEE
Publications

3. Review of Preventive and Social Medicine (Including Biostatistics), Jain Vivek, 6
Edition,2014,ISBN: 9789351522331, JAYPHRublications

4. Essentials of Community MedicireA Practical ApproachHiremath Lalita D,
Hiremath DhananjayaA, 2" Edition, 2012, ISBN: 9789350250440,JAYPEE
Publications

5. Park Textbook of Preventive and Social Medicine, K Park! Rdition, 2011,
ISBN-14:978819012828 BANARSIDAS BHANOT PUBLISHERS.

6. CommunityPharmacyPractice RamestAdepu,BSPpublishersHyderabad

Recommendedlournals:

1. Researclin SocialandAdministrativePharmacy, Elsevier, Ireland
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BPB03ET.PHARMACEUTICAL MARKETING (Theory)

45 Hours
Scope:
The pharmaceuticalindustry not only needs highly qualified researcherschemist,
technical people but also requires skilled managers who can take the industry toyward
managing and taking the complex decisions which are imperative for the growth of the
industry. Sales & Marketing which grooms the people for taking a challenging role in
Sales and Product management.The career in product management starts from having
handson experiencen sales and marketiranly.

Course Objective: The course aim is to prae an understanding of marketing concepts
andtechniques antheapplicationof thesame inthe pharmaceuticahdustry.

Unit | 10 Hours

Marketing:

Definition, general concepts, and scope of marketing; Distinction between marketing &
selling; Marketingenvironment; Industry and competitive analysis; Analyzing consumer
buyingbehavior;industrial buyingehavior.

Pharmaceuticalmarket:

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

Unit Il 10 Hours

Product decision:

Meaning, Classification, product line and product mix decisions, product life
cycle,product portfolio analysis; product positioning; New product decisions; Product
branding, packagingandlabeling decisions, Product managementin pharmacetical
industry.

Unit I 10 Hours
Promotion:

Meaning and methods, determinantsof promotional mix, promotional budget; An
overview of personalselling, advertising, direct mail, journals, sampling, retailing,
medicalexhibition, publicrelations,online promotionatechniquegor OTC Products.
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Unit IV 10 Hours
Pharmaceuticalmarketing channels:

Designing channel, channel members, selecting the appropriatechannelgconflict in
channels, physical distribution management: Strategic importance, tasks in
physicaldistributiormanagement.

Professionalsalesrepresentative(PSR):
Duties of PSR, purposeof detailing, selectionand training, supervising,norms for
customercalls, motivating,evaluatingcompensatiomndfuture prospect®f the PSR.

Unit V 10 Hours

Pricing:

Meaning, importance, objectives, determinants of price; pricing methods and strategies,
issuesin price management in pharmaceutical industry. An overview of DPCO (Drug
PriceControlOrder)andNPPA (National Pharmaceutic&ricing Authority).

Emerging conceptsin marketing:
Vertical & Horizontal Marketing; RuralMarketing; Consumerism; Industrial Marketing;
GlobalMarketing.

Recommendedooks: (Latest Editions)
1. Philip Kotler andKevin Lane Keller: MarketingManagementPrenticeHall of India,
New Delhi

2. Walker,Boyd and Larreche: Marketing Strategy Planningand Implementation;Tata
MC GrawHill, New Delhi.

. Dhruv GrewalandMichael Levy:Marketing, TataMC Graw Hill

. Arun Kumar andN Menakshi:MarketingManagementyikas Publishing,India

. RajanSaxenaMarketingManagementjataMC Graw-Hill (India Edition)

. RamaswamylJ.S & NanakamariS: Marketing Managemnt:GlobaPerspective,
IndianContext,Macmilaindia, New Delhi.

. ShankerRavi: ServiceMarketing,Excell Books,New Delhi

. SubbaRaoChangantiPharmaceuticdllarketingin India (GIFT — Excelseries)Excel
Publications.

o 01~ W
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BP804ET: PHARMACEUTICAL REGULATORY SCIENCE (Theory)

45Hours

Scope:This course is designed to impart the fundamental knowledge on the regulatory
requirementdor approvalof new drugs, drug productsin regulatedcountrieslike US,

EU, Japan,Australia and Canada.lt preparesthe studentsto learn in detail on the
regulatory requirements, documentation requirements, and regist@atboedures for
marketingthe drugproducts in regulated countries.

