Teaching History of Pharmacy Created by: Karen Nagel-Edwards,

According to the AIHP PhD
Guidelines: Midwestern University Chicago College of
E. Growth of the Pharmacy
Pharmaceutical Industry Reviewed by: Patricia Jusczak,
BS Pharm

University of Hawai'i at Hilo, The
Daniel K. Inouye College of Pharmacy

n Association of Developed by the Teaching History of Pharmacy Committee
Colleges of Pharmac _\M of the History of Pharmacy SIG, 2017-18

Picture: Pharmacist at People’s Drug Store No. 5, Washington, DC, c. 1920. Library of Congress Prints and Photographs, LC-USZ62-129891



Italy

~ « Earliest European development of
.+ chemical industry




17t and 18t Century

"« The first pharmaceutical manufacturing
In England began with The Society of
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"1 17t and 18t Century

|« Robert Boyle (father of modern
£ chemistry) and Ambrosius Gotfried
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17t and 18t Century

* Antoine Baume
— 1728-1804




17t and 18t Century

- 1698: first drug patent




Revolutionary War Era

'- » Continental Congress resolution (1775)

— Established an Army Hospital
— Staff included:




Andrew Craigie

—1754-1819



Presenter
Presentation Notes
Appointment of Apothecary General at rank of Lieutenant Colonel was a first for pharmacy in America in that an apothecary was recognized as a commissioned officer. 

This and clearly defined job description = 2 firsts in recognition of pharmacist as professionals.



Andrew Craigie

— Role as Apothecary General:

 Receive, prepare and deliver drugs (and
Instruments and shop furniture) to the army

 Created and supervised large-scale
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Presentation Notes
Appointment of Apothecary General at rank of Lieutenant Colonel was a first for pharmacy in America in that an apothecary was recognized as a commissioned officer. 

This and clearly defined job description = 2 firsts in recognition of pharmacist as professionals.



Andrew Craigie 1st Apothecary General (1775-
1783) at the Battle of Bunker Hill



Presenter
Presentation Notes
Picture shows Craigie assisting the Dr. Townsend in treating patients at the Battle of Bunker Hill in Boston.
Craigie had many assistants to help compound and dispense medicines. They stocked the medicine chests which were carried in combat to treat wounded.

He created a warehouse in Carlisle, PA where dosage forms were prepared and where drugs were stored to supply the various pharmacies in Army hospitals.



Revolutionary War Era

Main concerns with military drug supply
— Drug shortages




= Methods of Treatment and Drugs
g Used During the Revolution

« Antiseptic: Mercury (metals and salts)

!__ '+ Pain: Laudanum (a tincture of opium, saffron & Canary
' wine)

4+ Laxative: Mercurous chloride (calomel), Glauber’s salt
(sodium sulfate)

3 » Syphilis: Larger doses of mercurous chloride
L - Malaria: Jesuits Bark (cinchona contains quinine)
« Heart conditions: Digitalis
» Bloodletting: Still used from Hippocratic times
* Purging: Botanicals, emetics, jalap, ipecac, rhubarb
«  Amputation — 70% were fatal

,' __= There were no thermometers, stethoscopes, hypodermic

B syringes



Presenter
Presentation Notes
Symptoms of conditions were treated. 

Hippocratic medicine still used
Botanicals for purging, emetics and laxatives still most in demand. Jalap, ipecac and rhubarb for purging, digitalis, and 
Epsom salt (chemical)
Mercury(metals and salts) used for a variety of illness like syphilis and as antiseptic
Bloodletting





Drugs in the Medicine Chests

« Calomel
* Epsom salts
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Presentation Notes
Contents of medicine chests varied, based on availability.  May also include mortar and pestle.

Congressional Act of 1790 called for standardization in contents, however varied until 1876 when the Marine Hospital Service, which later became the U. S. Public Health Service, took on this task. 


Medicine Chest early 1800’s




Bought drugs from apothecaries

— Not enough for the growing military need




i Tl

Nhere did the drugs come from?

