  

To live with success is to have healthier intellect. NIPER is one of the targets to achieve success. We are sure you all have a very good perception of the importance of NIPER and we are proud of being here in NIPER. We have not seen many institutes but of the much we have seen and the much we have heard, NIPER is amongst the best. We are sure most of you would be aspiring of being in NIPER. And those who are sure of their capability and competence should prove their metal here. Those who are determined find their way at their own but if footprints are their, probability of success are higher. So this is the small attempt to help those aspiring for a career in pharmaceutical research in NIPER.

We have compiled sets of certain points for each subject. These are just grids for the study and are helpful for the specialization papers. You need not to be thorough of it but if not thoroughly, at least you should be aware of it..

1. Some Basics of drug action

First, second, third law of thermodymics (12th book or net)
Drug receptor interaction, receptor theories and drug action: occupancy theory, rate theory, induced fit theory, macromolecular perturbation theory, activation aggregation theory. (Rang & Dale/ K&B/ Wilson/ Foye)
Concept of hard and soft drugs

Chemistry of ADME 

Toxicity of drugs
2. P’Analysis: (for this Pavia is best book, u can also use Chatwal)
UV and Visible spectroscopy

Wood-ward-Fieser rule: Influence of substituent, effect of ring size and strain, solvent effect, stereochemical effect, non-conjugated effect. (Pavia, in this you gets all these points very specific & nothing will be asked outside of this book, U can also use Chatwal)

IR spectroscopy

Frequencies of the regions, influence of substituents, ring size, H-bond, vibrational coupling. (Pavia)

NMR spectrometry

Chemical shift, shielding deshielding, chemical & magnetic non-equivalence, magnetic anisotropy, spin-spin splitting, Pascal’s triangle, coupling constant. In this remind δ-values. Also see something in C13 NMR. (Pavia)

Mass spectrometry

Concept of molecular ion, metastable peak, fragmentation patterns, nitrogen and ring rules, McLafferty rearrangement, Electron & Chemical ionization mode. (Silverstein read this chapter carefully).

Chromatography

General principles, classification, normal & reversed phases, bounded phases, separation mechanisms. (Read whole chapter from Remington very carefully)

Read about TLC, HPTLC, HPLC, GC, Paper CG, ion- exchange, affinity, and size-exclusion. Give stress on elution pattern & HPLC sorbents- reverse phase & normal phase sorbents, selection of mobile phase( Eluotropic series), detection …..

U should only be familiar with following terminologies, don’t read in detail 

Vacuum liquid CG, Flash CG, Medium pressure CG, over pressure layer CG, Centrifugal CG, Counter-current CG, GC-MS, and LC-MS. 

Other minor topics: spectrofluorimetry- basic principles of fluorescence & phosphorescence, fluorescent groups. Differential scanning calorimetry (DSC) and thermogravimetric analysis (TA).(Chatwal)

Reference:

1. Pavia


2. Silverstein


3. Chatwal/ Anand

3. Natural product/ P’cognosy

Carbohydrates: mono, di, oligo- and polysaccharides, separation and isolation, purification and biological activity.

Glycosides and saponins: classification, separation and isolation, biological activity. 

Alkaloids, steroids, triterpenoids, coumarins, lignans and flavonoids: classification, isolation, identification and biogenesis pathway biological activity. 

Lipids and autocoids:  classification, identification and biological activity. 

Phytopharmaceutical classes 

Anticancer 

Anti-diabetic

Anti-viral

Anti-asthamatic

Cardiovascular

Hepatoprotective

Sedative transquilizer

Laxative

Anti-haemmorids

Some examples

Andrographis paniculata - kalmegh

Curcuma longa & about curcumin

Amla –Emblica officinalis- triterpene compounds in this

Piper longum- piperine

Clove oil- eugenol

Sterols from soya seed (β-sitosterol and stigmasterol)

Emblica officinalis – lupeol

Hydrolytic prdoducts of glycosides (e.g. Rutin, etc.) and saponins (e.g. glycyrrhizin, etc.) 

Artemesinin 

Solasidin 

Guggul

Standardization of natural product

Detection of common adulterants (Examples), in whole and powdered drugs. Standardization of …….(For this read introductory chapters of Gokhale & Kokate). 

General methods for identification and estimation of alkaloids, steroids,

terpenoids and flavonoids.