Objectives: Upon completiorof the subjectstudentshall beableto;
1. Know about theprocessof drugdiscoveryand development

2. Know the regulatonauthoritiesandagenciegoverningthe manufacture andale
of pharmaceuticals

3. Knowtheregulatoryapprovalprocessandtheirregistrationn Indianand
internationaimarkets

Coursecontent:

Unit | 10Hours

New Drug Discoveryand development

Stages of drug discovery, Drug development processclipieal studies, nostlinical
activities, clinical studies, Innovator and generics, Concept of generics, Generic
productdevelopment.

Unit [l 10Hours

Regulatory Approval Process

Approval processesand timelines involvedin InvestigationalNew Drug (IND), New
Drug Application (NDA), Abbreviated New Drug Application (ANDA) in US. Chang
to an approvediDA / ANDA.

Regulatory authorities and agencies

Overview of regulatory authorities of United States, European Uwiostralia, Japan,
CanadgOrganization structurand types of applications)

Unit 1l 10Hours

Registration of Indian drug product in overseasnarket

Procedurdor exportof pharmaceuticgbroducts,TechnicaldocumentationDrug Master
Files (DMF), CommonTechnicalDocument(CTD), electronicCommonTechnical
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Document(eCTD),ASEAN CommonTechnicalDocumen{ACTD)research.
Unit IV 08Hours

Clinical trials

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

Unit V O7Hours

Regulatory Concepts

Basicterminologiesguidanceguidelines regulationsJaws andacts,Orangebook,
FederalRegister, Codef FederaRegulatory, Purple book

Recommendedooks (Latest edition):

1. DrugRegulatoryAffairs by Sachinltkar, Dr. N.S.Vyawahare, NiralPrakashan.
2. ThePharmaceuticaRegulatoryProcessSecondEdition Editedby Ira R. Berryand

RobertP. Martin, Drugs and the Pharmaceutical Sciences,Vol.185. Informa Health

carePublishers.

3. New Drug Approval Process: Accelerating Global Registrations By Richard A
Guarino,MD, 5" edition,Drugs andhe Pharmaceuticabciences,Vol.190.

4. Guidebook fordrugregulatorysubmissions / Sandieinberg.By John Wiley&
Sons.Inc.

5. FDA Regulatory Affairs: a guide for prescription drugs, medical devices, and
biologics/edited byDouglas J. Pisano, David Mantus.

6. GenericDrug ProductDevelopmentSolid Oral Dosageforms Leon Shargeland
Isader Kaufer, Marcel Dekker serié&|.143

7. Clinical Trials andHumanResearchA PracticalGuideto RegulatoryCompliance
By FayA. RozovskyandRodneyK. Adams

8. Principlesand Practicesof Clinical ResearchSecondEdition Edited by John|.
Gallin and Frederick P. Ognibene

9. Drugs: From Discoverto Approval, Second Edition Byick Ng
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BP 805T: PHARMACOVIGILANCE (Theory)
45 hours

Scope: This paper will provide an opportunity for trstudent to learn about development of
pharmacovigilancasa science, basic terminologies usedpiharmacovigilance, global scenario

of Pharmacovigilancefrain studentson establishing pharmacovigilanceprogrammein an
organization, various methods thaincbe used to generate safety data and signal detection. This
paperalso developgheskills of classifyingdrugs,diseasesandadverse drugeactions.

Objectives:

At completion of this paper it is expected that students will be able to (know, do, and
appreciate):

Why drugsafetymonitoringis important?

History anddevelopmenbf pharmacovigilance
Nationalandinternationalscenaricof pharmacovigilance
Dictionaries,codingandterminologiesusedin pharmacovigilance

Detectionof newadversalrugreactionsandtheir assessment
Internationalstandard$or classificationof diseasesnddrugs
Adversedrugreactionreportingsystemsandcommunicatiorin pharmacovigilance
Methodsto generatesafetydataduring pre clinical, clinical and postapprovalphasesof
drugs"’ l'ife cycle

9. Drugsafetyevaluationin paediatricsgeriatrics pregnancyandlactation

10. Pharmacovigilancrogramof India (PvPI)

11. ICH guidelinesfor ICSR,PSUR ,expeditedeporting,pharmacovigilancelanning
12. CIOMSrequirement$or ADR reporting

13. Writing casenarrativesof adverseeventsandtheir quality.

ONoGOhA~WNE

CourseContent

Unit | 10Hours
Introduction to Pharmacovigilance

9 Historyanddevelopmenbf Pharmacovigilance
9 Importanceof safetymonitoringof Medicine
WHO internationadrugmonitoringprogramme
9 PharmacovigilancBrogranof India(PvPl)
Introduction to adversedrug reactions
 Definitionsandclassificationof ADRs
Detectionandreporting
Methodsin Causalityassessment
Severityandseriousnesassessment
Predictabilityandpreventabilityassessment

