I semester

Bio-pharmaceutics & Pharmacokinetics - Theory

Unit – 1

Absorption of drugs from G.I. T: Mechanism of drug transport- Passive diffusion, pore transport, carrier mediated transport, facilitated diffusion, active transport, ionic diffusion, ion pair transport, Endocytosis, factors governing gastrointestinal absorption of drug from its dosage form.
Unit – 2

Pharmacokinetics Basic considerations: Rate , Rate constants and orders of
 reactions – Zero order kinetics ,Zero order Half - life, First order kinetics, First order half life , Mixed order Kinetics.
Unit – 3

Open one compartmental model: Description, volume of distribution, Drug concentration in plasma, Kinetics of I.V administration, short term constant rate I.V  infusion , repetitive dosing – average concentration of drug at steady state, loading dose, dosing interval.

Unit – 4

Commonest Multicompartment models – Two compartment open model (I.V) Bolus administration, Method of residuals, assessment of Pharmacokinetic Parameters, Two compartment open model Intravenous infusion, Two compartment open model – Extravascular Administration.
Unit – 5

Non compartmental Analysis – Area under curve (AUC) &Area under first moment curve (AUMC) plots, Advantages & its limitations, Mean residence time (MRT), Drug absorption - Predicting steady state concentration.

Books for reference:

1. Gennaro A R, Remington: The science and practice of pharmacy, 20th Edn., 
Vol I&II.

2. Gibaldi M, Bio-pharmaceutics & Clinical Pharmacokinetics, 4th Edn., 
Lea & Fibiger, Philadelphia, 1991.

3. Brahmankar and Jaiswal , Bio-pharmaceutics & Pharmacokinetics, 2nd Edn., 
Vallabh prakashan, New Delhi, 1998

4. Swarbrick J, Current concept in Pharmaceutical science: Bio-pharmaceutics,
Lea & Fibiger, Philadelphia, 1970

5. Notari R E, Bio-pharmaceutics & Clinical Pharmacokinetics, 4th Edn., 
Marcel dekker, inc., New york, 1987

Modern Pharmaceutics – Theory

Unit – 1

Stability testing of pharmaceutical products:

Physiochemical factors affecting stability of drugs, Methods to find out degradation pathways, determination of shelf life by accelerated stability testing.

Unit – 2

Sterile dosage forms, biologicals – Types of immunity, product of biologics, storage, handling and shipping of biologics, biologics for active immunity, biologics for passive immunity, administration and toxicity associate with biological products, examples and administration of biological products by Health care providers
Unit – 3

Dissolution Study:

Importance, objectives, equipments, Biological classification system (BCS); its significance on dissolution study and application in dosage form development: Selection of dissolution medium and conditions. Comparison of dissolution profile by model independent (similarity and dissimilarity factor) and    dependent method.

Unit – 4

Introduction of formulation of protein and peptides, supercritical fluid technique, PEGylation, Biotechnology based pharmaceuticals, taste masking, particle coating. 

Unit – 5

Enzyme Technology – Production, Isolation and purification of enzymes, Application of enzymes in pharmacy and immobilized enzymes and its future applications and monoclonal antibodies. Fermentation technology design and principles involved in the process of fermentation.
.
Books for reference

1.  Gennaro A R, Remington: The science and practice of pharmacy, 20th Edn., 
      Vol I&II.

2. Lachman L & Libearman H A, The theory and practice of industrial Pharmacy, 3rd edition, Vergese Publishing house, Mumbai, 1991.