Loyalists indifferent to the cause

— Patriot pharmacies loyal to the cause faced
losing everything
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Presentation Notes
Ships from Jamaica and Bermuda brought drugs to Philadelphia but Army was
very slow in buying these imported drugs

There was a shortage of drugs, especially cinchona for treating malaria

Some drugs were captured from the British
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\Where did the drugs come from?

Privateers captures British ships and

- drugs (best source)

— Captured over 1000 ships — prices went
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Presentation Notes
Ships from Jamaica and Bermuda brought drugs to Philadelphia but Army was
very slow in buying these imported drugs

There was a shortage of drugs, especially cinchona for treating malaria

Some drugs were captured from the British



g Christopher Marshall and the
. Marshall Apothecary
- ¢ 1709-1707
¢ Irish immigrant; trained in England

':':.l- e
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=~ ~ * Opened apothecary shop in Philadelphia
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Presentation Notes
Mr. Marshall participated in social, civic and professional functions and instilled in his sons the importance of service to the community.  Picture shows him inspiring his two young sons, Christopher Jr. and Charles,  who later operated the Marshall Apothecary.

During the War of Independence Marshall sold drugs to the Colonial troops especially those soldiers stationed in PA, NJ, MD, VA and DELAWARE. He also helped take care of wounded soldiers in Philadelphia hospitals. Store sold in 1825.

ACCURACY, INTEGRITY, SKILL, RELIABILITY and ATTENTION TO PATIENTS, ACCOUNTED FOR HIS SUCCESS.

This philosophy became a lasting legacy in American pharmacy.  It is believed that the dedication to patient well-being extends to us today due to the efforts of the Marshall family. 




5§ Christopher Marshall and the
~_ Marshall Apothecary

> Sons Christopher Jr. (1740-1806) and
' kf Charles (1744-1825) were partners in the
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Mr. Marshall participated in social, civic and professional functions and instilled in his sons the importance of service to the community.  Picture shows him inspiring his two young sons, Christopher Jr. and Charles,  who later operated the Marshall Apothecary.

During the War of Independence Marshall sold drugs to the Colonial troops especially those soldiers stationed in PA, NJ, MD, VA and DELAWARE. He also helped take care of wounded soldiers in Philadelphia hospitals. Store sold in 1825.

ACCURACY, INTEGRITY, SKILL, RELIABILITY and ATTENTION TO PATIENTS, ACCOUNTED FOR HIS SUCCESS.

This philosophy became a lasting legacy in American pharmacy.  It is believed that the dedication to patient well-being extends to us today due to the efforts of the Marshall family. 




% Christopher Marshall and the
. Marshall Apothecary

4 Key role in the American Revolution

- — Supplied medicine to George Washington’s
troops

— N\/1An
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Mr. Marshall participated in social, civic and professional functions and instilled in his sons the importance of service to the community.  Picture shows him inspiring his two young sons, Christopher Jr. and Charles,  who later operated the Marshall Apothecary.

During the War of Independence Marshall sold drugs to the Colonial troops especially those soldiers stationed in PA, NJ, MD, VA and DELAWARE. He also helped take care of wounded soldiers in Philadelphia hospitals. Store sold in 1825.

ACCURACY, INTEGRITY, SKILL, RELIABILITY and ATTENTION TO PATIENTS, ACCOUNTED FOR HIS SUCCESS.

This philosophy became a lasting legacy in American pharmacy.  It is believed that the dedication to patient well-being extends to us today due to the efforts of the Marshall family. 





Marshall Apothecary 1729-1825

Christopher Marshall with sons, Christopher Jr. and Charles
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Mr. Marshall participated in social, civic and professional functions and instilled in his sons the importance of service to the community.  Picture shows him inspiring his two young sons, Christopher Jr. and Charles,  who later operated the Marshall Apothecary.

During the War of Independence Marshall sold drugs to the Colonial troops especially those soldiers stationed in PA, NJ, MD, VA and DELAWARE. He also helped take care of wounded soldiers in Philadelphia hospitals. Store sold in 1825.

ACCURACY, INTEGRITY, SKILL, RELIABILITY and ATTENTION TO PATIENTS, ACCOUNTED FOR HIS SUCCESS.

