Midterm Questions BPS2110
9.  The process of drug development has 4 main phases. What are these phases and provide an approximate timeline for each.
4 main phases
1. Preclinical research + development (3-8 years)
1. Clinical trials (4-8 years)
1. New drug application Review (NDA) (1-2 years)
-> approval for sales
1. Post market surveillance (on going)
10.There are 3 conventional strategies that are utilized to identify a “lead” structure in the drug development process. List each of these. 
1. Rational design
1. Accidental discovering
1. Nature
12. List the 3 phases of clinical trials? How many individuals (test subjects) are typically associated with each phase? 
1. Phase 1 clinical trials
0. 20 volunteers
1. Phase 2 
1. 50 people
1. Phase 3
2. Large group (100)
13. What specifically does each phase of clinical trials seek to address with respect to drug development? What is the typical length of each phase?
1. Phase 1
· Used to determine safety ONLY
· 1-2 months
    ii. Phase 2
· Looking at both EFFICIENCY AND EFFICACY
· 3 months to a YEAR
   iii. Phase 3
· Assesses efficacy and safety of the drug in the population
· 3 to 8 years
 14. What is the average cost to develop a drug? 
· 650-700 MILLION dollars
15. In order to increase the likelihood of finding a suitable drug and manage costs the pharmaceutical industry utilized strategies to “weed out” compounds that might not be suitable. List 4 of these strategies.
1. Use Lipinski's rule of 5
1. Look for obvious toxicity issues
1. Use computer screening 
1. Apple ADME (Absorption, Distribution, Metabolism, Excretion)
 
 16. What are the four elements of “Lipinski’s rule of 5”? List each one
· No more than 5-H bond donors (N-H, O-H)
· No more than 10 H-bond acceptors (N, O:)
· Molecular mass less than 500 daltons
· Octanol-water partition coefficient (LogP) less than 5
 
18. Over 60% of all drugs currently on the market fall into one of four biological mechanisms. List each of these mechanisms and also provide the % of drug sales (2005) for each mechanism.
1. 
	 Biological Mechanisms
	 
	Drug Sales

	0. Enzyme Inhibitors 
	 
	38%

	0. Receptor Antagonists
	 
	24%

	0. Receptor Agonists
	 
	12%

	0. Ion Channel Modulator
	 
	8%


 
 
19. List two types of bioassay and the pros and cons associated with each.
Whole cell
PRO: only limited by the number of organisms that can be tested, cheaper
CON cells have lots of other receptors, proteins, lipids, enzymes, floating around
Isolated enzyme
PRO: much better bioassay, bc of only one enzyme
CON: more expensive because of purification of an enzyme, limited number of commercial availability
 
1. Combinatorial libraries 
PROS: we can generate many compounds!
CONS: No real diversity, have same structure, and separation can be a problem
1. Natural Product-based libraries
PROS: highly diverse, likely "Bioavailable" (proportion of drug that reaches systemic circulation)
CONS: complex mixture, difficult to separate into individual components
20. What is the definition of “ethnopharmacology”? 
· the study of the use of plant-derived materials in traditional societies for the purposes of maintaining + improving HEALTH
21. What is the structure of cholesterol? List three natural sources of cholesterol. What are the positive and negative effects of cholesterol in our bodies? 
· Meats
· Lard 
· Butter 
· Positive effects: required to build and maintain cell membranes (brain + spinal cord), it regulates membrane fluidity 
· Negative effects: arterial plaques can lead to a heart attack or stroke
 
22. Mevalonate is a key intermediate in the biosynthesis of cholesterol. Starting from Acetyl-CoA (no need to draw out the “CoA” part) describe (using structures) how mevalonate is biosynthesized. What is the name of the key enzyme in this process?
· Acetyl-CoAs converted to 3-hydroxy-3-methylglutaryl CoA (HMG-CoA)
· Then HMG-CoA Reductase catalyzes production of mevalonate from HMG-CoA
· HMG-Coa is converted to mevalonate
· HMG-CoA Reductase is key enzyme
23. List each of the three substances that are utilized to biosynthesize Acetyl-CoA
· ATP, Cysteine, and Panthenoate (vitamin b5)
24. Mevalonate is converted into two key intermediates (both 5 carbon units) that are ultimately utilized by our bodies to synthesize cholesterol. Using structures, show generally how this is accomplished and also provide the structures and names of the two key intermediates. 
· Mevalonate is activated by 2 successive phosphorylations, then decarboxylation yields IPP, IPP isomerase converts IPP to dimetylallyl pyrophosphate
 
· Isopentenyl pyrophosphate (IPP)
 
· Dimethylallyl pyrophosphate (DMAP)
 
 
.
26. Why was mevastatin not developed into a drug to lower cholesterol? 
· Because of toxicity issues
27. Lipitor is an example of a “block buster” drug. Which pharmaceutical company developed Lipitor and what is the structure of Lipitor? 
· Pfizer
28. Vioxx and Celebrex are examples of two drugs that effectively reduce inflammation. What enzyme do these drugs inhibit? 
· COX-2
29. Unlike conventional nonsteroidal anti-inflammatory drugs (NSAIDS) Vioxx and Celebrex do not cause ulcers in the gastrointestinal tract but yet they both inhibit the same “class” of enzyme. Explain why.
· There are two different types of inhibiting enzymes:
1. COX-1 - responsible for maintenance and protection of gastrointestinal tract
1. COX-2 - responsible for pain and inflammation
1. NSAIDS, like Aspirin, inhibit COX-1 more than COX-2
1. Vioxx and Celebrex are different in that they both are COX-2 inhibitors but not COX-1, so the gastrointestinal tract is undisturbed
 
30. Why is it desirable to have drugs as single isomers? 
· Because different isomers/enantiomers can have different biological functions in the body
· One enantiomer for thalidomide wasn't dangerous but the other isomer caused the birth defect
31. Provide the name and structure of 2 drugs that are currently marketed as race mates.
· Thalidomide
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· Ibuprofen 
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32. What is the name of the key enzyme involved in metabolism of a drug? Where is this enzyme located?
· Cytochrome P450 3A4 or CYP3A4 is found in the liver
 
34. What is the definition of “therapeutic index”? 
· A ratio that compares the blood concentration at which a drug becomes toxic and the concentration at which the drug is effective
· Toxic Dosage for 50% of patients/Therapeutic Dosage for 50% of the patients
 
35. How would you avoid first pass metabolism with a drug?
· The drug can be administered in ways that avoids passing through the liver, and instead absorbs directly into the systemic circulation, like intravenous/intramuscular injection, inhalation, sublingual, transdermal, and rectal suppositories.
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