3. Banker G S and Rhodes C T, Modern Pharmaceutics, 3rd edition Marcel dekker, inc., New york, 1995.

4. Turbo S and King R E , Sterile dosage forms , 3rd edition Lea & Fibiger, Philadelphia, 1987.

5. Aulton M E., Pharmaceutics – The science of dosage form design, 1st Edn.,

      6.  Wiseman A, Principles of Bio – technology, 2nd Edn., Surrey univ Press, 
           New  york, 1988

      7.  Wiseman A, Handbook of Enzme Biotechnology, 2nd Edn.,

 8.
Web Resources in Pharmacy, InPharma Publication, Bangalore 
Advances in Pharmaceutics – Theory

Unit – 1

Preformulation studies in detail (Preformulation studies - Perspective and concepts: Detailed study of parameaters like solubility, partition coefficient, dissolution, crystal morphology, crystal optics, polymorphism and purity studies: drug excipient compatibility study) and new formulation development.
Unit – 2

New drug development and approval process: Investigational New drugs (IND), New drug application (NDA), Supplemental New drug application (SNDA), ICH requirements for registration of pharmaceuticals.

Unit – 3

Validation: Basic concepts, validation of equipments, Elements of validation, sampling techniques, Acceptance limits for cleaning validation, Protocol for process of injection and tablets overview.
Unit – 4

a. Methods of enhancing bioavailability, Enhancement of dissolution characteristics, Bioavailability enhancers.
b. Surgical products: definition,primary wound dressings,adsorbent surgical cotton,surgical gauze, bandages, adhesive tapes, protective cellulosic hemostatics,official dressings, catgut medical prosthetics and organ replacement materials
Unit – 5

a. Polymers; pharmaceutical applications, biomedical uses of polymers, molecular weight, polymer solution, gel formation. 
b. Microencapsulation : Types, importance,  microencapsulation by coacervation phase separation,multiorifice centrifugal separation, spray drying, spray congealing, air suspension technique, coating pan and other techniques and evaluation of microcapsules

Books for reference:
1. Gennaro A R, Remington: The science and practice of pharmacy, 20th Edn., 
      Vol I&II., Lippincott Williams & Wilkins , Philadelphia, PA, 2000

2. Lachman L & Libearman H A, The theory and practice of industrial Pharmacy, 3rd edition, Vergese Publishing house, Mumbai, 1991.

3.  Banker G S and Rhodes C T, Modern Pharmaceutics, 3rd edition Marcel            dekker, inc., New york, 1995.

4. Aulton M E., Pharmaceutics – The science of dosage form design, 1st Edn.,

5. Ansel H C, Allen, Jr., L V et al, Pharmaceutical dosage forms and drug delivery systems, 7th Edn., Lippincott Williams & Wilkins , Philadelphia, PA, 2000.

6. FDA Code of federal Regulations , TITLE 21, Part 300 – 314

7. Guarino, RA, New drug approval process, Marcel Dekker, Inc., New york , 1987

Drug Regulatory Affairs & Current GMP - Theory

Unit – 1

Introduction to regulatory affairs, purpose, regulatory guidelines for active ingredients and formulations, regulatory guidelines for packaging materials, biological tests and evaluation of closures.

Unit – 2

Intellectual property rights: Introduction, Purpose, guidelines as per Indian and other regulatory authorities.
Unit – 3

Basic concepts: Quality assurance, quality control, Practice of CGMP, Schedule M, WHO, GMP, GLP, GCP, MHRA, TGA, USFDA.

Unit – 4

Preparation of documents: New drug application (NDA, ANDA) – export registration – CTD (Common Technical Document).

Unit – 5
Quality audit and self inspections: Audit in pharma, types – internal & External, Regulatory audit, Quality review, necessity for quality product, quality team, frequency of quality review, handling of returned products, finished product release, distribution of records, SOPs, Documentation, Master formula records, Batch Manufacturing Records, contract licenses, complaints and recalls

Books for reference:

1. S.H. Willig. M.M. Tuckeman and W.S.Hitchings, “Good Manufacturing practices for Pharmaceuticals”, Drugs and Pharmaceutical science series, volume 16, Marcel Dekker Inc., N.Y.
2. GMP by Sidney H, Willing.

