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Create a sequence of events in the research and development of a new medicine.
In the pharmaceutical industry there are no fixed dividing lines between phases and many activities start before others finish.  Some activities must come before others, but it can be time efficient to do some things in parallel.  Lay the cards out in a reasonable sequence left to right under the general headings: Disease Selection; Genetics; Research; Development; Clinical Trials.  Activities that can be done at roughly the same time should be put under each other.

	1
	Check that the new medicine works in real patients


	
	2
	Check that the chemical structure of our potential new drug has not already been made by other people and can be patented

	
	
	
	
	

	3
	Talk to hospital consultants about how it might be possible to replace a surgical operation by taking a simple tablet
	
	4
	Analyse compounds of interest to ensure they are pure and have the right structure before doing lots more work on them

	
	
	
	
	

	5
	Check whether there are any unwanted effects after a new compound is given to rats, dogs or pigs
	
	6
	Create a biological test system using isolated cells or enzymes that works in 96 well plates and can be used to test 1000s of compounds

	
	
	
	
	

	7
	Receive a licence to market the new medicine


	
	8
	Work out how a tiny amount of active drug can be “bulked up” with inert material to create a tablet that patients can swallow

	
	
	
	
	

	9
	Test 20,000 compounds related to the structure of the substrate of an enzyme


	
	10
	Write reports, which present safety data on a new drug, for medicine regulatory authorities

	
	
	
	
	

	11
	Improve the biological activity (potency) of a lead compound by 100 fold and see if it works in an animal model of the disease
	
	12
	Work out whether a disease is caused by a genetic defect or by coming into contact with some environmental influence (or both)

	
	
	
	
	

	13
	See how well a new drug is absorbed into the blood stream from a tablet given to healthy young men
	
	14
	Do some basic biology experiments to investigate the root cause of a disease
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	15
	Test the chemical stability of a new potential drug in powder form in a humidity controlled cabinet at 35° C
	
	16
	Identify the DNA that codes for the protein of a human receptor

	
	
	
	
	

	17
	Make a new chemical compound on a 50kg scale in a Pilot Plant


	
	18
	Create molecular structures on screen and see if they fit into a virtual model of a protein receptor

	
	
	
	
	

	19
	Design ethical trials in numerous patients so that the results will be meaningful and statistically significant
	
	20
	Identify genetic markers for patients in a 

sub-group that develop an unacceptable side effect to a drug

	
	
	
	
	

	21
	Check whether patients with a certain disease would prefer to take a tablet rather than an injection as used at the moment
	
	22
	Modify the synthetic route to a compound of interest to maximise efficiency and minimise waste

	
	
	
	
	

	23
	Present exciting early data on how the new medicine works in patients at an International conference
	
	24
	Work out how a new discovery in a university might be used to create a new medicine

	
	
	
	
	

	25
	Analyse human urine samples so see how the new drug is excreted
	
	26
	Identify some lead compounds that work in a biological test at micro-molar concentration (one millionth of a mole per dm3)
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