I.T.I DISPENSING AND GENERAL PHARMACY

(Theory) (3hours /week)
UNIT-1

             History of pharmacy: Development of pharmacy education, industries and research 

a) pharmacy literature : history of I.P,B.P,U.S.P,B.P.C and N.F of India and extra pharmacopoeia

b) pharmacy  ethics : interdiction to code of ethics of pharmacy 

            Galenicals: Methods of preparation, storage and packing of infusions, decoctions Tinctures,            liquid extracts, Dry extracts, study in detail of extraction processes like maceration and percolation  

UNIT-2

           Principles and various methods involved in the preparation of the following: solutions,

             Aromatic waters, syrups, mucilage’s, spirits, elixirs, magmas and glycerins   

UNIT-3

           Pharmaceutical calculations (only in C.G.S system) : Percentage calculations ,proportional  

             Calculations, allegation, isotonic solutions, proof spirits and displacement values

             Principles of dispensing: the form of prescription handling, pricing and Refilling of prescription 

             Prescription containers, labeling and packing.

UNIT-4

           Principles involved and procedures in the dispensing of the following classes of     

            Pharmaceutical preparations: Mixtures, emulsions, powders, lotions, liniments, ointments, 

             Creams, pastes, and jellies, suppositories, pessaries, nasal bougies, inhalations, eye drops, ear drops 

              Throat Paints and gargles.  

UNIT-5

           Posology: calculations of doses and a general know –how of the doses.

            Incompatibility: scope, classes of incompatibility, correction of incompatibilities handling of 

            Incompatible prescription pertaining to: alkaloidal incompatibility of soluble iodides, soluble 

            Salicylates and benzoates with acids, ferric salts and alkaline substance, incompatibility 
causing evolution 

            Of soluble barbiturates and emulsifying agents.

I.P.I. DISPENSING AND GENERAL PHARMACY

(Practical’s) [3hrs/week]

           1. Preparations: A minimum 50 preparations having at least one form each class is 

           Compulsory.

Galenicals          : demonstration of maceration; percolation; sox halation

Solutions            : normal saline solution, dextrose solution, benzoic acid solution, copper sulphate and 

                               Zinc sulphate solution, aqueous iodine solution

Aromatic waters: chloroform water, camphor water, peppermint water.

Syrups          

     : 
simple syrup, flavored syrup, artificial syrups. 

Elixirs             

  : 

at least one 

Glycerin         

   : 
phenol glycerin, tannic acid glycerin

Sprits              

  : 

chloroform spirit
Emulsions    

    : 
liquid paraffin emulsion, archis oil emulsion 

Lotions           

  : 
calamine lotion, salicylic acid lotion, compound sulphur lotion.

Liniments       

  : 
Methyl salicylate liniment, camphor liniment, turpentine oil liniment

Ointments      

  : 
sulphur ointment (hydro carbon base) Whitfield ointment (water 




miscible base) Boric acid ointment

Creams          

  : 

cetrimide cream, barrier cream.

Pastes             

 : 

zinc oxide paste 

Gels               

 : 

zinc oxide gel ( bentonite gel )

Suppositories: one each with PEG and cocoa butter as bases .

Ear drops        

: 
boric acid ear drops, sodium bicarbonate ear drops.

Eye drops      

 : 
atropine sulphate eye drops, zinc sulphate eye drops.

Mouth wash : peppermint mouth rinse, zinc sulphat, zinc chloride mouth wash.

Inhalation      

  :
 menthol and eucalyptus inhalation.

Paints               

: 
Mendel’s paint

Powders          

 :
 Dusting powder, divided powder

Gargles   

 : 
potassium chlorate gargle; tannic acid gargle.

2. Important preparations: compulsory.

· Soft soap

· Lysol( cresol with soap solution)

· Milk of magnesia( mixture)

· Chemical incompatibilities ( some representative examples)

3. Some information regarding incompatibilities (can be a demonstration).

4. Prescription reading (minimum of three prescriptions).

5. Study of some marked preparations (minimum of three).

I.T.2. PHARMACEUTICAL INORGANIC AND ANALYTICAL CEMISTRY

(Theory) [3 hrs/week]

PART – A (Inorganic)

UNIT – I

(a) Limit test for arsenic, heavy metals, lead, iron, chloride and sulphate and pharmacopoeia standards.

