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                                          Part A                                 10 x ½  =5


       Choose the correct answer

1. Two most important sites for drug elimination




CO1 K1
     a)  Pulmonary and liver


b)  Kidney and liver
     c)  liver and gastrointestinal tract

d)  pulmonary and kidney
2. Concerning drug receptors interactions, the constant Kd refers to 

CO1 K3
    a) Maximal binding
 


b) Maximal physiological effect

    c) Drug concentration required to occupy 50% of receptors

    d) Inverse agonist

3). Which of the following route has highest bioavailability



CO2 K2
    a) Oral
                 b) IM
                c) IV
d) None of the these

4. How long is the drug development process 




CO2 K4
   a) 2 years
                 b) 5 years
                c) 10 years
d) 20 years

5. What source is used in pre-clinical testing





CO3 K2
   a) Various lab specimen 
           b) Animal 
      c) Human  
           d) Plant
6. Continuous exposure to a toxicant over a extended period of time is   

CO3 K2
    a) Acute
 
     b) Chronic
            c) single dose

d) Multiple dose
7. What is meant by therapeutic ratio or index   




CO4 K2
     a) The ratio of LD50 to ED50
            b) The ratio of LD50 to ED99

     c) The ratio of LD99 to ED50
            d) The ratio of ED50 to ED50
8. The competitive immunoassay can be used 




CO4 K4
    a)  to detect very small amounts of antigen

    b) To detect antibodies associated with allergies(IgE)
    c) Both (a) and  (b)
                                    d) Commonly to detect trace amount of drugs
9. How many phases should a drug undergo before it is approved


CO5 K4
    a) Two phases
b) Four Phases

c) Three Phases 

d) 6 Phases

10. The following cannot be exploited by assigning or by licensing the right to others  CO5 K2
      a) Patents

b) Designs

               c) Trademark

d) All of these

                                            Part- B


5×4=20

Answer the following

Answer should not exceed 200 words or One page

11.a Discuss the adverse drug reactions





    CO1 K2
(Or)

11.b Define Partial agonist and inverse agonist with suitable examples
    CO1 K1
 12.a) Explain First pass effect





    CO2 K3

(Or)

12.b) Discuss the factors affecting drug action



    CO2 K2
13. a)  Briefly explain the significance of dose response curve

    CO3 K3
(Or)

13.b) Write about acute toxicity test





    CO3 K3
14.a) State the importance of “proof of concept” in preclinical trials
    CO4 K1
(Or)

14.b) Outline the pharmaceutical validation process in drug development
    CO4 K4
15.a Briefly discuss the functions of National authorities for drug regulation   CO5 K2
(Or)

15b) Summarize the purpose of pharmacovigilance



     CO5 K5


 
                                   Part-C

5×7 = 35

Answer the following

Answer should not exceed 600 words or three pages 
16.a) Describe the mechanism of drug action in detail



         CO1 K2
(Or)

16.b) Describe in detail about the absorption and distribution of drugs

         CO1 K2
17.a) Describe in detail about the drug discovery and development process.  
         CO2 K2
(Or)

17.b) Explain in detail about upstream processing of  biopharmaceuticals production.     CO2 K3
18.a) Describe the different  phases involved in preclinical studies


          CO3 K2
(Or)

18.b)  Describe the drug receptor interaction with suitable examples

          CO3 K2
19.a)  Explain the recovery and purification process in Biopharmaceutical production.     CO4 K3
(Or)

19. b)Describe the immunological methods used to detect pharmacological contaminantsCO4 K2
20.a) Discuss the regulatory issues in product approval for Biopharmaceuticals.              CO5 K2
(Or)

20.b) Compare and discuss the types of patent that can be granted by the patent office.    CO5 K4
**************
Answer Keys
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Part-A
1. b)  Kidney and liver
2. c) Drug concentration required to occupy 50% of receptors

3. c) IV
4. c) 10 years
5. b) Animal 
6. b) Chronic
7. a) The ratio of LD50 to ED50
8. c) Both (a) and  (b)
9. b) Four Phases
10. c) Trademark
Part B

11.a  An adverse drug reaction (ADR) is an injury caused by taking a medication.[1] ADRs may occur following a single dose or prolonged administration of a drug or result from the combination of two or more drugs. Type A: Augmented pharmacologic effects - dose dependent and predictable Type B: Idiosyncratic Abnormal pharmacokinetics, Comorbid disease states, Genetic factors, Phase I reactions, Phase II reactions, Interaction with other drugs.

11.b Partial agonists are drugs that bind to and activate a given receptor, but have only partial efficacy at the receptor relative to a full agonist. eg.  buspirone, aripiprazole. inverse agonist is an agent that binds to the same receptor as an agonist but induces a pharmacological response opposite to that agonist Eg: Agonist- Benzadiazepines; Inverse agonist-β-carbolines

12.a  The first pass effect (also known as first-pass metabolism or presystemic metabolism) is a phenomenon of drug metabolism whereby the concentration of a drug is greatly reduced before it reaches the systemic circulation.It is the fraction of drug lost during the process of absorption which is generally related to the liver and gut wall. 