 Management ochdversalrugreactions
Basicterminologiesusedin pharmacovigilance

= =4 —a -
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9 Terminologiesof adversenedicationrelatedevents
1 Regulatoryterminologies

Unit Il 10hours
Drug and diseaseclassification
9 Anatomical therapeuti@ndchemicalclassificationof drugs
1 Internationaklassificationof diseases
9 Daily defined doses
9 InternationaNon proprietaryNamesfor drugs
Drug dictionaries and codingin pharmacovigilance
WHO adverseeactionterminologies
 MedDRAandStandardisetedDRA queries
1 WHO drugdictionary
9 Eudravigilancenedicinalproductdictionary
Information resources inpharmacovigilance
9 Basicdruginformationresources
9 Specialisedesource$or ADRs
Establishing pharmacovigilanceprogramme
1 Establishingn a hospital
9 Establishment Soperationof drugsafetydepartment inndustry
9 ContractResearctOrganisation§CROS)
1 Establishinganationalprogramme
Unit 1l 10Hours

Vaccinesafetysurveillance

1 VaccinePharmacovigilance
1 Vaccinationfailure
1 Adverseeventdollowing immunization

Pharmacovigilancemethods

i Passivesurveillance- Spontaneouseportsandcaseseries

i Stimulatedreporting

9 Active surveillance- Sentinelsites,drugeventmonitoringandregistries
1

Comparative observational studie€ross sectional study, case control study and
cohortstudy

i Targetectlinical investigations

Communication in pharmacovigilance

Unit IV

1 Effectivecommunicatiorin Pharmacovigilance

9 Communicatiorin Drug SafetyCrisismanagement

1 Communicating with Regulatory Agencies, Business Partners, Healthcare facilities &
Media

8 Hours

Statistical methodsfor evaluating medication safetydata
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Safety datageneration

i Preclinical phase
9 Clinical phase
9 Post approvagbhase

ICH Guidelinesfor Pharmacovigilance

UnitV

9 Organizatiorandobjectivesof ICH
Expeditedreporting

Individual casesafetyreports
Periodicsafetyupdatereports

Post approvatxpeditedeporting
Pharmacovigilancplanning

Goodclinical practicein pharmacovigilancetudies

= =4 4 4 -8 9

7 hours

Pharmacogenomics of adverse drug reactions
Drug safetyevaluation in specialpopulation

CIOMS

 Paediatrics
1 Pregnancyndlactation
9 Geriatrics

1 CIOMS Working Groups
T CIOMSForm

CDSCO (India) and Pharmacovigilance

1 D&C Act andSchedule Y
1 Differencesin Indianandglobalpharmacovigilanceequirements

Recommendedooks(Latest edition):

1.
2.

3.
4.

8.

9.

Textbookof Pharmacovigilances K Gupta,JaypeeBrothers Medical Publishers.
PracticalDrug Safetyfrom A to Z By Barton Cobert, Pierre Biron, Jonesand
BartlettPublishers.

Mann'sPharmacovigilance:ElizabeB Andrews,Nicholas,Wiley Publishers.
Stephendetectionof New AdverseDrug ReactionsJohnTalbot, PatrickWalle,
Wiley Publishers.

An Introductionto Pharmacovigilanceé?atrick Waller,WileyPublishers.
Cobert'sManual of Drug Safetyand PharmacovigilanceBarton Cobert,Jones&
BartlettPublishers.

Textbookof Pharmacoepidemiologditedby Brian L. Strom, StepherkE Kimmel,
SeanHennessy,Wileyublishers.

A Textbookof Clinical PharmacyPractice-EssentialConceptandSkills:G.
ParthasarathKarin NyfortHansen,Milap C. Nahata

NationalFormularyof India

10. Text Book of Medicineby Yashpal Munjal
11.Text book of Pharmacovigilanceconceptand practiceby GP Mohantaand PK

Manna

167




Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

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

13. http://www.ich.org/

14 http://mwww.cioms.ch/

15. http://cdsco.nic.in/

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

17. http://www.ipc.gov.in/PvPI/pv_home.html

168



http://www.whoumc.org/DynPage.aspx?id=105825&mn1=7347&mn2=7259&mn3=7297
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/PvPI/pv_home.html

Syllabus: Bachelor of Pharmacy OPJS UNIVERSITY, CHURU

BP 806ET. QUALIT Y CONTROL AND STANDARDIZATION OF HERBALS

(Theory)

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

medicines.

