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Prescription
· Much bigger market
· 300 billion per year (U.S)
· You have to have a doctor’s permission

Over the counter – OTC
· 25 Billion per year (U.S)
· No prescription required
· Some are “behind the counter”

OTC vs prescription
· OTC drugs most commonly used
· Cheaper than prescription
· Cost is visible
· Spend 10x more on prescription
· Prescription is mainly used when you are very young and very old. 

Top OTC med (north America 2008)
· Cough and cold = 4.1 billion
· pain reliever = 2.7 billion
· antacid = 1.4 billion
· toothpaste = 1.2 billion
· laxative = 0.8 billion 

Important considerations when buying
· safety
· indications
· counter-indications

Safety
· dosage
· dose makes the drug work
· on the back of the box
· dosage is based on body size
· taking two pills will not make it work faster, its just a psychological thing to take two pills. 
· Dose makes the poison, you find the safety on the back of the box. 
· Shouldn’t really worry about whether its dangerous because its over the counter. 

Side effects
· ALL drugs have side effects (can be good or bad)
· Effect - what is it? How common is the effect
-Info is easy to find
-label or box
-Google
· Incidence – how common is it?
-Info is difficult to find
-Can get it from FDA, doctors sometimes also. 
-We don’t focus on how common it is as much as how much we focus on side effects
· Need both to evaluate risk

Indications
· What to use for?
· Many people take the wrong drug
· Many people take drugs unnecessarily

Counter indications
· When you should not use the drug
-conditions – pregnant, heart issue etc
-drug combinations – are you already taking other drugs? Mixing
-Foods – certain types will interfere with drugs, more problematic with prescription drugs
-“Natural” remedies – can actually interfere with prescription and other drugs. 

Pain relievers most common OTC drug
· 2.7 billion per year (north America)
· See slides

Aspirin – one of the worlds most pop drug
· Alcohol
· Caffeine
· Aspirin
· Nicotine?

Salix
-Aspirin comes from a natural source, the salix family.
· Genus (famil7)
-willow
-poplar
-beech
-wintergreen
· Sal****

Egyptians used willow for inflammation

Hippocrates used willow bark for childbirth, was a ritual pain reducer associated with childbirth (willow)

Willow has been know for thousands of years as a pain reliever, the knowledge of this pain killer was lost in a period called the dark ages. The church dictated the use of it, if they didn’t approve, you weren’t allowed to use it. If you had knowledge of the herb and the church did not, you could be in big trouble and accused of witchcraft. 

Reverent Edward stone 1702-1768
· Rector in Church of England
· Described treatment for argue in 1763
· He noticed the willow tree and decided to taste the willow and noticed that it was similar to quinine. 

Doctrine of signatures
· Associations between disease and cure
-people who live near swamps get malaria
-people with malaria have fever
-treat malaria with quinine
-quinine is bitter
-willow is bitter
-Willows grow in swamps
-He noticed a relationship between the two.
-Started to use willow bark for fever, he dried it out, ground to a power and given for fever. 

Salicin from willow bark
-Henri Leroux 1829
-Active ingredient in willow
-takes a lot of bark to make little amount of compound

The molecules actually look like the drawings

Slicylic acid made from salicin
-Rafelle Piria 1838
-Analgesic – good for pain
-Antipyretic – good for fever
-Antiflammatory – swelling
-its also a natural 
-salicylic acid was more an effected pain killer, and salicin can be converted into salicyclic.
-another way to make salicylic, you can convert coal-tar. – much more efficient way

Coal tar was a waste product in 1800’s
-it was waste product 
-William perkin found an effective use for coal tar: mauveine (colored clothes)
-he made cheap dies

Synthetic vs “Natural”
-they started turning it into drugs, was used for dies but also for drugs
-the source is irrelevant, sometimes synthetic is better than natural
-synthetic- carry out chemical reactions
-A chemical is a chemical
-Synthetic doesn’t mean much, it means that it’s made from oil instead of something else. But oil is natural? So that’s why it doesn’t matter. 
-Artificial - a chemical that doesn’t exist in nature. 

Bayer started as a dye company 
-also started aspirin
-they took coal tar and converted it into salicylic acid. – was a drug with problems
	-Analgesic
	-Antipyretic
	-Antiflammatory
	-Bitter taste
- took too much, could result in serious stomach problems

Felix Hoffman 1868-1946
-Father had arthiritis 
-took this acid every day for pain
-suffered stomach problems
-his son Got into program that helped make this drug better and safer

Process of drug optimization
-taste les bitter
-no stomach irritation
-Not effective for pain
-learned that the OH group is associated with the pain? 

