 Pain
pain medication (mainly over the counter medications)
· Prescription drugs is about a 300 billion us dollar market
· OTC is $25 billion
· Prescription meds are more expensive which sets the difference in the size of the market
· They are do it yourself
· Top otc is cough and cold (8.2 billion)
· Tend to take pain meds much more often. 
· They charge more for cold medication then pain medication
Considerations when buying include:
· Safety 
· Dosage required to make the drug work 
· Included on bottle or in the box
· Ne versus two pills is based on the size of the body
· Have information on the limit or things to stay away from to prevent complications 
· Indications: what a drug should be used for
· Many people buying the wrong drug/ taking it unnecessarily
· Counter indications: when you should not use
· Conditions
· Drug combinations
· Foods
· “natural remedies”
· Pain medications are most common OTC drug
· 4.1 billion per year
· 50 billion tablets 
Side effects
· All drugs have side effects
· Info on side effects is easy to find like google or on the bottle label
· Effect- what is it?
· Incidence- how common is it?
· You might not have the side effect
· Best place to look I in the FDA, health Canada website
· Won’t tell you unless you ask
Aspirin
· Worlds most popular drug
· Linked to naturally occurring substances from things like willow trees
· Same family (salix)
· Family is linked by the same poison that they carry in their leaves
· Salicylates
· These poisons can have medicinal properties if used in the right amount 
· Egyptians realised it can be used as treatment for swelling (willow)
· Dark ages
· The church exerted an influence over society and dictated what you are and not allowed to know 
· Reverend Edward stone 
· Rector in the church of England
· Founder of aspirin
· Described treatment for fever in 1763
· Used doctrine of signatures that the flavour could be used to treat fever
· Knew quinine was bitter and willow bark was bitter
· Willow bark will work for fever
·  Active ingredient in willow is salicin
· Salicin converted to salicylic acid in 1838
· Salicylic acid is a naturally occurring substance found in meadowsweet flowers (in small amounts) 
· Analgesic (materials which reduce pain)
· Antipyretic (fever)
· Anti-inflammatory
· Coal tar was a waste product in the 1800s
· Coal can be converted to coal gas
· Used to use this to light street lamps 
· First industrial waste
· Can use this to make certain chemical substance (salicylic acid)
· Salycilic acid is identical whether you get it from a natural or unnatural source
· Synthetic drugs have an advantage over natural
· Can make more than synthesis
· Cheaper to make than natural resources
· Not always the case but there
Dye companies
· Specialized in coal chemistry 
· Salicylic acid made and sold by dye companies
· Salicylic acid was a drug with problems
· Side effects include bitter taste and stomach irritation
Felix Hoffman
· Took salicylic acid for pain
· Father had arthritis 
· Modify the property of the drug (chemical structure) to give it more favourable qualities
· Got rid of OH and added methane
· Tasted less bitter and had less stomach irritation
· Not effective for pain
· Acetasalycylic acid
· Artificial material engineered to perform a specific task (artificial)
· Can only be made with synthetic technology 
· Aspirin originally sold as a powder
· Later had tablet which made it nicer and safer way of administering it
· Tight control over the material that people consume
· A.S.A
· Effective for:
· Pain
· Fever
· Inflammation
· Reduce heart attack
· Not effective for
· Visceral pain
· Stomach irritation
· Tinnitus
· Blood clotting
· Aspirin associated with prostaglandins 
· Local Hormones transport info from cell to cell
· Exist from time to time. Short periods of time
· Arachidonic aid synthesizes with cyclooxygenase
· Carry out chemical reaction
· Aspirin prevents the machine (rna) from working
· Aspirin used to make explosives
· A.S.A into picric acid
· Tinnitus (ringing in the ear)
· Warning that you are starting to overdose 
· Stomach irritation from the HCl in the stomach (excess amount)
· Prostaglandins help protect the stomach
· Decreases acid production and increases mucus production
· Aspirin blocks the production of the enzyme cyclooxygenase 
· Happens when taking aspirin constantly over a long period of time
· When happens take antacid (buffer)
· Take pills with water
· Makes a smooth lining in the stomach to prevent the bumps
· Reye syndrome 	
· Brain swelling 
· Removed children’s aspirin as a precaution of a link between reye syndrome and aspirin
Cause vs association
· An association between two things does not mean that one things influenced (caused) by the other.


Generic brand
· Brands have to do testing to see if they have the same bioavailability
· Not 100% of the drug is in 
· Some is filtered out as it moves from your stomach
· Bioavailable dose
· Generic has to show a number of bioavailability
· Look at the back of the box (ingredients), use the generic name to find the comparable material 
· Antimamnia
· Made from coal tar
· Carl duisberg
· Needed to dump 50 tones of aminophenol
· Phenacetin (APC tablet)
· Aspirin
· Phenacetin
· Caffeine 
· Effective pill for treating headache
· Reduce the pain in a slightly different way
· Enhanced pain relief
Acitominophen in body -1947
· Acetaminophen is enhanced in both the dugs in phenacetin
· Active ingredient in Tylenol
· Has nothing to do with prostaglandins
· Raises your pain threshold
· Advantages over asa as it can be used for muscular and visceral pain 
· Antipyretic
· Ability to reduce fever
· Does not affect prostaglandin
· Does not affect swelling of muscles
· Helps with swelling in the joints but like said earlier does not help with the swelling
· Stomach irritation
· A.S.A has a strong chronic irritation
· Death comes to one who takes more than 60 tablets
· Side effects
· Liver toxicity
· Cytochrome p450
· Alcohol stimulates liver function 
· Activates pathway which changes acetaminophen into something toxic
· Acetaminophen poisoning Is common which is why they have warning labels on it now
· Childrens Tylenol ensures that there is not enough drug so when the kid chugs that bad boi it doesn’t affect them that much 
· Tylenol migraine adds caffeine to it (half a cup)
· Tylenol at one point had capsules that had traces of a cyanide in it
· Have caplets instead now
Ibuprofen
·  Blocks the active site cyclooxygenase
· As long as it blocks the receptor nothing can get to it
· [bookmark: _GoBack]Similar to aspirin without the protection of heart attack
· No risk of rye syndrome 
· Pain relief lasts longer
· Advil and motrin
Naproxen
· New but good for inflammation 	
· Used for athletes for bruises and such
· More expenses based on its popularity
Cox-1 and cox-2
· Family of enzymes 
· Cyclooxygenase 
· Produced in different locations in the body and do different things when blocked
· Used to block arthritis medication 
· Cox1 in the stomach (harmful)
· Side effect associated with taking things lie asa
· Increase acid and mucus production
· Blood clotting
· Perforated ulcer
· Cox2 is beneficial
· Reduce pain
· Reduce inflammation
· Vioxx 
· Developed in montreal 
· No difference in cardiovascular and disease in placebo
· Approved in 1999
· Averaged 2.5 billion a year
· Vigor -vioxx
· Increased risk of heart attack 
· Advised to be put bac on the market in 2005
· Benefits outweigh the risk
· Current arthritis treatment is 10-20,000 deaths/year
· Vioxx as an arthritis treatment
· 20-28,000 heart attacks/ year
· Risk of heart attack similar to ibuprofen
· We didn’t know that there was a heart attack risk and there was no precaution
· Now there are labels that help doctors not prescribe them to patients with a history of heart attack
· Merck refused to r-introduce the drug as he found that the lawsuits coming to it will not be worth it
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