3. Quality Assurance Guide, Organisation of pharmaceutical producers of India.

4. P.P Sharma, How to practice GMP’S vandhana publication, Agra.

5. Theory and practice of Industrial Pharmacy by Liberman and Lachman.

6. Remington’s Pharmaceutical sciences.
Pharmaceutical formulations Techniques
Unit – I

A Brief study on formulation and evaluation of specialized pharmaceutical dosage form Dry syrup, Topical gel, Microemulsion, dry powder, Parenteral emulsion and suspension, Clear shampoo, hair cream, Face wash, Sunscreen Lotion, Anti wrinkle cream, Face wash etc.

Unit – II

Compaction and compression: compaction of powder with a particular reference to distribution and measurement of forces within the powder mass undergoing compression effect of particle size, moisture content, lubrication on strength of tablets.

Unit – III

Oral solutions, syrups & Elixirs : Solvents for oral preparation, preparation of solutions, oral solutions, dry mixtures for solutions, oral solutions, oral dehydration solutions, oral colonic lavage solutions, components of syrups, formula of syrups, preparation of elixirs, medicated and non medicated elixirs.

Unit – IV

a. Suppositories: ideal requirements bases, manufacturing procedures, packaging and evaluation.

b. Ophthalmic preparations: requirements, formulations, method of preparations, containers and evaluation.
 

Unit – 5

Formulation of cosmetics:

Additives used in cosmetics – surfactants, humectants, antiseptics, Preservatives, Antioxidants, Manufacturing of cosmetics, mixing and manufacture of bulk cosmetic products, packaging, cleanliness, hygiene and microbiological control in cosmetic manufacture, quality of water in cosmetic industry.
Books for Reference:

1. Harry’s cosmeticology by J. B., Wilkinson and R.J., MOORE, LONGMAN Scientific and technical, England.

2. Remingtons Pharmaceutical Sciences 19th edition.
3. HC Ansel introduction to pharmaceutical dosage forms.

4. Cosmetics science and technology by sagtarian and MS Balsam

5. Theory and practice of Industrial pharmacy by Leon Lachman and Liberman

Modern Pharmaceutical Analytical Techniques – Theory

Unit – 1

UV-VISIBLE SPECTROSCOPY : 

Brief review of electromagnetic spectrum and absorption of radiations. The chromophore concept, absorption law and limitations. Theory of electronic spectroscopy, absorption by organic molecules, choice of solvent and solvent effects, modern instrumentation – design and working principle. Applications of UV-Visible spectroscopy (qualitative and quantitative analysis), Woodward – Fischer rules for calculating absorption maximum. IR – Spectrometry: Theory, molecular vibration, instrumentation, sample preparation, applications of IR Spectrometry in pharmacy.  FTIR – theory, instrumentation and its application.
Unit – 1I
SPECTROFLUORIMETRY:

Theory, instrumentation, advantages, relationship of chemical structure to fluorescence spectra, solvent effect, effect of acids and bases on fluorescence  Spectra, concentration effects, factors affecting fluorescence intensity, comparison of fluorescence and UV-Visible absorption methods and applications in Pharmacy. Mass spectrometry: Theory, Fragmentation pattern, ionization techniques, electron bombaratment, chemical ionization, field desorption, fast atom bombardment and application of mass spectrometry, Interpretation of mass spectra, determination of molecular weight and molecular formula.

Unit – 1II
NMR - SPECTROMETRY: 
Fundamental Principles and Theory, Instrumentation, solvents, chemical shift, and factors affecting chemical shift, spin-spin coupling, coupling constant, and factors influencing the value of coupling constant, spin-spin decoupling, proton exchange reactions, FT-NMR, 2D -NMR, NMDR, NOE, NOESY, COSY and applications in Pharmacy, interpretation of spectra, C13 NMR-Introduction, Natural abundance, C13 NMR Spectra and its structural applications.Theory, spin – spin coupling, chemical shift, Magnetic equivalence – spin – spin decoupling – shift reagents, instrumentation, Interpretation of  NMR spectra & applications of NMR spectrometry in pharmacy.

