Drugs In The Body
What happens to a drug in your body?
· Very complex, and when companies work to develop drugs, there is a large amount of time spent on how the drug gets in/changes
Durgs pass many barriers entering the body
· Turning the material into a product you can sell is very difficult
· Getting chemicals into the body is very hard. We are engineered to avoid them.
· It has to pass through barriers, and it removes part of the drug. The more barrieris you have, the fewer amount of drug will go in or will not go in at all. Never get 100% of the drug.
Most drufs pass through digestive system
· Deal with 3 organs, sometimes kidney, but the stomach, intestine and the liver.
· Companies spend a lot of time worrying about how ti will go through these areas
The stomach is the first barrier
· Drug must survive acid. Sicne acids are corrosive and destroy things, the substance you are taking must have to survive the stomach. This si the reason why most penicillin is synthetic. Natural penicillin cannot withstand it
· Drug must dissolve in water. It is very easy to make a drug that will not dissolve in water, but very hard to dissolve them in water. They easily dissolve in oil, but companies msut do special things.
Most drugs absorbed by small intestine
· Drug must dissolve in watermain barrier, aside from stomach acid
· Drug must survive digestive enzymesnot must of a barrier
Drugs pass through intestinal cells
· Very hard for a drug to go from one side of a cell to another
· Vast majority of the drugs we consume stay in our intestine, and majority stays in our intestine
Molecules pass through membranes
· The membrane has a particular chemical property, and is very similar to oil. Oil and water do not mix, and it is hard to find two chemical properties that are more different than these.
· Is very difficult to get a chemical that will dissolve in two chemicals. Drugs have to do this.
Liver removes poisons from food
· A lot of plants contain poisons, and the lvier protects us from the poisons in our food.
· The liver doesn’t know the difference between a poison and a drug. It will process any chemical in a way to get rid of it from our body. It is very hard ot create a chemical structure that it wil not recognize
Drugs ass many barriers to reach target organ
· A lot less of the actual substance will reach the target due to the three barriers
Drug interact with biological molecules
· It has to touch a receptor in your body. As long as it sticks to a biological molecule it will do its work. This is where the dose makes the drug comes from. The fact that they stick together does not determine the poison, it is how many. A small number of molecuels do not stick to each other. By if you increase the number, they will stick together, has nothing to do with the substance, but just the amount that is present. Molecuels don’t stick at low concentration, but they do stick at high concentrations.
· If you increase it, then the drug will stick. Drug or poison is just a biological affect, and that has to do with the amount that is there
Total amount given ensure an effect
· When they engineer drugs, they have to figure out how much they have to have to reach the target in order to have an effect. Have to measure how much is removed by stomach, intestine and liver. 
Drug and desired target = desired effect
· As long as there is enogh of the drug it will stick to the biological messenger and create a response
Side effects are undesired effects
· drug fowes everywhere ein body
· undesired effects: harmful, beneficial
· can arise in many ways
· balance risk and benefit
· a drug does not know what it is supposed to do, it just goes through the body and finds where to attach. Whether a side effect it creaters is good or bad is up to you. It could be harmful, or beneficial. You will have negative side effects with all drugs, and the drug companies do try to weigh these side effects out
· for other conidions, i.e. cancer, a side effect of dying is an acceptable side effect, but for a cold that is not an acceptable side effect. If the negativeside effect outweighs the side effect, it is not beneficial
Reflec response produces an undesired effect
· a reflex response is a drug works properly, but your body respons in an undwanted way. An example is when vaccines may cause a fever. Since you simulate a disease, your body think sit has it so then it reacts to that.
Drug works correctly in the wrong place
· Aspirin blocks the production of prostaglandins. It is good in the muscles because we don’t experience pain there. But, we do experience stomach irritation if it ends up doing its work in the stomach, which is the wrong place. Difficult to control, drug goes in and distributes randomly
Drug interaxcts with wrong biological molecule
· sticks to a non-target molecule and creates an undesired response
· an example is Benadryl, it is able to go into the brain and it interferes with a chemical that makes you sleepy.