Objectives: Upon completiorof the subjectstudentshall beableto;
1. knowWHO guidelines forquality control ofherbal drugs
2. know Qualityassurancen herbal drugndustry

3. knowtheregulatoryapprovalprocessandtheir registrationin Indianand
internationaimarkets

4. appreciateeU andICH guidelinedor quality controlof herbal drugs

Unit | 10 hours
Basictestsfor drugs— Pharmaceuticadubstancesyledicinal plantsmaterialsanddosage
forms

WHO guidelines for quality control of herbal drugs.
Evaluationof commerciakcrudedrugsintendedfor use

Unit Il 10 hours
Quality assurancein herbal drug industry of cGMP, GAP, GMP andGLP in
traditionalsystem of medicine.

WHO Guidelineson currentgoodmanufacturing’racticegcGMP) for HerbalMedicines
WHO Guidelines on GACP favledicinal Plants.

Unit 1l 10 hours
EU andICH guidelinedor quality controlof herbal drugs.
ResearclGGuidelinedfor Evaluatingthe Safetyand Efficacyof HerbalMedicines

Unit IV 08 hours

Stability testingof herbalmedicines.Applicatiorof variouschromatographi¢echniques
in standardizatioof herbal products.

Preparatiorof documentgor newdrugapplicationandexportregistration

GMP requirements anBrugs& Cosmetics Acprovisions.
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Unit V 07 hours
Regulatoryrequirements$or herbalmedicines.

WHO guidelineson safetymonitoringof herbalmedicinesn pharmacovigilanceystems
Comparisorof various HerbaPharmacopoeias.

Roleof chemicalandbiologicalmarkersin standardizatiomf herbalproducts

Recommendedooks: (Latest Editions

1.
2.
3.

e

Pharmacognodslyy Treaseand Evans

Pharmacognosyy Kokate, Purohit and Gokhale

Rangari,V.D., Textbookof PharmacognosgndPhytochemistry/ol. | , Carrier
Pub., 2006.

Aggrawal,S.S.,HerbalDrug TechnologyUniversitiesPress2002.

EMEA. Guidelineson Quality of HerbalMedicinal Products/TraditionaVedicinal
Products,

Mukherjee,P.W. Quality Control ofHerbalDrugs:An Approachto Evaluationof
Botanicals Business HorizonBublishers, Nevidelhi, India, 2002.

Shinde M.V., Dhalwal K., Potdar K., Mahadik K. Application of quality control
principlesto herbaldrugs.Internationallournalof Phytomedicine (2009);p. 4-8.
WHO. Quality Control Methods for Medicinal Plant Materials, World Health
OrganizationGeneva,1998.WHO. Guidelinesfor the AppropriateUseof Herbal
Medicines. WHO Regional Publications, Western Pacific Series No 3, WHO
Regionaloffice for the WesternPecific, Manila, 1998.

WHO. TheInternationalPharmacopeid/ol. 2: Quality Specifications3rd edn.
World Health Organization, Geneva, 1981.

10.WHO. Quality Control Methods for Medicinal Plant Materials. World Health

OrganizationGeneva, 1999.

11.WHO. WHO Global Atlas of Traditional, ComplementagndAlternative

Medicine. 2 vol. set. Vol. 1 contains text and Vol. 2, maps. World Health
OrganizationGeneva, 2005.

12.WHO. Guidelineson GoodAgriculturalandCollectionPractices (GACPfor

Medicinal Plants. WorldHealth Organization, Genev2004.
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BP 807ET. COMPUTER AIDED DRUG DESIGN (Theory)

45 Hours
Scope: This subject is designed to provide detailed knowledge of rational drug design
processand various technigs usedn rational druglesign process.

Objectives: Upon completiorof the coursethe studentshall beableto understand
1 Designanddiscoveryof leadmolecules

1 Therole ofdrugdesignin drugdiscoveryprocess

1 Theconcept of QSARand docking

i Variousstrategieso developnewdruglike molecules.

1 Thedesign of newdrugmolecules usingholeculaimodelingsoftware
CourseContent:
UNIT -I 10Hours

Introduction to Drug Discoveryand Development
Stagesf drugdiscoveryanddevelopment
Lead discoveryand Analog BasedDrug Design

Rational approachedo lead discovery basedon traditional medicine,
Random screening, Nerandom screening, serendipitous drug discovery,
lead discovery basedon drug metabolism,lead discovery basedon
clinical observation.