Agust 10 1897
· he created acetasalicylic acid created for pain (artificial)
· was the first ever drug 
· salicylic (natural)
Hoffman used a biological assay
-series of experience to try and help him in the search for a better drug. Have a compound with less stomach irritation
-he used an animal as a stand in for a person, he thought that fish gills were a sensitive part. If it doesn’t irritate the fish gills, then it wont irritate the stomach. 

Aspirin was trademarked
-could have been marketed as acetasalicylic acid, but it was too hard of a name. therefore aspirin
Bayer aspirin marketed with heroin
-use to be able to purchase heroin

Aspirin use to be sold as a powder, and the pioneer company designed it to be tablets.

Aspirin and A.S.A is the trade brand
-Acetasalicylic acid is the generic name or chemical name
-Only the bayer name can use aspirin
-any company can make and sell the product just not “aspirin”

A.S.A 
Benefits:
-See slides
-reduce pain associative with muscles
-not effective for visceral pain
-it prevents pain by preventing the formation of prostaglandins, which are local hormones. These chemcials are use to communicate with pain sensation etc. 

Prostalglandins b … 
-Aspirin blocks the enzyme cyclooxygenase or prostalglandins * look up


Drugs block machine action

Aspirin and heart disease
-aspirin on a regular bases, fewer heart attacks. Reduce heart attacks by about 50%

prostaglandins and blood clotting
-taking aspirin in small amounts will help, essentially reducing heart attack risks. 
-however this is only for people who have a predisposed risk for heart problems, also prescribed by your doctor. 


A.S.A and cancer?
-it does reduce the risk, by fairly small amounts
-takes about 10 years to notice though, taking it every day also. 

A.S.A in the news
-home made explosives
-manufactured these explosives with aspirin, 
-Used aspirin to make picric acid (to make bomb)

Side effects of A.SA
Death-more than 60 tablets at once
-popular suicide method in the world
Ringing in the ears
-tinnitus
-more than 10 tablets
-warning on salicylicin 
-stomach irritation – mucus protects the stomach.

The acid and mucus in stomach are regulated by prostaglandins. Which help protect the stomach
-decrease mucus protection
-increase acid production

Long term aspirin use and stomach damage
-eat away at the wall of your stomach
-Only associated with long term use (arthritis, heart issues) 
-tablets can cause stomach irritation, to reduce this you can use Bufferin (contains antacid (MgSO4 (gypsum), the pills dissolve a little more quickly.

Plastic coating on A.S.A tablets
-not worth to purchase, but beneficial for long term use to avoid irritation in stomach

-Drink water with aspirin, this will help with stomach issues while taking aspirin

Reye syndrome and influenza
-fever (can cause fever?)
-giving children aspirin, people thought aspirin caused this for children. 
-Children’s aspirin is no longer available in the country

A.S.A not in the last three months of pregnancy

Regular and extra strength
-325mg in regular
-500 mg in extra strength
-Bayer sells more extra strength
-tablets and caplets and gelcraps

Anacin has caffeine for headaches

Name brand vs generics
-Which is better?
-same amount, they are both the same. So buy cheaper!
-we assume we get more when we pay more for something, but that is not the case. 
-Same chemical substance
-same dosage
-equivalent bioavailability – same amount of drug enters the body. 


Bioavailability- how much drug gets in
-its exactly the same, same chemical substance. Theres no brand advantage.
-look for the chemical compound,
-look at the back of the box
Reminder: synthetic materials are made from oil. 

Generic drugs are the same quality as name brands
-same chemical substance
-same dosage
-equivalent bioavailability; same amount of drug enters the body. (not all of the drug that you take enters into the bloodstream. *see more later. 
(same as what I just wrote.)

A.S.A summary.
See table in slide

Price per 100 tablets
Price divided by # of pills in the box = price per pill. 
-they are essentially the same price
-they also try and manipulate the price of the pills by lowering the price and putting less pills in the box. 
-although the generic products have been jacking up their products, therefore there is less of a deal.

A.Cahn and P.Hepp 1886
-Experimenting to find a vermifuge
-gave patient naphthalene – mothballs (didn’t find that it removed the worms, but reduced fever) (the bottle infact did not contain mothballs, it contained … phenacetin ?
-noticed fever reduction - 

Carl Duisberg
-chemist at bayer
-needed to dispose of 50 tons of aminophenol
-phenacetin – sold as a fever reducer

Phenacetin
*see slide-
-had some nasty toxicity 
-antikamnia also had nasty toxicity
-both of these chemicals are converted into the body, and acetaminophen is less toxic than the two 

Acetaminphen
-in Tylenol
-aspirin prevents the production of prostaglandics
-tylenol (acetaminophen) raises your pain threshold by interacting with arachidonic and … 
-reduces fever
-not good for inflammation (muscles)
-it is sometimes sold for arthirist
-osteoarthritis – it helps with that
-but not the other one. (see slide)

Stomach irritation

No risk of rye syndrome
-no association for acetaminophen
-you can buy childrens Tylenol

Death
-more than 60 tablets
-#1 suicide drug in England
-not a good suicide method

it is associated with liver toxicity.
-liver processes acetaminophen in two ways:
1.glucuronyl transferase 
***
-large doses
-other drugs/food
-if you take too much, it can damage your liver. 
-alcohol stimulates the particular enzymes and the two together, is not good. 