This philosophy became a lasting legacy in American pharmacy.  It is believed that the dedication to patient well-being extends to us today due to the efforts of the Marshall family. 




Revolutionary War Era

Lititz Pharmacopoeia
— Military formulary of 1778

— OlTldll DOOKIC




Revolutionary War Era

Lititz Pharmacopoeia
— Because of the drug shortage




Lititz Pharmacopoeia

="|.|:i'.'.|'!.:I-. F e AN |
-

EFFICACIOREYE M,

B | | = | 1!

HOSOCOMII MN11 FrARLS

iF ITETECETEE

Fedemtuum Awsirice Civitatom




Revolutionary War Era

Coste’s Compendium
— Compiled for French medical hospitals in




Revolutionary War Era

Importance of Revolution to Pharmacy
1. 8 years of separate but equal status as a




i Benedict Arnold

= * c. 1741 -1801

- » General during the American
- ' Revolution

3 — First for the American Continental Army

s — Defected to the British after plot to
surrender West Point exposed

z — Name largely synonymous with treason in
the United States




Benedict Arnold

|« But before all that...
‘ — 1762: pharmacist and bookseller in New




19t Century

 Industrial Revolution accentuated
diminution of the age old paradigm of




19t Century

 Era of alkaloids and phytochemistry
— Roots of modern pharmaceutical




19t Century

g ,_ﬁ L

* Friedrich Wilhelm Adam Sertlrner
—1783-1841
— German pharmacist
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Presentation Notes
He called the isolated alkaloid "morphium" after the Greek god of dreams, Morpheus. 
First alkaloid isolated from a plant


19t Century

« 1822: Pierre-Joseph Pelletier
opened an industrial plant for
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Presentation Notes
He called the isolated alkaloid "morphium" after the Greek god of dreams, Morpheus. 
First alkaloid isolated from a plant


Pharmaceutical Company Year of Foundation

H.E. Merck, Germany

Pfizer
E.R. Squibb & Sons, US
Wyeth, US
Bayer AG, Germany

Burroughs, Wellcome & Company, England
Eli Lily, US
Johnson & Johnson, US
Bristol-Myers, US
Abott Laboratories, US
Merck & Companies, US

FE Hoffmann-La Roche AG, Switzerland

1827

1849
1858
1860
1863
1880
1876
1885
1887
1888
1891
1896
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He called the isolated alkaloid "morphium" after the Greek god of dreams, Morpheus. 
First alkaloid isolated from a plant





19t Century

— 1897: Bayer chemists
synthesized pure acetyl
salicylic acid

ASPIRIN

PIRIN' and INSISTI |
ibed by physi
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He called the isolated alkaloid "morphium" after the Greek god of dreams, Morpheus. 
First alkaloid isolated from a plant
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Philadelphia: Birthplace of

merican Pharmaceutical Industry
| » 1823. Rosengarten & Sons produced

and sold quinine in Philadelphia
— Also produced morphine salts and other
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Presentation Notes
The city of Philadelphia became the birthplace of American pharmaceutical manufacturing and pharmacy after the American revolution


" American Pharmaceutical Industry

» 1841: John K. Smith established a
- pharmaceutical factory with his
accountant, Mahlon Kline

5  Philadelphia: Birthplace of
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The city of Philadelphia became the birthplace of American pharmaceutical manufacturing and pharmacy after the American revolution


w3 Philadelphia: Birthplace of
~"American Pharmaceutical Industry

|« 1860: John (1834-1907) and

Frank Wyeth found Wyeth and
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Presentation Notes
The city of Philadelphia became the birthplace of American pharmaceutical manufacturing and pharmacy after the American revolution


_Industry in the 19t Century
|« 1849: Pfizer founded in New York



Presenter
Presentation Notes
Erhart was Pfizer’s cousin


17§ Expansion of US Pharmaceutical

Industry in the 19t Century

|« 1855: Frederick Stearns and Company

established in Detroit
— Specialized in fluid extracts
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Presentation Notes
Erhart was Pfizer’s cousin


The Role of War on the

' Pharmaceutical Industry
-« Accentuated need for mass production
! | ofgood-quality pharmaceuticals

. e 1846-1848: Mexican American War



Presenter
Presentation Notes
https://www.cbp.gov/sites/default/files/documents/mexicanamericanwar.pdf


Industry in the 19t Century

. 1858; Squibb founded in Brooklyn,
NY by Edward R. Squibb

o as a navv doctor durina the
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Presentation Notes
Which leads directly to next topic….