Analog Based Drug DesigrBioisosterism, Classification, Bioisosteric
replacement. Anthreecasestudies

UNIT -II 10Hours
Quantitative Structure Activity Relationship (QSAR)

SAR versus QSAR, History and developmentof QSAR, Types of
physicochemicaparameters, experimental and theoretical approaches for
the determinationof physicochemicalparameterssuch as Partition
coef fi ci e nsubstituehh conseant ‘asd Tafts stedonstant.
Hansch analysis, Free Wilson analysis, 3D-QSAR approacheslike
COMFA and COMSIA.

UNIT -111 10Hours
Molecular Modeling and virtual screeningtechniques

Virtual Screeningtechniques:Drug likenessscreeningConceptof
pharmacophoranapping andpharmacophorbased Screening,

Molecular docking: Rigid docking, flexible docking, manualdocking,
Dockingbased screenin@e novodrugdesign.
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UNIT -1V 08 Hours
Informatics & Methodsin drug design

Introductionto Bioinformatics,chemoinformaticsADME databases,
chemical biochemical and pharmaceutical databases.

UNIT -V 07 Hours

Molecular Modeling: Introduction to molecular mechanics and quantum
mechanics.Energy Minimization methods and Conformational Analysis,
globalconformational minimaletermination.

Recommendedooks(Latest Editions)

1. RobertGCK, ed.,—D r Action attheMolecularL e v &nivérsityPrakPresBaltimore.

Martin YC.—Qu a n t DrugB ¢ $ vDgekkdir,New York.

3. DelgadoJN, RemersWA eds—Wi | & @ins v oTlexd Booksf Organic
Medicinal& Phar mac eut i dippinco NeeviMorks t r y |l

4. FoyeWO—P r i naf Meglitimalshemistry_ L & &ebiger.

5. Koro IkovasA, BurckhalterJH.—E s s e of MadiainalsC h e mi Witey vy |l
Interscience.

6. WolfME,ed—T he Basis of Medicinal Chemi str
JohnWiley & Sons, New York.

7. PatrickGraham,L., An Introductionto Medicinal Chemistry,Oxford University
Press.

8. SmithHJ, Williams H, eds,—I nt r otdtbeprinciptesof DrugDe si gn |
Wright Boston.

9. SilvermanR.B. —T lomganicChemistryof Drug DesignandDrugAc t i o n |l
AcademicPress Newrork.

N
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Scope:
1

)l
T

BP808ET: CELL AND MOLECULAR BIOLOGY (Elective subject)
45 Hours

Cell biology is a branch of biology that studies cells — their physiological
properties,their structue, the organellesthey contain, interactionswith their
environmenttheir life cycle,division, deathand cell function.

Thisis donebothon amicroscopicandmolecularlevel.

Cell biology researchencompasse$oth the great diversity of singlecelled
organismslike bacteriaand protozoa as well asthe many specializedells in
multi-cellularorganismsuchashumansplants,andsponges.

Objectives: Upon completiorof the subjectstudentshall beableto;

Unit Il
a)
b)
c)
d)
e)

Unit 111
a)
b)

Summarizecell andmolecularbiology history.
Summarizecellularfunctioningandcomposition.
Describethe chemicalfoundationsof cell biology.
Summarizehe DNA properties otell biology.
Describeproteinstructureandfunction.
Describecellularmembranestructureandfunction.
Describebasicmoleculargeneticmechanisms.
Summarizehe Cell Cycle

Coursecontent:

10Hours

CellandMolecularBiology: Definitionstheoryandbasics and\pplications.
CellandMolecularBiology: Historyand Summation.
Theoryof the Cell? Propertief cellsandcell membrane.
ProkaryoticversusEukaryotic
CellularReproduction
ChemicalFoundations- an IntroductiorandReactiongTypes)

10 Hours
DNA andthe Flowof MolecularStructure
DNA Functioning
DNA andRNA
Typesof RNA
Transcriptionand Translation
10 Hours

ProteinsDefinedand Amino Acids
ProteinStructure
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c) Regularitiesn ProteinPathways
d) CellularProcesses
e) PositiveControlandsignificanceof ProteinSynthesis
Unit IV 08 Hours
a) Scienceof Genetics
b) TransgenicandGenomicAnalysis
c) CellCycleanalysis
d) MitosisandMeiosis
e) CellularActivities andCheckpoints