(b) Electrolytes: sodium, potassium and calcium replenish.

Sodium and potassium replenishes: sodium chloride, compound sodium chloride solution (ringer solution), potassium chloride, ORS.

Calcium replenishes: calcium chloride, calcium gluconate, dibasic calcium phosphate.

(c) Gastro-intestinal agents:

(1) Acidifiers and Antacids: IP: Dilute hydrochloric acid, sodium acid phosphate, sodium bicarbonate, sodium citrate, potassium citrate, aluminum hydroxide gel, dried aluminum hydroxide gel, magnesium oxide (magnesia), magnesium-hydroxide mixture, magnesium carbonate, magnesium trisilicate.

(2) Adsorbents and related drugs: light kaolin, heavy kaolin, activated charcoal

(d)  Acid base regulators: sodium bicarbonate, sodium lactate, sodium

      Citrate/potassium citrate, and sodium acetate, ammonium chloride.

(d) Dialysis fluids: haemodialysis fluids and intraperitoneal dialysis fluids. 
Unit-II


(a)  Mineral nutrients/supplements

(1) Haematinics- Ferrous sulphat, ferrous fumarate, ferrous glutamate, ferric ammonium citrate, iron and dextrose injection.




(2) Halogens: Iodine and iodides or flurides.



(b)  Pharmaceutics aids:

(1) Excipients: dicalcium phosphate, tricalcium phosphate,     

Magnesium stearate, talc and calcium carbonate( precipitated                   chalk).

(2) Suspending agents: bentonite, colloidalsilica, aluminium  

      stearate.




(3) Colourants: titanium oxide, ferric oxide.



(c)  Expectorants: ammonium chloride, potassium iodide.



(d)  Emetics: potassium antimony tartarate, coppersulphate, zinc sulphat.



(e)  Antidotes: Sodium thiosulphate, sodium nitrite.

UNIT-III



Definition, Preparation, Properties, Assay methods, Limits and Uses

(a) topical agents:

1) Astringents: Zinc sulphate, Zinc oxide, Calcium hydroxide, Copper sulphate, Bismuth sub carbonate.

2) Topical protestants: Zinc oxide, Calamine, Zinc stearate,Talc, Titanium-dioxide, Heavy kaolin and Light kaolin(only uses).

3) Silicone polymers: Activated Dimethicone.

4) Anti infective: Hydrogen Peroxide solution, Potassium permanganate, silver nitrate (silver protein), iodine, (solutions of iodine, povidone-iodine ), Boric acid, Zinc –undecylenate, Mercury compounds (yellow mercuric oxide, ammoniated mercury), Sulphur, Selenium sulphide.

(b)   Dental products:

                 1) Flourides: Sodium fluoride, Sodium monofluorophosphate and stannous fluoride.

                 2) Oral antiseptics and Astrigents: Hydrogen peroxide, Sodium peroxide (BP), Magnesium peroxide, zinc peroxide and Mouth washes.  

                 3) Dentifrices: Calcium carbonate, Dibasic calcium phosphate, Calcium phosphate,  Sodium metaphosphate and

                      Strontium chloride.

                  4)Cements& Filters: zinc oxide (only uses).

 (c)   Other Medicinal agents:

               1) Antineoplastic agents: Cisplatin

2) Antidepressanys: Lithium carbonate

3) Diagnostic agent: Barium sulphate.

4)Surgical aid: plaster of Paris.

PART-B (Analytical)

Unit-IV

a) Theory of Neutralization Titration: Acidimetry, Alkalimetry, acid-base concept, Common ion effect and Solubility product, PH, Buffers and indicators.

b) General Principles and theory of oxidation-reduction methods, and precipitation methods. An account of the indicators used in these titrations.

c) Application of the above methods in the analysis of drugs as under IP 1996.
Unit-V

a) Complexometric titrations: Theory, types and application in pharmaceutical analysis. Masking and demasking and their applications.

b) Non-aqueous Titration: Theory, types, solvents used and application in Pharmaceutical analysis.