Notable drugs that experience a significant first-pass effect are imipramine, morphine, propranolol, buprenorphine, diazepam, midazolam, pethidine, cannabis, cimetidine, lidocaine, and nitroglycerin. In contrast some drugs are enhanced in potency: First pass metabolism may occur in the liver

12.b The main factors are disease, genetics, and age. Nutritional status, sex, hormonal status (e.g., the effects of pregnancy), and circadian rhythm have important influences. Maternal toxicity will affect the fetus. The absorption and excretion of drugs are frequently reduced by diseases.

13.a. The dose–response relationship, or exposure–response relationship, describes the magnitude of the response of an organism, as a function of exposure (or doses) to a stimulus or stressor (usually a chemical) after a certain exposure time
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13.b  Acute toxicity (LD50) test. Acute systemic toxicity evaluates the adverse effects that occur following exposure of organisms to a single or multiple doses of a test substance within 24 hours by a known route (oral, dermal or inhalation)

14.a Proof of Principle studies are an early stage of clinical drug development when a compound has shown potential in animal models and early safety testing. This step of proof-of-principle (PoP) or proof-of-concept (PoC) often links between Phase-I and dose ranging Phase-II studies. These small-scale studies are designed to detect a signal that the drug is active on a pathophysiologically relevant mechanism, as well as preliminary evidence of efficacy in a clinically relevant endpoint.

14.b Pharmaceutical validation is important to the manufacturing process to ensure product consistency and safety. It involves regulation of all raw materials and production procedures as well as testing of final product

15.a Approval of new drugs and clinical trials, Import registration and lisencing, Banning of drugs and cosmetics, Grant of test liscence, personal liscence, NOC for export, Oversight and market surviellance

15.b Pharmacovigilance also known as drug safety, relating to the collection, detection, assessment, monitoring, and prevention of adverse effects with pharmaceutical products. pharmacovigilance is concerned with identifying the hazards associated with pharmaceutical products and with minimizing the risk of any harm that may come to patients. Companies must conduct a comprehensive drug safety and pharmacovigilance audit to assess their compliance with worldwide laws, regulations, and guidance

Part C

16.a  Most drugs produce their effect by binding to specific target proteins like receptors, enzymes and ion channels. The mechanism of drug action is

1. Through receptors- GPCR and other receptors, 2. Through enzyme and pumps- H+ K+ Na+, 3. Through ion channels- GABA gated chloride ion channels, 4. By physical action- adsorbtion, osmotic property, 5. By chemical interaction-Antacids, Oxidising agents, chelating agents. 6. By altering metabolic process-antimicrobials

16.b  Absorption is the movement of a drug from its site of administration into the blood. Most drugs are absorbed by passive absorption but some drugs need carrier mediated transport. Small molecules diffuse more rapidly than large molecules. Lipid soluble non – ionized drugs are absorbed faster. Absorption is affected by blood flow, pain stress etc. Most of the drugs are absorbed in the small intestine. Distribution is the movement of drugs throughout the body. Determined by the blood flow to the tissues, it is ability of the drug to enter the vasculature system and the ability of the drug to enter the cell if required- Plasma protein binding;- tissue distribution;-role of liver in drug distribution;-blood brain barrier

17.a
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17.b

Biopharmaceuticals are mostly therapeutic recombinant proteins obtained by biotechnological processes. They are derived from biological sources such as organs and tissues, microorganisms, animal fluids, or genetically modified cells and organisms. Upstream process-Transformation of substrate into desired products. Therapeutic cell manufacturing processes can be separated into upstream processes and downstream processes. The upstream process is defined as the entire process from early cell isolation and cultivation, to cell banking and culture expansion of the cells until final harvest (termination of the culture and collection of the live cell batch). The upstream part of a bioprocess refers to the first step in which microbes/cells are grown, e.g. bacterial or mammalian cell lines (see cell culture), in bioreactors. Upstream processing involves all the steps related to inoculum development, media development, improvement of inoculum by genetic engineering process, optimization of growth kinetics so that product development can improve tremendously.

18.a Phase 0- Phase 0 trials are also known  microdosing studies and are designed to speed up the development of promising drugs , Phase I- Phase I trials normally include dose-ranging, also called dose escalation studies, Phase II- Phase II trials are performed on larger groups (100–300) and are designed to assess how well the drug works, Phase III-  Phase III studies are randomized controlled multicenter trialson large patient groups (300–3,000 or more depending upon the disease/medical condition studied) and are aimed at being the definitive assessment of how effective the drug is, in comparison with current 'gold standard' treatment. Because of their size and comparatively long duration, Phase III trials are the most expensive, time-consuming and difficult trials to design and run, especially in therapies for chronic medical conditions, Phase IV- A Phase IV trial is also known as postmarketing surveillance trial, or informally as a confirmatory trial. Phase IV trials involve the safety surveillance