Drug demo
· capsaicin used for topical pain relief, mainly in amputations used on a patch. Can cause a burning sensation. Capsaicin also found in chili peppers, also acts a material that produces a taste sensation (which is a biological response), and a burning response. Capsaicin binds to heat sensing neurons, and produces the same sensation as high temperature
· when you have a bit of it you get a weak response, in a high dose you have a strong response
· scoville scal ranks “hotness” 0-15 000
· sweet bells have 0 scoville units. No drug=no effect 
· pulla peppers rated at 700-3000 untis, aka chilli pepper
· sometimes when you can’t feel you tounge, an antidote commonly recommended is water. It will not put out the fire, it does not dissolves well in water, but does dissolve well in your tissues. 
· Capsaicin diccoles in fat, and milk, sour cream or yogurt work, just don’t use low fat. The high fat will take it away.
· Chipotle morita pepper, 5000-8000, kind of like a medium chicken wing. Side effects from higher doses, flushing, sweating. It is a reflex response, the body thinks the mouth is on fire, even though it isn’t. It tries to cool it down.
· Ghost peppers rated at 1 million on the scoville scale. The Bhut Jolokia, not the hottest pepper in the world. Some people might start crying. Body is sensing it as an obnoxious, harmful substance, some people may get a runny nose. Depending on your tolerance for this material, you may vomit.
· After capsaicin exits the stomach, you will not feel heat anymore. However, at the bottom of the digestion system, you will feel the “ring of fire” the next day.  One way to deal with this is apply sour cream. 
· Pure capsaicin is dangerous, and is poisonis. It is dangerous because you can take a high dose of it in just a small package. When you take it as a powder that is when it becomes a poison. It is handled carefully since the powder can get on your skin, in your eyes, etc.
· In the drug industry you wear protective equipment to deal with it. Capsaicin can be very harmful in pure form.
Drug safety testing:
· Initial safety testing at Panlabs: first thing that is done when you want to do when you want to make sure it is safe. You send it to Panlabs, it is a company in the Phillipines, and you can put it through any biological test. The test does not deal with any animal.
· Once you get the results and decide that it is safe, you move onto testing with small animals i.e. mice or rats. If they are safe in rats, you move onto primates, since they are closer to humans.
· Animals in safety testing
· 60 000 000 per year
· 30 000 000 rodents (usually are sacrificed)
· 200 000 dogs
· 50 000 primates
· Animal rights movement opposes testing: sometimes, the tests can be un-ethical. Unfortunately, they have to be done. Sulfanilamide tragedy is a result of no testing. Testing must not only be tested, but be tested in the right way. An example is not thalidomide. 
· Complexity of a living animal cannot be simulated. Testing invitro cannot replace animal testing, and even though you vcan test for everything, the complexity of the reactions cannot be duplicated in a lab, it cannot be simulated.
· Insulin originally isolated from dogs. Some drugs require the sacrifice of animals in order to figure it out. Sometimes, they are necessary. Surgical procedures are also developed on animals to amek sure they are safe.
· Pro-test movement: countering some fo the animal rights protests, argument is that they don’t really like it, but that they are somewhat necessary. Would you want you give your child a drug that has not been tested? Or a type of surgery? Do you want ot be the first to test it?
· All animal testing subject to ethical review.  Must go throiught this bored before you go and do anything. Makes sure you are not doing unnecessary or inhumane tests on animals. Make sure experiments are ethically done.