Application of the above methods in the analysis of drugs, as under IP 1996 (including the latest addenda).

c) Karl-fisher method of estimation of water and oter methods of moisture determination and picnometry.
I.P.2. PHARMACEUTICAL INORGANIC AND ANALYTICAL CHEMISTRY

(practicals) [3hrs/week]

List of experiments:

A) Limit tests for the following as per the procedure given in Indian Pharmacopoeia (1996)-including the latest addenda)

1) Chlorides

2) Sulphates

3) Heavy metals

4) Iron

5) Arsenic(demonstration)

6) Balances and weighing, calibration of weight, Pipette and Burette.

7) Preparation and standardization of Hydro chloric acid solution (0.1N).

8) Preparation and standardization of Potassium permanganate solution (0.1N&0.1M).

9) Preparation of primary standard solution of 0.1N Potassium hydrogen phthalate.

10) Preparation and standardization of 0.1N EDTA solution

11) Preparation and purification of boric acid.

12) Preparation and purification of sodium citrate.

13) Preparation and purification of potash alum.

14) Preparation and purification of yellow mercuric oxide.

15) Preparation and purification of ammoniated mercury.

16) Preparation and purification of magnesium stearate.

17) Assay of sodium bicarbonate ans assay of boric acid (neutralization).

18) Assay of calcium gluconate (or) any calcium compounds (complexometry).

19) Assay of copper sulphate (redox titration).

20) Assay of sodium acetate (non-aquoes titration).

21) Assay of ferrous sulphate (oxidation-reduction / redox titraton).

22) Assay of hydrogen peroxide solution (permanganometry).

23) Exercises related assay by gravimetric method.

I.T.3. PHARMACEUTICAL ORGANIC CHEMISTRY - I

(Theory) [4 hrs /week]

Unit – 1

     Structure and activity of organic molecules: shapes of organic molecules, bond lengths, bond angles and bond dissociation energies. Electronic effects in organic molecules: Inductive effect, Electrometric or mesmeric effect, hyper conjugation , concept of resonance , types of organic reagents and reactions.

A Study of Hydro carbon
Aliphatic /Alicyclic Hydrocarbons : Nomenclature , Isomerism ( chain, conformational and geometrical) , Relative stabilities ( Heats of combustion and Hydrogenation ),Ring stabilities of  cyclohexane , chair –boat conformation , Bayer’s Strain theory and Sachse – Mohr theory .Free radical substitution reactions ( Halogenations ) of Alkenes , Selectivity of Halogen.

Alkenes: Electrophillic addition reactions of alkenes, Markovnikov’s rule, Kharasch effect , Bayer’s Oxidation ( Cis – Hydroxylation  , Polymerization ).

Alkadienes : 1,4 addition reactions .

Aromatic Hydrocarbons:

 Kekuie’s structure of Benzene , Bond lengths , (( Heats of Hydrogenation and Stability , Molecular  orbital picture of Benzene , Aromaticity , Huckel’s rule ,  Nomenclature of benzene derivatives, characteristics  reactions of benzene , theory of reactivity and orientation in mono substituted benzenes.

Halogen compounds – Aliphatic:  Nomenclature, two major methods of preparation , characteristic nucleophillic substitution reactions , Factors that play role in SN1 and SN2 , Walden inversion , Elimation Reaction and Saytzef’s rule.

Halogen compounds : Aromatic Nomenclature  low reactivity  of halo benzenes towards nucleophillic substitution , Benzyne ion concept .

 Alcohols  :  Nomenclature , classification ,two  important methods of  preparation physical properties  , Hydrogen bonding ,characteristic nucleophillic substitution reactions (Replacement of -OH by – Cl ), Elimination reactions , Reimer Tiemann reaction and relative reactivities of 10,20 and 30 alcohols.

Ethers: Nomenclature, Williamson’s synthesis, Action of HI on ethers (Ziesel’s Method).

Alkynes: Acidity of 1-alkynes, Formation of metal acetylides. Stereo specific reduction of alkynes. Addition of hydrogen halide (HCL) addition of water and keto-enol Tautomerism.