The Age of Quackery

Compounded products you won'’t
see prescribed today

|+ Blue mass pills
- — Staple in 1850’s for melancholy




The Age of Quackery
Compounded products you won'’t
= see prescribed today

"; « Blue mass pills
- — Known to be taken by Abraham Lincoln
— Probably explain outbursts of rage and




Age of Quackery

Patent Medicines

* Age of quackery
— 1880s:




Age of Quackery

Patent Medicines

* Many of these drugs developed out of
the custom of pharmacists producing
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iraculous
Cure

Richaed D. Creech, of 1062
Second St., Appleton, Wis., says:

#Our son Willard was abso
lutely helpless. His lower limbs
were paralyzed, and when we
used electricity he could not feel
it below his hips. Finally my
mother, who Llives in Canada,
wrote advising the wse of Dr.
Williams* Pink Pills for Pale Peo-
ple and | bought some. This was
when our boy had been on the
stretcher for an entire year and
helpless for nine months, In six
weeks after taking the pills we
noted signs of vitality in his legs,
and ia four months he was able
to go to chool. It was nothing
else in the world that saved the
boy than Dy, Williams' Pink Pills
for Pale People.—From fhe Cres-
cend, Appleton, Wis.

Dr. Williams’
Pink Pills

for
Pale People

TR Rk

T
H.Y., post oa recelpt of
per bozs 8% boxea, L0,

e Contained iron oxide
and magnesium sulfate
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 Liniment for rheumatic pain
 Also advertised for:

— pneumonia, cancer, diphtheria,
earache, toothache, headache and
hydrophobia

» Contained:
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@PHILE BARDY & E0.PROPRSS
-. -ASTHMA , CURED,

No matter of how long stonding or Low severe, by

Dr. Spencer's Asthma Cure,

J'[HTF. beantifully {liostmied book, 4th edition,
i entitled - Awthma, ita Trentment and Coee,™
hy thet eminont avthsrily, E. Idwln Spencer,
BMLAL AL ebas, ete., otey, gives pluin, intelligent,
Al comprehengive  Infermation, which meots
orpry plase of Asthma, Catorrah, ond Iirenchitis,
It provents o conma of trentment which in instant
in relleving, péomouent in curing: enfe, coon-

emicnl, and naver Ialling. Sent post free on
receipk of dd. by

The Geddes Manufasturing Company,
. 2%9 High Holborn, London. '




Send your Name and Address, and mention this
paper, and receive, per return, post free, samples
and particulars of

SMITH'S COLCHESTER

LIVETONG GANDY

POST FREE—ONE SHILLING !
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}' ATSNIRASTHMA, | | i AN
CHRONIC BRONCHI Nt g G
TI‘E’ ~ No household should be without this valuable and

PALATABLE STIMULANT, sobiﬁily spoken of

THE BEST DIGESTIVE.

AND ALL AFFECTIONS OF THE THRDAT, by the  Iron Duke " of Wellingion. . A_small piece
. CHEST, AND LUNGS. taken after a meal is an effectual PREVENTATIVE
.............. RS for INDIGESTION, Heaviness or Burning on the

= e ROPEEVERES AT T el Chest and Fulness after Meals ; or taken at_bedtime,
o AR ANINY T8 PRU BV st Jomnte s et Y RICES AR L sl e TSl o
i L . N X " Lo . . small pte isgnlved 1n the
rapel—pr s e st 1 oy’ g d el e mouth, when exposed. to ?ﬁmg and cold, WARMS
the ', and prevents those injuries which arise

TFows Ty B the AFTETR. Cromde Loy, Prodhier-, AE 5o 1 from chills, It s invaluable. to all SPORTSMEN.
: A sample free, with testimonials from the medical

T T TR O T i
. mfess?nn. the Duchess of Beaufort, the Marquis of
E\?atcrfurd, &e., &c., on application to
5 NSTONE (LATE SMITH & SHENSTONE)
HE C(I?cmis.t. COLCHESTER.