Unit – 1V
CHROMATOGRAPHIC TECHNIQUES 

a) Classification of chromatographic methods based on mechanism of separation: paper chromatography, thin layer chromatography, ion exchange chromatography, column chromatography and affinity chromatography – techniques and applications.

b) Gas Chromatography: Theory and principle, column operation, instrumentation,   derivatisation methods and applications in Pharmacy.

c) High Performance Liquid Chromatography: Principle, instrumentation, solvents used elution techniques, RP-HPLC, LC-MS and applications in Pharmacy.

d) HPTLC and Super Critical Fluid Chromatography (SFC): Theory and Principle, instrumentation, elution techniques and pharmaceutical applications.

Unit – V

Theory, instrumentation and application of atomic absorption and atomic emission spectroscopy. X – Ray diffraction methods: Introduction, generation of x – rays, x-ray diffraction, Bragg’s law, x- ray powder diffraction, interpretation of diffraction patterns and applications.

PRACTICAL

    The practical syllabus comprises of the exercises based on the topics mentioned in the Theory syllabus. 

REFERENCE

1. A.H. Beckett and J.B. Stenlake, Practical Pharmaceutical chemistry, psrt 1&2, the athlone press, London.

2. D.A. Skoog and leary J.J., Principles of instrumental analysis, Saunders college publishing, New york.

3. H.H. Willard, L.L. Meritt, J.A. Dean and F.A. Settle, Instrumental methods of Analysis, Wadsworath , New york.

4. Y.H. Sharma, Elementary organic absorption spectroscopy, s. Chand, 
New Delhi.

5. Introduction to molecular spectroscopy, McGraw – Hill. London.

6. Haris, R.K. Nuclear Magneatic Resonance spectroscopy, Pitman, London.

7. A.K. Srivastava, P.C. Jain chemicak analysis,  S. Chand & company Ltd., New Delhi.

I - Semester

Bio-pharmaceutics & Pharmacokinetics – Practical

Experiments based on invitro dissolution test in marketed enteric coated tablets and sustained release tablets, partition coefficient and effect of PH on weakly acidic drug and basic drugs, protein binding studies on paracetamol, determination of half life, study of Gastro intestinal absorption of paracetamol, 

Modern Pharmaceutics – Practical

    Experiments based on Quality control test for commercial tablets and capsules,preparation of oily phenol injection, calcium gluconate injection I.P, Vitamin B complex syrup, Preparation of salicylic acid ointment and study the release rate, milk of magnesia, Hydrolytic resistance test, formulation and evaluation of emulsion and Modern Pharmaceutics theory would be selected for the practical
Advances in Pharmaceutics – Practical

Experiments based on comparative study of invitro release of a drug made into sustained release tablets by using HPMC & EC, Microencapsulation of aspirin by emulsion solvent evaporation method, coacervation phase separation technique, preparation of solid dispersion of aspirin by fusion method, solvent evaporation method and melting solvent method, preparation and evaluation of multiple emulsion, preparation of matrix embedded system of drug in hydrophobic polymer and its release studies and some important formulations  would be selected for the practical.

Modern Pharmaceutical Analytical Techniques – Lab
1. Experiments based on Instrumental methods of analysis and Modern Analytical techniques ( Theory papers)

2. Experiments would be selected illustrating the principles involved in estimation of raw material and finished products representing major categories of drug formulations from Pharmacopoeias.

II- Semester

Industrial pharmacy – Theory
Unit – 1
Industrial management; Production management – production planning and control, legal control, lay out of building. Finance management, Material management, sales forecasting and safety measures in Pharmaceutical Industry.