18.b  (i) Molecules (eg, drugs, hormones, neurotransmitters) that bind to a receptor are called ligands. The binding can be specific and reversible. A ligand may activate or inactivate a receptor; activation may increase or decrease a particular cell function. Each ligand may interact with multiple receptor subtypes. Few if any drugs are absolutely specific for one receptor or subtype, but most have relative selectivity. Selectivity is the degree to which a drug acts on a given site relative to other sites; selectivity relates largely to physicochemical binding of the drug to cellular receptors. Drug–receptor binding. Drug–receptor interactions involve all known types of bond: ionic, hydrogen, van der Waals, covalent. Drugs with short duration of action generally have weaker bonds; long-duration or irreversible drug–receptor interactions may have stronger bonds such as covalent. Drug(D)+receptor(R)k1↔k2DR→effectk1=rate of associationk2=rate of dissociationEffect=(maximal effect×[D])(Kd+[D])Kd=dissociation constant=affinity of the drug for the receptor=k2/k1Effect is half maximal when[D]=Kd. Eg. GPCR- Adrenergic receptor and muscarinic receptors. Benzodiazepines binds GABA receptor chloride channel to facilitate the opening of channel.

19.a Biopharmaceuticals are mostly therapeutic recombinant proteins obtained by biotechnological processes. They are derived from biological sources such as organs and tissues, microorganisms, animal fluids, or genetically modified cells and organisms.

[image: image3.jpg][Production
bioreactor

Plate or Stock Flask  preparation Centrfugation or fitration  Precipitation andior iquid figuid
s e .

= B
@l-a-F - ) 8 &

" Tow resoluton puriication sieps

Viral Polishin Viral Formuiation: Quality Final
CrOMmAIOTINY  inacivation  romatography fivason O (Prtein + Bufer + OO iopnametical

Salt+ Protectants) Lifilzation  packaging

High resolution purification steps.





Downstream processing and analytical bioseparation both refer to the separation or purification Typical operations to achieve this are filtration, centrifugation, sedimentation, precipitation, flocculation, electro-precipitation, and gravity settling. Additional operations such as grinding, homogenization, or leaching, required to recover products from solid sources such as plant and animal tissues, are usually included in this group. Product isolation is the removal of those components whose properties vary considerably from that of the desired product. For most products, water is the chief impurity and isolation steps are designed to remove most of it, reducing the volume of material to be handled and concentrating the product. Solvent extraction, adsorption, ultrafiltration, and precipitationare some of the unit operations involved. Product purification is done to separate those contaminants that resemble the product very closely in physical and chemical properties. Consequently steps in this stage are expensive to carry out and require sensitive and sophisticated equipment. This stage contributes a significant fraction of the entire downstream processing expenditure. Examples of operations include affinity, size exclusion, reversed phase chromatography, ion-exchange chromatography, crystallization and fractional precipitation.

19.b An immunoassay is a biochemical test that measures the presence or concentration of a macromolecule or a small molecule in a solution through the use of an antibody (usually) or an antigen (sometimes). Such assays are called homogenous immunoassays or less frequently non-separation immunoassays. Eg. Elisa-horsh radish peroxidase;- alkaline phosphatase. electrochemiluminescence (ECL) assays and antigen-binding tests, such as radioimmunoassays.; Antidrugantibody screening assays.
 20.a The drug approval process takes place within a structured framework that includes: Analysis of the target condition and available treatments, Assessment of benefits and risks from clinical data, Strategies for managing risks. A Priority Review designation will direct overall attention and resources to the evaluation of applications for drugs that, if approved, would be significant improvements in the safety or effectiveness of the treatment, diagnosis, or prevention of serious conditions when compared to standard applications.

evidence of increased effectiveness in treatment, prevention, or diagnosis of condition; elimination or substantial reduction of a treatment-limiting drug reaction; documented enhancement of patient compliance that is expected to lead to an improvement in serious outcomes; or evidence of safety and effectiveness in a new subpopulation.

20.b Intellectual property (IP) is a category of property that includes intangible creations of the human intellect, and primarily encompasses copyrights, patents, andtrademarks. It also includes other types of rights, such astrade secrets, publicity rights, moral rights, and rights against unfair competition.

Patent is mainly granted for product and process patent. Granting process patent means patenting the particular process or method, by which a certain product has been manufactured. In such scenarios, the end product is not patented, however, the manufacturing process is. While, product patent confers the exclusive right to patentee to prevent third parties, who do not have his consent, from the act of making, using, offering for sale, selling or importing for those purposes that product. The Act earlier granted only process patent in food, medicines and chemicals but subsequently, certain amendments were made to provisions of the Act in order for India to meet its obligation under Agreement on Trade Related Aspects of Intellectual Property Rights (hereinafter “the TRIPS") and conform to the standards as laid down by it. Types- utility paptent, provisional patent, design patent, plant patent.