Buy only SMITH'S COLCHESTER LIVE-LONG
7, ,
CANDY. Avoid worthless imitations.




¢ Civilian Pharmacy during the

ar il

E"  Most crude drugs were imported
~ - Soldto wholesalers or large drug




¢ Civilian Pharmacy during the

ar il

E » Challenges:
= \Volatile prices due to speculators




Military Pharmacy during the
Civil War Period

- 4 major stages of drug supply during
- the war, all of which involved
pharmacists:




g Military Pharmacy during the

Civil War Period




g Military Pharmacy during the
Civil War Period
-« During war (in the North):

— Expanded to 30 depots

\‘q. ClILE |l'l




¢ Military Pharmacy during the
Civil War Period

Fae T

E » During war (in the South):
~ — Acquisition hampered by blockade




= Military Pharmacy during the
Civil War Period

- Both sides established laboratories to:
- — Inspect raw drug material
— Prepare finished medicines




Battlefield Drugstore
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Charles Rice

. 1841-1901
2y — Received compounding training in the Navy
— Subsequently began work at Bellevue Hospital in
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materia medica and pharmacy
preparations of the day
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1 United States Pharmacopeia

4

« First Edition — what sort of formulas

did 1t contain?

—li——

TOBACCO LINIMENT.

Take of Tobacco, cut fine, one oRRCE.
Hog's lard, one poand.

Simmer the tobacco in the lard over a gentle fire until it

becomes crisp, and afrain.


Presenter
Presentation Notes
In salves for analgesic properties
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DECOCTION OF SQUILL.

Take of Squill, three drachma.

Juniper, four ounces.
Senecd snakeroot, three ounces,

Water, four piots.

Boil to the consumption of cne balf the liguor ; then strain
and add,

Spirit of nitrous ether, four Huidounces,

S


Presenter
Presentation Notes
The Medicinal Squill was valued as a medicine in early classic times and has ever since been employed by physicians, being official in all pharmacopoeias. Oxymel of Squill, used for coughs, was invented by Pythagoras, who lived in the sixth century before Christ.   Probably the sea onion mentioned by Homer.  Diuretic, expectorant, and stimulating properties.

Juniper is used for digestion problems including upset stomach, intestinal gas (flatulence), heartburn, bloating, and loss of appetite, as well as gastrointestinal (GI) infections and intestinal worms. It is also used for urinary tract infections (UTIs) and kidney and bladder stones. Other uses include treating snakebite, diabetes, and cancer.��Some people apply juniper directly to the skin for wounds and for pain in joints and muscles. The essential oil of juniper is inhaled to treat bronchitis and numb pain.

Seneca snakeroot was utilized by the Seneca Indians in treatment of rattlesnake bite. Canadian botanist Frère Marie-Victorin suggested that the resemblance of the knotty root crown to a rattlesnake's tail may have contributed to its use by the Seneca as an antidote.
Its use, however, was not confined to the Seneca, for it was considered to have several medicinal properties, especially in relation to respiratory ailments, among other tribes including Ojibwa, Huron, Menomini and Iroquois. Walpole Island Ojibwa of southern Ontario used the root for headache, nasal congestion and stomach ache. It was utilized as a general cure by the Ojibwa Indians and carried by them on their journeys for general health and safety.
Seneca snakeroot was sent to Europe in the early 1700s and held a regular place in European drug stores during the 1800s for use in treatment of pneumonia.
The root is ground into powder and used in various patent medicines, particularly in cough medicines, as a stimulant expectorant. It is present in some prescription drugs used in the treatment of bronchitis and asthma. Seneca snakeroot is also used in veterinary medicine. Aside from its effects on the respiratory system, it promotes perspiration and urination.



WINE OF OPIUM.
CALLED SFDENHAM'S LAUDANUN.
Take of Opium, two ounces.
Cionamon, bruised ;
Cloves bruised, each one drachm.