Unit – 2
Operations, machineries, large scale manufacturing in process control, good manufacturing practice and quality control involved in following dosage forms. Solid dosage forms – Tablets, capsules, Liquid formulations, semisolids, Parentral ophthalmic products, dry syrups and multiple emulsions.
Unit – 3

Sterilization process; Principle, advantages, disadvantages, applications of different sterilization methods, equipments. Sterility testing ; Principle, General procedure, control tests, sterility testing of some preparations like parentrals and ophthalmic preparations, surgical sutures and ligatures.
Unit – 4
Cosmetic formulation:  Product development and testing of the following – shampoos, nail polish, depilatories, tooth pastes, Tooth powders, hair dyes, hair cream ,face powders & compacts (with manufacturing procedure, advantages, limitations and evaluation procedures should be discussed separately)
Unit – 5
a. Pharmaceutical packing materials: selection and evaluation of Pharmaceutical packing materials including containers and closures (Glass, plastic & Rubber) including merits and demerits, Special problems of containers product interactions, pharmacopeias specifications, tests and standards.

b.  Industrial Hazards and safety precautions
Books for reference

1. Pharmaceutical Industrial management, G. Vidya sagar, Pharma book syndicate 2005.

2. Pharmaceutical Dosage forms: Parenteral medications volume 1 – 2: By 
Leon Lachman. 
3. Modern Pharmaceutics by Gillbert and S. Banker.

4. Bentley’s Textbook of pharmaceutics – Rawbins

5. Textbook of cosmetics and science by Harry.

6. Applied Production and operations management by Evans, Anderson, Sweeny and Williams

Advanced Drug Delivery system - Theory

Unit – 1
Sustained release drug delivery system – concept, drug properties relevant to sustained release formulation, mechanisms, oral and parental sustained release dosage forms and their evaluation.

Unit – 2
Targeted drug delivery system – nanoparticles, liposome, resealed erythrocytes, immunologically based system – antibodies for drug delivery, magnetic microspheres

Unit – 3
Controlled drug delivery modules – a. insulin pump, occusert, oral osmotic pump system, modules for gastro intestinal tract, implants, intravagainal and intra uterine drug delivery systems 
b. Trans dermal drug delivery systems.

Unit – 4
Delivery of biotechnology products: Genetic material drug delivery, protein and peptide drug delivery.

Unit – 5
Regulatory considerations in controlled release medication - Requirements to demonstrate safety and efficacy and bioavailability assurance; Feasibility of manufacture of sustained action drug delivery systems.
Books for reference
6. Gennaro A R, Remington: The science and practice of pharmacy, 20th Edn., 
Vol I&II.

2. Banker G S and Rhodes C T, Modern Pharmaceutics, 3rd edition 
      Marcel dekker, inc., New york, 1995.

3. Aulton M E., Pharmaceutics – The science of dosage form design, 1st Edn.,
8. Ansel H C, Allen, Jr., L V et al, Pharmaceutical dosage forms and drug delivery systems, 7th Edn., Lippincott Williams & Wilkins , Philadelphia, PA, 2000.

9. Chein Y W, Novel drug delivery systems. 2nd Edition, Marcel dekker, inc.,  New york, 1992.

10. Robbinson J R and Lee V H, controlled drug delivery system – fundamentals and applications, 2nd Edition, Marcel dekker, inc.,  New york, 1987
Product development – Theory
Unit – 1

Development Of dosage forms, four stage developments, biological basis and opportunities, dosage form and its implications, manipulation of physiological process. Case studies will be discussed after each topic with current literature.

Unit – 2
a. Preformulation studies for drug substances
b. Preclinical testing strategy, technical details of experiments, flow chart for development of pre – clinical testing.

c. Clinical studies; design and organization of phase – I to Phase – II clinical studies.single dose toxicity studies and repeat dose toxicity studies.
Unit – 3
a. Rheology: Newtonian and non- Newtonian systrms, thixotrophy, determination of rheological properties, applications to pharmacy. 

b. Micromeritics ; Particle size distribution, methods for determinig particle size, shape and surface area.
Unit – 4

Pilot plan scale up techniques: General considerations, reporting responsibilities, personnel requirements, space requirements, review of formula, raw materials, relevant processing equipment, production rates, process evaluation, preparation of master manufacturing procedures, GMP considerations, transfer of analytical methods to Quality Assurance.

Unit – 5
Documentation relating to product development, Standard operating procedures, standard test processes, cleaning methods, quality control documents, batch release documents, distribution records, complaints and recalls records, retention of records.