Reference:

1. Treas & Evans


2. Gokhale/Kokate


3. Pal sir Notes

4. Biopharmaceutics

Physicochemical aspects (distribution of drug from brahmankar)



Pka


Partition coefficient



Solubility 

Reaction kinetics

Route of administration and its implication to bioavailability.

Role of physicochemical aspects on drug absorption (absorption of drug from Brahmankar)

Protein binding and prodrugs (Remington & Brahmankar)

Controlled release (Remington & Brahmankar)

Drug disposition, renal clearance, and mechanism of clearance, hepatic clearance and protein binding

5. Biostatistics

Measurement of central tendency and dispersion: Mean, median, mode

Coefficient of variation, standard deviation

Mean error, relative error, precision and accuracy

Probability & regression analysis

Remember simple formulae (2nd year biostat book and Remington one chapter, 

6. Pharmacology (it is same for Medichem, do only rings & structures) 
General pharmacology (first few chapters from Brar or any other cology book)

Parasitic chemotherapy:


Tuberculosis


Amoebiasis 


Filariasis 


Anti viral (HIV)


Antimalarial (artemisinin)


Leishmaniasis (miltefosine)

Pharmacodynamic, P’kinetic, therapeutic and toxicological (side) effects of 

A) Drugs acting on CNS:

Benzodiazepins and its antagonists, Barbiturates, Tricyclic antidepressant, 5-HT agonists and antagonists, MAOI, Atypical antidepressant, Lithium Antiepileptic, Parkinsonism, 
Centrally acting muscle relaxant, Narcotic analgesics, Psychomotor stimulants, Psychotomimetic drugs, Antipsychotic drugs, Local anesthetics, Alzheimer.

B) Drugs acting on Respiratory system: 

Asthma (Respiratory stimulants, bronchodilators and anti-inflammatory agents), Cough suppressant.

C) Drugs acting on ANS:

Muscarinic and Cholinergic receptor agonists and antagonists, Ganglionic stimulant and blocking agents, Drugs acting on adrenoreceptor, Neuromuscular blocking agents.

D) Drugs acting on CVS: 

Cardiac glycosides and other cardiotonic drugs, Anti-dysrhythmic drugs, Antianginal drugs, Antihypertensive drugs, Calcium channel antagonists, ACE inhibitors,Endothelium derived relaxing factors, Diuretics (pH altering drugs and excretion of organic molecules). 

E) Drugs acting on blood:

Oral anticoagulant, heparin, Antiplatelet agents, Thrombolytic agents, Antifibrinolytic agents, Hemostastic agents, Homopoitic growth factors.

F) Drugs acting on GI: 

H2 receptor antagonists, Proton pump inhibitors, Antacids, Emetics, Antiemetics, Purgatives, Drugs used in cholelithiasis.    

G) Autocoids and Endocrine drugs: 

Histamine and Brady kinin agonists and antagonists, Thyroid and Antithyroid drugs, Insulin and Oral hypoglycemic agents, Estrogens and Progesterone and their antagonists, Oral contraceptives, Androgens.

Immunopharmacology (K.D. Tripathi)


Immunomodulators


Immunostimulants 


Immunosupressants 

Antimicrobial agents (MOA, ADME, therapeutic aspects)


Quinolones


Sulphonamides

Penicillins


Cephalosporins


Clavulanic acids


Aminoglycosides


Antifungal agents

Cancer chemotherapy

Drug-drug / Food interaction 

References:
1. Rang & Dale / K.D.Tripathi / Brar

2. Goodmann Gilmann

3. CIMS

7. Biotechnology (Biochemistry and Microbiology)

Protein: Structure, Allosteric proteins, Amino acid analysis & Protein sequencing                               (Sanger’s, etc from zubey),  peptide synthesis. (Lehninger)

Enzyme: Active site, Functional groups, Enz-Sub complex, Co-factors, Michaelis-menten eqn , Enzyme inhibition, Isoenzymes, Allosterism, Mechanism of action of some selected enzyme (Chymotrypsin, Trypsin). (Read from Zubey)

DNA replication, Transcription and Translation 

Recombinant DNA technology:  Bacterial transformation, transduction, etc. PCR, Southern, Northern blotting, Plasmid-Vector concept. (Read Microbiology-Tortora chapter on r-DNA technology).

Immunology: Concepts of Innate/ Adaptive/ immunity, epitope. Hypersensitivity reactions. ELISA, Immunofluorescence tests. 

Microorganism for amino acids, baker’s yeast, ethanol, aceton-butanol, citric acid, lactic acid. Also, antibiotics and vitamin producing organism.