Unit-III 

 Carbonyl compounds: Nomenclature, two important methods of preparation , polarity of carbonyl group, reative activites of Carbonyl compounds,nucleophilic addition and addition-elimination reactions, oxidation – reduction reactions, aldol condensation , cannizzaro reaction ,Benzoin condensation, Perkins reactions Reformat sky reaction,

Phenols: Nomenclature,two important methods of preparation, physical properties, acidity of phenols, stability of peroxide ion, reactions of phenols, Kolbe-Schmidt reaction stability of conjugated dienes, and Fries rearrangement. 

Unit-IV

Carboxylic acids and their derivatives:

Carboxylic acids: Nomenclature, Inter molecular association, stability of carboxylate

Anion, Two important methods of preparation, Decarboxylation, functional groups reactions, Reduction of carboxylic acids. A note on dicarboxylic acids.

Acid derivatives:(Acid chlorides, anhydrides, esters and amides). Nomenclature Reactions like hydrolysis, Reduction of esters and amides, Hofmann’s degradation of amides. Brief account of Malonic and acetoacetic esters. Their importance in synthesis.

Unit – V  

Nitrogen compounds:
Nitro compounds: Nomenclature, acidity of nitro compounds containing    halogens Reductive reactions of aromatic nitro compounds.
Amines:    Nomenclature , basisity of amines  Classification  relative reactivity . Hinesburg method of separation, acylation reactions.
 Diazotization and Reactions of Diazonium salts.

Nitriles and isonitriles :  Nomenculature, two method of synthesis reactivity and functional  reactions.

Poly nuclear aromatic hydrocarbons:: Nomenclature Structure and aromatic character of Naphthalene and anthracene . Resonance structures, electron density and reactivity .Electrophillic substitution, Oxidation and Reduction Reactions.

I.P. 3. PHARMACEUTICAL ORGANIC CHEMISTRY-I

{Practical}[3hrs\week]
INTRODUCTION TO:   EQUIPMENT &GLASSWEAR, RECRYSTALLIZATION METHOD, DETAILS OF M.P, B.P & DISTILLATION

I. PREPARATION OF ORGANIC COMPOUNDS (EACH INVOLVING A SPECIFIC ORGANIC REACTION COVERED IN THEORY)

1           N-acetylation

:
preparation of acetanilide from aniline 

2            o-acetylation     

:
preparation of asprine from salicylic acid

3            nuclear bromination           
:
preparation of p-bromoacetanilide from                                                                                                                                            

                 Acetanilide

4            hydrolysis  
                           :           preparation of p- bromoaniline  from                                                                                                                                                       

                              p-bromoacetanilide 


5            nuclear nitration  

:
 preparation of m-dinitroaniline from

               benzene

      6            reduction   


:
preparation of m-nitroaniline  from  

                             m-dinitrobenzene

      7            oxidation                               :         preparation of  benzoic acid from 

                                  benzylchloride

      8            esterification                         :         preparation of n-butylacetate from  

                                   n-butylalcohol

      9           etherification                          :         preparation of betanapthyl methyl ether   

                                                                               From betanaphthol

     10          addition-elimination               :         preparation of phenyl hydrozone or 

                   



          Oxime from benzaldhyde 

     11          alpha-halogenation-cum          :         preparation of iodoform from ethanol 


     oxidation
                              or acetone

     12          extensive nuclear bromination :        preparation of tribromophenol or  

                                                                                             Tribromoaniline from phenol or aniline

Systematic qualitative analysis (identification) of monofunctional organic compounds :

Avoid water –soluble compounds, and compounds containing more than one functional group 

An experimental determination of relative reactivities of the following 

(a)    differentiation between parafinic,olefinic and actylinic hydrocarbons using  

1)test for unsaturation with bromine-carbon tetrachloride and /or dil.aq.potassium permanganate ,and 

             2)ammonical silver nitrate.

b)   differentiation  between  benzene, tolurne and  nitrobenzene  ( relative  aromaticity)   using conc. Sulphuric ascid ( suffocation). 

c) differention between  aniline  ( primary), n-methylation ( secondary), N,N- dimethyl ( tertiary) using tosyl chloride( hinsberg’s method)

d) Differentiation between : n-propyl alcohol, iso propyl alcohol and tert. Butyl alcohol using the Lucas reagent 

e)   Differentiation between : formaldehyde, acetaldehyde, benzaldehyde using tollen’s reagent