Pills contain more than one drug
· Excipients are added to a material, and are mainlt food additives
· Fillers are important for safety. Is very difficult to weigh out small amounts of drugs, but it is easier to measure a 500mg or 300mg size pill. It is diluted into the drug, and it ensure the accurate amount of the drug in every pill. Use sugars, or gypsum
· Many or most drugs contain stabalizers to protect the drug from oxygen. Drugs that have 2 names, normally the 2nd name is the stabilizer. They are there to not only extend the shelf life, but ease the amount that needs to be made to replace stock
· Preservatives protect drug from microbes. Some people worry about preservatives in drugs. The benefit you get from these presefvatives out weighs the risk. Sodium benzoate is from cranberries,a nd  it is a natural preservative, but made form pretollium now. Benefit far outweighs the risk
· Color is a safety feature. Incase someone gives you the wrong pills, you will know you have the wrong thing. Its used to avoid mixing up pills and giving the wrong prescription
Clinical trials
· Most drug development money spent here
· 90% failure rate. Out of every 10 drugsd that go in, only 1 survives. The other 9 may give undesired effects, or may not work
· Phase I trials for safety: done on people who do not have it. They put out ads for volunteers, people who need the money. Read the fine print very carefully. Everyonce in a while there is a crazy screw-up/ TGN1412 switches your immune system to maximum, thinking it would be able to get ride of the cancer. the immune response was so strong, the person ultimitly became allergic to themselves. The company did not perform their animal testing correctly, and the board of review didn’t notice it. Stimulating the immune system to the maximum doesn’t really sound like a safe thing. 
· Phase II trials: testing to safety, efficacy, and dosing. Never know how much will give the right effect. 100 to 300 patients.
· Phase III trials: identical to 2 but with thousands of patients. They look for rare side effects. 
· Double blind study used during clinical.
· Best to know what the doctors are giving the patients
· Don’t let the patients know what they are doing
· Requires large numbers of patients to look for statistical differences. 
· Nuremberg code for research on humans
· Brought around for a good reason, comes from WWII, when the Nazi’s crossed the line of human experimentation. 
· Informed consent
· Prior animal studies
· Benefits outweigh risks
· Qualified scientists
· No suffering
Drug development requires 8 to 10 years
· Patent protection lasts 20 ears. Given for when you identify a drug substance 
· Large profits recoup investment quickly. Reason for high price drugs is due to the fact that they only have 10 years ot get back their investment
· Companies need exclusivity to recover costs
· You then run into brand name and generic name drugs. Drug companies use easy names to remember and the patent extends to the name brand of the drug.
· Some provinces allow generic substitution . Always ask the doctor for the generic version
· Companies know about this, and they advertise to doctors for D.A.W (dispense as written). If the doctor puts this on your prescription, the pharmacy must use your doctors direct prescription
· Generics today are however equivalent (are required to be) so D.A.W. is old.
Presciptions
· You then run into brand name and generic name drugs. Drug companies use easy names to remember and the patent extends to the name brand of the drug.
· Some provinces allow generic substitution . Always ask the doctor for the generic version
· Companies know about this, and they advertise to doctors for D.A.W (dispense as written). If the doctor puts this on your prescription, the pharmacy must use your doctors direct prescription
· Generics today are however equivalent (are required to be) so D.A.W. is old. Genric have to be biologically equivalent and is hase to be the same dose
· Each year incorrect prescriptions kill 10 000
Drug companies spend more tiem marketing
· R&D constitutes 16% of costs
· Marketing constitutes 23% of costs
· They market a lot to doctors, since those are the ones who prescribe
· Companies spend $50 000 per doctor. Instead of giving them trips, etc. they instead fun their research.
· They will sometimes try to advertise that their drug is better than others. An example is the omeprazole molecule (the right or left handed form)
· Doctors are very busy, and may not read the fine print. Doctor’s receive a lot of the training in drugs through advertising.
Ethical pharmaceutical companies
· Discover and develop drugs: sdepdn $1 billion on research fro every new dreug
· Receive 20 years of patent protection: clock starts when one first thinks of the drug, usually 8-12 years market exclusivity
· Patent protection is important to ensure the supply of new drugs
Generic pharameucitical companies
· Manufacture and sell drug sonce patentsd expire
· Generic drugs are equivalent to “name brand” drugs: same substance, same dose, some biological activity
· Sometimes they can be cheaper.
· [bookmark: _GoBack]When possible buy generic