References:

1. Lehninger


2. Zubey


3. Microbiology Tortora / Pelczar

8. Organic chemistry
1.
IUPAC nomenclature, R and S nomenclature, E and Z isomerism, atropi isomerism, Conformations, Epimers, Anomers etc. Do not forget to read 3-4 chapters from Morrison & Boyd 1-2 chap. on stereochemistry and 1-2 chaps. on carbohydrate and protein chemistry.

2.
Hybridization, aromaticity, Huckles rule reaction mechanisms- Electrophilic, Nucleophilic , SN1, SN2, SNi,  Elimination E1 E2 etc.

3.
Ester hydrolysis, Aac1 Aac2……all eight mechanisms (Jerry march) Markovnikoves rule, Bredts rule, Stereoselectivity, stereospecificity, regioselesctivity, chemoselectivity, chirality, stereochemistry, conformations, rearrangements, acids and bases. 

4.
Imine-enamine Tautamerism, keto-enol tautamerism, pericyclic reactions, racemic mixture, resolution methods.

5.
Amino acids proteins, various methods for amino acid detection, Ninhydrin test, peptide sequencing, structures of amino acids, essential and nonessential amino acids, 

6.
Introduction to thermal methods of analysis like, TGA, DSC DTA etc.

7.
Carbohydrates classification, osazone test, mutarotation, etc, 

8.
Various Heterocycles, Heterocycle synthesis, reactions,. 

9.
Introduction to Redox reactions 

10
Basic tests for amines, ketones, aldehydes eg. Hinsebergs test, Iodoform test etc.

12.
Common condensation reactions like aldol, claisen perkin , dickmenn, darzen etc. 

13.
Other reactions like cannizarros reaction, knovenagel reaction, especially reactions of carbonyl compounds (Named reactions). 
 References:-

1. Morrison & Boyd

2. Jerry March

3. Eliel

9. Pharmaceutics and formulation (Pharm. tech.)

1.
Drug delivery systems (DDS): NDDS models, osmotic pumps, various release patterns eg. Controlled release, delayed release. Sustained release etc., order of release. Oral controlled DDS, factors affecting controlled release. Read NDDS chapter in RPS

2.
Carriers in DDS: polymers and their classification, types, carbohydrates, surfactants, proteins, lipids, prodrugs etc.

3.
Transdermal drug delivery systems (TDDS): principles, absorption enhancers, evaluation of TDDS.

4.
Parenterals: requirements, advantages, disadvantages, release pattern, route of drug delivery.

5.
Drug targeting: microspheres, nano particles, liposomes, monoclonal antibodies, etc.

6.
Preformulation detailed (size ranges of these compounds are asked).

7.
Complexation, solubilization, polymerization, viscosity measurements.

8.
Dosage form development- stages, implications of dosage form.

9.
Additives of formulation, types, examples, advantages, disadvantages, drug excipient interaction, incompatibility, various types of incompatibilities.

10.
Dosage forms: solid (tablets, capsules, pills etc), liquid (emulsion, suspension etc), sterile ( injectables), aerosols. Principles, advantages, disadvantages and problems.

11.
Coating - in detail.

12.
Packaging:  materials, labeling etc. Types of containers (eg. Tamper-proof containers)

13.
In process controls, Product specification, documentation.

14.
Compartmental modeling. (From Bramhankar)

15.
Bioavailability, bioequivalence studies. Methods of improvement of oral bioavailability.

16.
Evaluation of formulation, principles and methods of release control in oral formulations.

17. New Drug application process with concepts of NDA, INDA etc. from Ansel

References: 

1.
Notes of Gudsurkar Sir (Most important)

2.
Remington’s Pharmaceutical Sciences

3.
Others: Bramhankar, Lachmann, Alfred  Martin, Liberman Series

Entrance pattern: You have answer 200 questions in 120min. 



But remember its not tough job you can attempt all questions. Only don’t waste time on tough question more than 45sec. Most of the questions will take 5sec. to attempt. Try to manage time and success is yours.

Well I repeat again no need to know everything very thoroughly but go through each bit and piece at least once. Basic conceptual and logical questions are there don’t go in more depth.
Lastly, remember



Men often believe what they believe themselves to be. 



If I believe I can not do something, it makes me incapable of doing it.

But when I believe I can, and then I acquire the ability to do it even if I didn’t have it in the beginning.
So   think that you are destined to be in NIPER and rest assured you will be part of it. 
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