Books for reference:

1. Pharmaceutical dosage forms, Herbert A. Lieberman, Marcel Dekker, 1996.

2. Pharmaceutical dosage forms, Kenneath E. Avis, Marcel Dekker, 1991.

3. The theory and practice of industrial Pharmacy by Lachman and Lieberman.

4. Physical Pharmaceutics by Dr. R. Manavalan.

5. Ansel H C, Allen, Jr., L V et al, Pharmaceutical dosage forms and drug delivery systems, 7th Edn., Lippincott Williams & Wilkins , Philadelphia, PA, 2000.

6. S.H. Willig., M. M. T. Tuckerman, Good Manufacturing practices for Pharmaceuticals.
Designing of Dosage form - Theory
Unit -1

Manufacturing and quality control of solid dosage forms: tablets and capsules

Unit -2

Manufacturing and quality control of liquid dosage forms: oral and topical

Unit – 3

a. Parentral formulation development and evaluation

b. Aerosol formulation development - Principle, an account of propellant, containers, valves, actuators, dip tubes,  and its quality control

Unit – 4

Radio pharmaceuticals; Background information. Dosage formulation, diagnostic and therapeutic uses, production, quality assurance, storage, safety and hazards.

Unit – 5

a. Selection and evaluation of packaging material, containers and closures, special  

Problems of container product interactions. 

      b. Pharmacopoeias specifications, tests and standards for packing material.

Books for reference:

1. Gennaro A R, Remington: The science and practice of pharmacy, 20th Edn., Vol I&II., Lippincott Williams & Wilkins , Philadelphia, PA, 2000.

2. Lachman L & Libearman H A, The theory and practice of industrial Pharmacy, 3rd edition, Vergese Publishing house, Mumbai, 1991. 

3. Banker G S and Rhodes C T, Modern Pharmaceutics, 3rd edition 
Marcel  dekker, inc., New york, 1995.

4. Aulton M E., Pharmaceutics – The science of dosage form design, 1st Edn.,

5. Turco S and King R E, Sterile dosage forms , 3rd edition, Lea and febiger, Philadelphia, 1987.

6. Lachman L, et al. Pharmaceutical dosge forms: Tableats 2nd edition ., vol I, II & III, Marcel Dekker, New York,1992.
Clinical Pharmacokinetics Theory

Unit – 1
Clearance concepts – organ clearance, total clearance, renal clearance and excreation

Unit – 2
Hepatic clearance and elimination, other non renal clearance, extraction ratio.

Unit – 3

Bio – availability and bio equivalence testing : Estimation methods, dissolution testing , in vitro & In vivo correlation study, bio equivalency testing of dosage forms.

Unit – 4

Pharmacokinetic variability; Body weight & size, obesity, age. Drug metabolism, plasma protein binding and renal excretion in newborn & children. Sex, pregnancy and genetic factors. Polymorphic acetylation and oxidation.

Unit – 5

Effect of disease states on drug disposition, therapeutic drug monitoring and dosage prediction of digoxin, gentamycin and anticonvulsants. Hypothesis individualization & optimization of drug therapy.

Books for reference:

1. Shargel L  and  Yu AB, Applied Bio – Pharmaceutics and Pharmacokinetics, appleaton and lange, Norwalk, CT,1993

2. Rowland M and Tozer TN, clinical pharmacokinetics – concepts and   applications, 3rd edition, Lea and febiger, Philadelphia, 1987.

3. Wagner J G, Bio – Pharmaceutics and relavant pharmacokinetics, Drug intelligence publications, WashingtonDC, 1971

            4. Gennaro A R, Remington: The science and practice of pharmacy, 
                  20th Edn., Vol I&II., Lippincott Williams & Wilkins , Philadelphia.