Unit V 07 Hours
a) Cell Signals:Introduction
b) Receptordor Cell Signals
c) SignalingPathwaysOverview
d) Misregulationof SignalingPathways
e) ProteinKinasesFunctioning

Recommendedooks (latest edition):
1. W.B. Hugo andA.D. RusselPharmaceuticaWlicrobiology, BlackwellScientific
publications Oxford London.
2. Prescott and Dunnindustrial Microbiology, 4 edition, CBS Publishers &
Distributors,Delhi.
PelczarChanKreig, Microbiology, TataMcGraw Hill edn.
Malcolm Harris, BalliereTindall andCox: Pharmaceuticallicrobiology.
Rose:IndustrialMicrobiology.
ProbisherHinsdill etal: Fundamentalsf Microbiology, 9th ed.Japan
CooperandG u n nTutsrial PharmacyCBS PublisherandDistribution.
PepplerMicrobial Technology.
Edward:Fundamentalsf Microbiology.
10 N.K.Jain:Pharmaceutica\licrobiology, Vallabh Prakashamelhi
11.Bergeys manual of systematic bacteriology, Williams and Wikéng/averly
company
12.B.R. Glick and J.J. Pasternak: Molecular Biotechnology: Principles and
Applicationsof RecombinantDNA: ASMPress Washington D.C.
13.RA Goldshyet. al., : Kuby Immunology.

©o N OAOW
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BP809ET.COSMETIC SCIENCE(Theory)
45Hours

UNIT | 10Hours
Classificationof cosmeticandcosmeceuticgbroducts

Cosmeticexcipients: Surfactantstheologymodifiers,humectantsemollients,
preservativesClassification and application

Skin: Basic structur@nd function oskin.

Hair: Basicstructureof hair. Hair growthcycle.

Oral Cavity: Common problenassociated witleeth and gums

UNIT Il 10Hours
Principles of formulation and building blocks of skin care products:

Facewash,

Moisturizingcream,Cold Cream,Vanishingcreamtheir relative skin sensory,
advantages and disadvantages.Application of these products in formulation of
cosmecuticals.

Principles of formulation and building blocks of Hair care products:
ConditioningshampooHair conditioners,antidandrughampoo.

Hair oils.

Chemistry and formulation of Paphylene diamine based hair dye.

Principles of formulation and Hding blocks of oral care products:

Toothpastdor bleedinggums,sensitiveteeth.Teethwhitening,Mouthwash.

UNIT 1 10 Hours
Sunprotection Classificationof Sunscreens araPF.

Role of herbsin cosmetics:

Skin Care: Aloe andturmeric

Hair care:Hennaandamla.

Oralcare:Neemand clove

Analytical cosmetics:BIS specification and analytical methods for shampoo-skin
creamand toothpaste

UNIT IV 08 Hours
Definition of cosmeticsas per Indian and EU regulations,Evolution of cosmeceuticals
from cosmetics, cosmetics as quasi and OTC drugs.

Principlesof CosmeticEvaluation:Principle®f sebumetercorneometer Measurement
of TEWL, Skin Color, Haitensilestrength, Haicombingproperties
Soaps,andyndetbars.Evolutionandskin beneits.
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UNIT V 07 Hours

Oily and dryskin, causekadingto dryskin, skinmoisturisationBasic understandingf
theterms Comedogenidermatitis.

Cosmetic problems associated with Hair and scalp: Dandruff f&lbgauses
Cosmetigproblemsassociateavith skin: blemisheswrinkles, acneprickly heatand
bodyodor.

AntiperspirantandDeodorantsActivesandmechanisnof action

References
1) Ha r rCgsmasticologyWilkinson,Moore, SeventhEdition, GeorgeGodwin.
2) Cosmetics— Formulations,Manufacturingand Quality Control, P.P. Sharma,4™
Edition, VandanaPublications Pvt. Ltd., Delhi.
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BP810 ET.EXPERIMENTAL PHARMACOLOGY
Suggesteditle:PHARMACOLOGICAL SCREENING METHODS
45 Hours

ScopeThis subjectis designedto impart the basicknowledgeof preclinical studiesin
experimentahnimals includinglesign, conducindinterpretations of results.

Objectives
Uponcompletion ofthe coursehe studenshall be able to,

1 Appreciatetheapplications oWarious commonlysediaboratoryanimals.

1 Appreciateand demonstrate the variousscreening methodssedin preclinical
research

1 Appreciateanddemonstratéheimportance obiostatisticsandresearcmethodology

1 Design ancexecutearesearchhypothesisndependently

Unit 7l 08 Hours
Laboratory Animals:

Study of CPCSEAand OECD guidelines for maintenance, bree(
and conduct of experimentson laboratory animals, Common lab
animals: Description and applications of differepecies and strair|
of animals. Popularansgeni@and mutant animals.