I.T.4.REMEDIAL MATHEMATICS

(ONLY FOR STUDENTS ADMITTED UNDER B.P.C & D.PHARM STREAMS)

(THEORY)[2HRS/WEEK]

UNIT-I

ALGEBRA: arithmetic and geometric progression .permutations and combinations. Binomial thermo. Partial fractions .logarithms .matrices: typesn, addition multiplication of matrices, determinant of second &third order .adjoin &inverse nonsingular matrix .application of determinant to solve simultaneous equations by crammers rule

Unit -2

TRIGONOMETRY: trigonometric ratios &the relation between. Sin (a+b),cos(a+b)tan(a+b) formula only. Trigonometric ratios of multiple angles height distances with simple problems

Unit-3

ANALYTICAL GEOMETRY: distance between two points, area of a triangle .coordinates of a point dividing agiven segment in a given ratio. locus. Equation to straight line in different forms .angle between straight lines .point of intersecting.

Unit-4

DIFFERENTIAL CALCULUS: continuity &limits differentiation derivability and deviation ,rh&lh derivatives, differential general thermos and derivation ,derivatives of trigonometric functions (including reverse trigonometric functions),logarithmic & partial differentiations ,maxima &minima(elemental) 

Integral calculus :integration as reverse process of differentiation ,definite integrals ,integration by substitution and by parts ,integration of algebraic functions, evaluation of area and volume in simple cases.
      UNIT – V


Differential equations: formulation and derivation, order and degree, first order and degree, linear equation with constant co-efficiency, homogeneous linear equations (first method of solution only); simultaneous differential equations which are linear and of first order.

I.T.4.REMEDIAL BIOLOGY

(Only for students admitted under M.P.C stream)

(Theory)[2hrs/ week]

Section - A (Botany)
UNIT-1

            PLANT CELL AND TISSUES: plant cell ultra structure with special reference to plasma membrane, mitochondria and   plastids.  Cell inclusions.  Cell division: mitosis and meiosis. Types of plant tissues, tissue systems and their functions.

UNIT-2

         MORPHOLOGY AND HISTOLOGY:  root, stem, bark, wood, leaf, flower, fruit and seed.  Modifications of roots and stems.

UNIT-3

       TAXONOMY: taxonomic hierarchy.  Systematic position (classification) of the following families with special references to medicinal magnoliophyta (angiosperms): fabaceae( leguminosae), apiaceae(umbelliferae), apocyanaceae, solanaceae, lamiaceae(labiatae), liliaceae and zingiberaceae

SECTION- B (ZOOLOGY)

UNIT-4

      ANIMAL CELLS AND TISSUES:  animal cell ultra structure with special reference to endoplasmic reticulum, golgi apparatus, and ribosome.  Cell division. Types of cells and tissues, and their functions.

UNIT-5

     STUDY OF ANATOMY OF FROG:  a basic study of GI , nervous, cardiovascular, genitor-urinary, muscular-skeletal and respiratory  systems. A comparative study of gross anatomy of different organs of rabbit, mice, guinea pig  and  a primate

UNIT-6

        FUNDAMENTALS OF PARASITOLOGY:  life cycles of some animal parasites that cause human diseases:  amobeasis – Entamoeba histolytica ( protozoa); malaria-  plasmodium vivax (protozoa); taeniasis  and cysticercosis – taenia sodium ( cestoda); and filarial- wuchereria bancrofti (nematode)

I.P.4. REMEDIAL BIOLOGY
(For students from M.P.C stream)

 EXPERIMENTS

1. Introduction of microscopes and their handling. 

2. Morphology of various plant parts.

3. histological study of ( transverse sections)

               a)     Monocot root                                     b) monocot stem

               c)     Monocot leaf                                      d) dicot root

               e)     Dicot stem                                         f ) dicot leaf

  4.      Systematic study of representatives of the following families

               a) apocynaceae                                          b)  solanaceae

                  c,d,e: 3 sub –families of leguminosae

  5.      Study of following systems of frog (dissections)

              a) Digestive system                                      b) respiratory system

              c) Venous system                                         d) arterial system

I.T.5. BIOCHEMISTRY
(Theory) [ 2hrs/week  ]

UNIT-1

       CARBOHYDRATE METABOLISM:  glycolysis,  glycogenolysis, gluconeogenesis, kreb’s  cycle,  direct oxidative pathway(HMP), uronic acid pathway

UNIT-2

   METABOLISM OF PROTEINS  AND AMINO ACIDS:   essential  and non- essential amino-acids, general metabolic reactions of amino acids like dseamination, transamination, decarboxylation , urea cycle;  metabolism of the following aminoacids  : glycine, phenylalanine, tyrosine, cystein, cystine, methionine, tryptophan, valine and lysine. 