5.  Gibaldi M, Bio-pharmaceutics & Clinical Pharmacokinetics, 4th Edn., 
     Lea & Fibiger, Philadelphia, 1991
Biostatistics & Computer Applications - Theory

Unit – 1
An introduction to statistics, Statistical inference – statistical estimation, Hypothesis testing – t tests, F tests, ANOVA (one way), Chi squared test. Sign test, Wilcoxon signed rank test, Runs test for randomness, contingency tables.
Unit – 2
a. Probability; definition and probability distributions, normal and binomial distributions and their significance

b. Linear regression and correlation, significance of correlation and regression.
Unit – 3
The population – the sample; Measures describing the center of data distributions; Measurement of spread of data, precision and accuracy, sampling techniques.
Unit – 4
Bio assay, dose – effect’s relationships, calculation of LD50 & ED50, Probability, statistical quality control, process control, schwhart control charts, statistical procedures in assay development.

Unit – 5
a. Fundamentals of computers, basic units and functions, hardware, software opearating system, foxpro, DBMS, concepts, steps involved in software development.

b. Internet, CDROM, C languages & programming, Application of computers in pharmacy.
Books for reference

1. An introduction to Biostatistics : A manual for students in health sciences, P.S.S. Sundar Rao, J. Richard, Prentice – hall of India,2000
2. Pharmaceuticals statistics by Sunford Bolton, 3rd edition, Drug and pharmaceutical series volume – 80, Marcel Dekker Inc., 2003.

3. Programming in Ansi C, 2nd edition by E. Balaguruswamy.

4. Computer application in Pharmaceutical Research and Development

5. Computer application in Bio technology, D. Dochain, Elsevier, Amsterdam, 2002
Industrial Pharmacy –Practical
Experiments based on Industrial Pharmacy theory would be selected for the practical
Product Development – Lab
 Experiments based on Modern Pharmaceutics theory would be selected for the practical
Biostatistics & Computer Applications – Lab
1. Computer application in pharmaceutical sciences. Introduction to computers, basic unit and functions.

2. H/W and S/W, operating systems, word processing, spread sheet, graphic programs, FoxPro, Windows, Statistical S/W Programs and packages.

3. Steps involved in software development, computer languages with emphasis to C languages and programming, hands on experience in pharmaceutical software systems.

4. Use of computers in information retrieval systems.

Seminar
Students are required to submit written record and presentation details of the given seminar topics.
Designing of Dosage form - Theory
Unit -1

Physicochemical aspects : pKa,Partition coefficient, Solubility, reaction kinetics and mechanisms, Chelation, Oxidation- Reduction potentials and Surface activity. 

Biological aspects : Role of pHysicochemical parameters on drug absorption and their implications, Route of administrations, Bioavailability and first pass metabolism.

Unit -2

Manufacturing and quality control of liquid dosage forms: tablets and capsules

oral and topical

Unit – 3

c. Parentral formulation development and evaluation

d. Aerosol formulation development - Principle, an account of propellant, containers, valves, actuators, dip tubes,  and its quality control

Unit – 4

Radio pharmaceuticals; Background information. Dosage formulation, diagnostic and therapeutic uses, production, quality assurance, storage, safety and hazards.

Unit – 5

b. Selection and evaluation of packaging material, containers and closures, special  

Problems of container product interactions. 

      b. Pharmacopoeias specifications, tests and standards for packing material.

Books for reference:

7. Gennaro A R, Remington: The science and practice of pharmacy, 20th Edn., Vol I&II., Lippincott Williams & Wilkins , Philadelphia, PA, 2000.

8. Lachman L & Libearman H A, The theory and practice of industrial Pharmacy, 3rd edition, Vergese Publishing house, Mumbai, 1991. 

9. Banker G S and Rhodes C T, Modern Pharmaceutics, 3rd edition 
Marcel  dekker, inc., New york, 1995.

10. Aulton M E., Pharmaceutics – The science of dosage form design, 1st Edn.,

11. Turco S and King R E, Sterile dosage forms , 3rd edition, Lea and febiger, Philadelphia, 1987.

12. Lachman L, et al. Pharmaceutical dosge forms: Tableats 2nd edition ., vol I, II & III, Marcel Dekker, New York,1992.