Techniquesfor collection of blood and common routes of drug
administrationin laboratoryanimals, Techniquesof blood collection
andeuthanasia.

Unit 71l 10Hours

Preclinical screeningmodels
a. Introduction: Dose selection, calculation and conversions
preparation of drug solution/suspensions, grouping of animals
importance of sham negative and positive control groups.
Rationalefor selectionof animalspeciesaandsexfor the study.
b. Study of screeninganimal modelsfor
Diuretics, nootropics,anPar ki nson‘ s, anti a
Preclinical screening modelsfor CNS activity analgesic,
antipyretic,antinflammatory,generabnaestheticsedativeand
hypnotics,antipsychoticantidepressant, antiepileptic,
antiparkinsonisma | z h e disease ‘ s
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Unit i 111

Preclinical screening modelsfor ANS activity, sympathomimetics,
sympatholytics, parasympathomimetics, parasympatholyiedetal
musclerelaxants, drugactingon eyeJocal anaethetics

Unit 71V

Preclinical screeningmodels:for CVS activity- antihypertensives,
diuretics, antiarrhythmic, antidyslepidemic, anti aggregatory,
coagulantsand anticoagulants

Preclinicalscreeningnodelsfor otherimportantdrugslike antiulcer,
antidiabeticanticanceland antiasthmatics.

Research methodologyand Bio-statistics 05Hours
Selectionof researchiopic, reviewof literature, researchypothesis
and studydesign
Preclinical dataanalysisandinterpretatiorusingStudents_ ttest
andOneway ANOVA. Graphicalrepresentationf data

Recommendedooks(latest edition):

Fundamentalsf experimentaPharmacologypy M.N.Ghosh

Handbookof ExperimentaPharmacologs.K.Kulakarni

CPCSEAguidelines folaboratoryanimalfacility.

Drugdiscoveryand Evaluation byogel H.G.

Drug ScreeningMethodsby Suresh KumaGuptaandS. K. Gupta

Introduction to biostatisticsand researchmethodsby PSS SundarRao and J
Richard

o gk wN R
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BP 811ET. ADVANCED INSTRUMENTATION TECHNIQUES
45 Hours

Scope:This subject deals with the application of instrumental methods in qualitative and
guantitative analysis of drugs. This subjeatiésigned to impart advanced knowledge on
the principles and instrumentationof spectroscopicand chromatographichyphenated
techniques.This also emphasizen theoreticaland practical knowledge on modern
analyticalinstruments that anesed fordrugtesting.

Objectives:Upon completiorof the coursethe studentshallbeableto
1 understandhe advancednstrumentsisedandits applicationsn druganalysis
1 understandhechromatographiseparatiorand analysisf drugs.
1 understandhecalibrationof variousanalyticalinstruments
1 knowanalysisof drugs using/ariousanalyticalinstruments.

CourseContent:

UNIT -I 10Hours
Nuclear Magnetic Resonancespectroscopy

Principles of HNMR and GNMR, chemical shift, factors affecting chemical

shift, couplingconstant, Spin spin coupling, relaxation, instrumentation and
applications

Mass Spectrometry- Principles, Fragmentation,lonization techniques—

Electron impact, chemical ionization, MALDI, FAB, AnalyzersTime of

flight and Quadrupole, instrumentati@pplications

UNIT -II 10Hours
Thermal Methods of Analysis Principles, instrumentation and applications
of ThermogravimetricAnalysis (TGA), Differential Thermal Analysis (DTA),
Differential ScanningCalorimetry(DSC)
X-Ray Diffraction Methods: Origin of X-rays, basic aspects of crystals, X

ray
Crystallography, rotating crystal technique, single crystal diffraction,powder
diffraction, structural elucidation and applications.

UNIT -1l 10Hours
Calibration and validation-asperlCH andUSFDA guidelines

Calibration of following Instruments

Electronicbalance, UV-Visible spectrophotometerlR spectrophotometer,
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Fluorimeter, Flam&hotometerHPLC andGC

UNIT -1V 08 Hours
Radio immune assayimportanceyarious components, Principle, different
methodsLimitation andApplications of Radiommuno assay

Extraction techniquesGeneralprinciple andprocedurenvolvedin the solid
phaseextraction and liquidiquid extraction

UNIT -V 07 Hours
HyphenatedtechniquesLC-MS/MS, GC-MS/MS,HPTLC-MS.