Acetaminophen poisoning is very common
-safe drug
-if you are taking more than one drug, you can overdose because a lot of other drugs contain acetaminophen. Should not combine these products.
-A lot of prescription drugs contain acetaminophen

Children’s Tylenol in small bottles
-added cherry flavours for kids, which can be a problem because they can want more than what they need. Therefore they make smaller bottles, so the child cant end up overdosing. You’d have to buy more and more.

Tylenol is sold in regular strengths 500mg. 
-it can be purchased for arthritis or muscle and body. Contain the identical amount and identical product

Tylenol migraine,
-Acetaminophen 500mg
-Caffeine 65mg
-its basically extra strength Tylenol with a little bit of caffeine in it.
-its probably just better to take extra strength

Tylenol PM makes you sleep
-acetaminophen 500mg 
-diphenylhydramine 15mg – antihistamine 

Excedrin mixes acetaminophen and A.S.A
-acetaminophen 325mg
-very effective in reducing prain
-see slide

Midol contains Tylenol
-pyrilamine 15mg, it’s a divretic. Don’t take caffeine with it.

Tylenol is associated with a famous case of poisoning – Tylenol and cyanide 1982
-the guy cut open the capsules, and refilled the capsules with cyanide. 
-he smuggled the boxes back into the drug store and people were poisoned with cyanide and died.

Tylenol was recalled by J&J – worldwide, couldn’t buy Tylenol at least in caplet form
Today you can no longer buy Tylenol capsules. You can buy caplets. 
-now they started adding safety seals to the bottles – safety measure
-name brand or generic, doesn’t make a difference. 
See slides for prices


Tylenol is cheaper than extra strength, you can pay less for the more chemical.
Tylenol migrane, pay more when you can just take a cup of coffee with it.
Tylenol arthritis, people pay more for it therefore they jack the price
Tylenol muscle and body and Tylenol arthritis are the same
Tylenol pm, pay more for the sleepy chemical
Excedrin and Tylenol migrane are essentially the same
Childrens Tylenol, you pay more but its definitely worth it. 
Generic acetaminophen – the cheaper one has less.

Ibuprofen
-use to be prescription only, but now its safe.
-similar as aspirin, works in the same way
-look at slide for ibuprofen summary.
-does not give the heart attack benefit
-similar kinds of side effects as a.s.a
-BENEFIT: pain relief lasts longer


Advil
-ibuprofen is in advil, and motrin as well.
-same stuff
-they stend to sell more of the extra strength
-read the back of the box, not the front
-the only difference is the word migrane and the price, in most cases.
-its also generic, can pay less.

See price for tablet 
Advil and motrin = identical. Pay more for advil
Extra strength and regular are the same price but has more in it.
Advil migrane and advil are the exact same
Extra strength motrin and extra strength advil are the same
Super strength motrin, is x2. You are just paying more.
Chidrens motrin, they really rip you off but its good
Generic ibuprofen, variation in prices. Generic companies have really jacked up their prices.

Naproxen
-aleve
-generic price is outrageous
-works the same as ibuprofen, slight benefit in terms of inflammation
-not as popular
-See benefits and side effects on the naproxen

COX-1 and COX-2
COX- cyclooxygenase
COX-1 is harmful
-the effects are assiociate with 
-look up

COX-2
Reduction of pain
Reduction of inflammation and fecer

This lead to an idea of maybe we can get an improvement in pain reliever.-advil bayer and 

Selective COX-2 inhibitro for arthristis 
-created in montreal
called VIOXX- VIGOR
didn’t find any cardiovascular disease vs placebo
-unfortunately, the company got themselves in trouble by doing some clinical research, (make sure your drug works, safe, and to advertise campaign)
advertise through clinical trials
-Purpose was to show off the drug, 
GI- what happens to your stomach, 


Naproxen is known to cause stomach pain
-there was only heart risks for long periods of time, they were only telling the doctors the good news and not the bad news

Media went crazy on Vioxx

The FDA suggested that they put  vioxx back on the market, people were stunned. Because its an increase heart risk. 

Benefits outweigh the risks:

Current arthritis treatment – A.S.A
-increase risk of death from gastrointestinal bleeding

VIOXX as an arthritis treatment
-increase risk for heart attack 
Which would you rather prefer?
Risk of heart attack similar to ibuprofen
[bookmark: _GoBack]It’s a better drug, the benefits outweigh the risks. 