UNIT-III


Metabolism of lipids: Essential fatty acids, ß-oxidation of fatty acids, ketogenesis,

Biosynthesis of fatty acids and cholesterol.

Enzymes: classification, structure, mechanism of enzyme action, properties, Factors influencing enzyme action, activators and derivatives of enzymes, Competitive and noncompetitive inhibition with respect to drug action, coenzymes.

UNIT-IV 

The principles involved and the method used in the qualitative and quantitative analysis of blood for the following constituents: glucose, urea, cholesterol, bile salts, bile pigments, creatinine, calcium, phosphates, SGPT and SGOT.

The principles involved and the method used in the qualitative and quantitative analysis of urine for the following constituents: glucose, ketone bodies, bile salts, bile pigments and albumin.

UNIT-V

Role of minerals and water in Biochemical processes with emphasis on the Following:  calcium, sodium, potassium, magnesium, iron and phosphorous.
Nucleic acid metabolism:  structure of DNA and RNA, Biosynthesis of purines And pyramidines, Biosynthesis of DNA and RNA.

Biological oxidation: Introduction, brief account on the role of oxidases, Dehydrogenases, hydroperoxidases and oxygenases in biological oxidation.

I.P.5. BIOCHEMISTRY

(Practicals) [ 3 Hrs/week]


Experiments: 

1. Identification of carbohydrates

2. Preparation of osazones

3. Identification of Amino acids

4. Identification of proteins


5. Colour reactions of cholesterol


6. Analysis of urine.


7. Analysis of urine for abnormal constituents.

 
8. Estimation of chlorides in urine


9. Estimation of glucose in urine.


10. Estimation of uric acid in urine

         11. Estimation of creatinine in urine


12. Estimation of glucose in blood by Folin-Wu method


13. Estimation of glucose in blood by glucose oxidasze method.


14. Estimation of serum cholesterol (Enzymatic method)


15. Estimation of urea in blood


16. Estimation of creatinine in blood


17. Estimation of serum protein


18. Estimation of urobilinogen in blood


19. Estimation of Bile pigments in Serum

          20. Estimation of alkaline phosphatase in serum.

I.T.6. COMMUNICATIVE SKILLS IN ENGLISH

(Theory) [2Hrs/Week]

UNIT-I


Role and importance of communication, verbal and no verbal communication, Group communication, effective communication, barriers to communication, Communication medua, participating in discussions, conduct of seminars, Conferences etc. making presentations through collection, evaluation, organizing  the information, interacting with learners and teachers, Role of with and humor in communication.

UNIT-II

Spoken English Vs written English, reading method, formal/informal English (one way/two way); British/American/Indian Englishes; how to introduce one Self and others; how to tender apology; how to thank in different ways; Greetings, some polite expressions; agreement and disagreements; how to use a Dictionary; how to use a thesaurus; vocabulary development; synonyms and Antonyms; one word substitutes; comprehension.

UNIT-III

Communication through letters; official and personal letters; letters of complaint; Letters of enquiries; and responses; writing memos, circulars and notices; what to avoid while writing; paragraph writing; scientific/technical report writing; drafting and delivering a speech, resume writing and interview techniques.

UNIT-IV


Grammar: sequence of tenses, voice, articles, direct and indirect speech; Degree of comparison; common errors in English made by Indian learners of English. Concepts of learning and listening: types and methods of learning and listening; learning and listening of knowledge, attitudes,skills and practices.

UNIT-V

The following four essays from “selection from modern English” pros Edited by Haladhar panda are prescribed:


1. Our own civilization                     - C.E.M.Joad


2. Andrew Carnegie                          -E.H Carter


3. The secret of work

      -Swami vivekananda    

`
4. The generation Gap
     -Benjamin Spock