Recommendedooks(Latest Editions)

1.
. Organic spectroscofy Y.R Sharma

. Textbookof PharmaceuticaAnalysisby Kenneth A. Connors

.V 0 g eTkextbsokof Quantitative ChemicalAnalysisby A.l. Vogel

. PracticalPharmaceuticaChemistryby A.H. Beckett and J.B. Stenlake

. OrganicChemistryby I. L. Finar

. Organic spectroscopyy William Kemp

. QuantitativeAnalysisof Drugsby D. C. Garrett

. QuantitativeAnalysisof Drugsin Pharmaceuticadformulationsy P.D. Sethi

O 00 ~NO O &~ WDN

InstrumentaMethodsof Chemical Analysidy B.K Sharma

10. Spectrophotometrimentificationof OrganicCompoundsy Silverstein
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SemesteVIll T Elective courseon Pharmaceutical Product Development
No of Hours: 3 Tutorial:1 Credit points:4

Unit-I 10Hours
Introduction to pharmaceutical product development, objectives, regulations related to
preformulation, formulation development, stability assessmentmanufacturing and
quality control testingof different typesof dosagdorms

Unit-lI 10Hours
An advancedastudyof PharmaceuticaExcipientsin pharmaceuticgbroductdevelopment
with a special referenct® thefollowing categories

I Solventsandsolubilizers

. Cyclodextrinsandtheir applications

iii. Non - ionic surfactant&nd theirapplications

V. Polyethylengglycolsandsorbitols

V. Suspendingindemulsifyingagents

Vi. Semisolid excipients

Unit-lll 10Hours
An advancedtudyof PharmaceuticaExcipientsin pharmaceuticgbroductdevelopment
with a special referende thefollowing categories

I Tabletandcapsuleexcipients

. Directly compressible vehicles

Iii. Coatmaterials

\2 Excipientsin parenterabindaerosolgroducts

V. Excipientsfor formulationof NDDS
Selectionandapplicationof excipientsn pharmaceuticalormulationswith specific
industrialapplications

Unit-1V 08 Hours
Optimization techniquesin pharmaceuticalproduct development.Astudy of various
optimization techniques for pharmaceutical product development with specific
examples.Optimization by factoridesigns and their applications.A study of QbD and its
applicationin pharmaceutical product development.

Unit-V 07 Hours
Selectionand quality control testingof packagingmaterialsfor pharmaceuticaproduct
developmentregulatoryconsiderations.
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Recommendedooks(Latest editions)

1. Pharmaceutical Statistics Practical and Clinical Applications by Stanford Bolton,
CharlesBonMarcel Dekketrnc.

2. Encyclopediaof Pharmaceutical Technologgditedby Jameswarbrick,Third
Edition,InformaHealthcargublishers.

3. PharmaceuticdDosageForms,Tablets Volumell, editedby HerbertA. Lieberman
andLeonLachman; Marcel Dekkeinc.

4. The Theory and Practice of Industrial Pharmacy, Fourth Edition, edited lgy Roo
kKhar, S P Vyas, Farhan) Ahmad,GauravK Jain;CBSPublishersandDistributors
Pvt.Ltd.2013.

5. Martin‘s Physical Pharmacy and Phar mac|e

PatrickJ. Sinko, BIPublications PvtLtd.

6. TargetedandControlledDrugDelivery, Novel CarrierSystemdy S.P.Vyasand
R. K.Khar, CBS PublishersandDistributorsPvt. Ltd, First Edition 2012.

7. Pharmaceutical Dosage Forms and Drug Delivery Systems, Loyd V. Allen Jr.,
NicholasB.Popovich, Howard C. Ansel, 9th Ed. 40

8. Au | t Bharmaceutics TheDesignandManufactureof MedicinesMichaelE.
Aulton,3rd Ed.

9. Remington- The ScienceandPracticeof Pharmacy20th Ed.

10. PharmaceuticedDosageForms— TabletsVol 1to 3, A. Liberman, LeorLachman
andJosepB. Schwartz

11.PharmaceuticdDosage Forms Disperse Systems Vol 1 to 3, H.A. Liberman,
Martin, M.R and Gilbert S. Banker.

12.Pharmaceutical Dosage FormPBarenteral Medication Vol 1 & 2, Kenneth E. Avis
andH.A.Libermann.

13. AdvancedReviewArticlesrelatedto thetopics.
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