Wine, one piot.
Macerate for ten days, and strain.

——

i

WINE OF TOBACCO.

Take of Tobacco, one ounce,
Wine, one pint.
Macerate for ten days, snd flter.

i l——



Presenter
Presentation Notes
Medicinal Use
Indians used tobacco as a pain reliever for ear aches, toothaches and as a poultice.  The leaves of  N. attenuata variety were mainly used for  the medical purposes.  In fact, currently there are test studies being performed to find a way to extract the pain relieving components of tobacco and remove the addictive ones to use for medical purposes.  (Source)  *No one in the medical profession will allow nicotine to be a treatment for medical issues or mental illnesses because of the health risks.  But they are studying the benefits of tobacco nonetheless.
To make a poultice, crush the leaves to place on the affected area to relieve medical issues.
Skin Rashes, Eczema and rheumatism - Indians used a poultice of tobacco leaves to put on skin inflammations to help soothe and relieve pain.  Although there is documented accounts that tobacco has pain relieving qualities, this author could not find any information on how tobacco soothed skin inflammation.
Toothaches – This poultice could also be placed in the mouth to alleviate pain from toothaches.
Rattlesnake and Insect Bites - Indians believed that the nicotine in the tobacco would help relieve pain as well as help draw out the poison and heal the snake wound.  After the poison had been sucked out, chewed leaves could be applied to cuts or bound on the bite with a bandage.  This method can also be used when stung by an insect.
 Colds - Indians would mix tobacco and leaves from the Desert Sage plant, or the root of Indian Balsam (or cough root), Leptotaenia Multifida.  They believed this would also help with asthma and tuberculosis.  They typically smoked the leaves to clear out nasal passages.
Toothpaste - In India, powdered tobacco is rubbed on the teeth for cleaning.  This method is still used in India and marketed in stores around the country.



TROCHES OF LIQUORICE AND OFIUM.

Take of Opinm, two drachms.
Tmeture of tola, half a Aaidonce.
Simple syrup, eight Auidounces,
Extract of liquorice softenad in hot water
Acacia gom in powder, each five ounces,

First rub the opium thoroughly with {he tincture, then by de-
greed add the eyrup and extract ; after which, gradoslly sprin-
kle in the powdered gum, finally dry the mass, afd form inte
troches, each weighing ten grains.

il —



.

SYRUP OF RHUBARE WITH SENNA.

Take of Rhobarb, braised :
Senna, each one ounce and & hall'

Cardamom, throa drachms.
Boiling water, one pint,

Ligest for twenty-faur hours, and evaporate with a gentle heat
till the ligoor is reduced to half a pint ; then strain and add ene
pound of sugar ; lastly boil to form g S¥TUp.


Presenter
Presentation Notes
Both are laxatives


OFIATED TINCTURE OF CAMPHOR.

'ake of Opium :
Benzoie acid;
()il of anise, each one drachm,
Liguorice, half an ounce,
Clarified hooey, two ounces,
Camphor, two seruplos.
Diluted alcohol, two pints.,

Digest for ten days, and filter,



Edward Robinson Squibb

= e 1819-1900
- i%”’é - — Advocate of product standards
- * Quality more important than

lowest price




Edward Robinson Squibb

— Went on to form pharmaceutical
company in 1858

° IMitlal 1ab Wwds destiroyed L Ire when a lab




Edward Robinson Squibb

— Post-war: increased attention on substandard
and adulterated medicines

— 1876 APhA meeting: led debate on the future




Charles Rice

|+ 1841-1901
: — Creator of the modern pharmacopeia




* Changes implemented with Rice at helm:
— List of guiding principles - 1880
» Use of English weights and measures (rather than




National Formulary

. * Pharmacists were becoming concerned with rapid
growth of manufacturers in the mid-1880s
— Didn’t want to merely “count and pour”

— N/anten (] () ()] ~ irs 0l8 Al | (] (] I E




The Era of Biologicals

- . 1866: Parke Davis and Company

established Iin Detroit




The Era of Biologicals

. 1876: Eli Lilly & Company
~established in Indianapolis




The Era of Biologicals

* 1894: HK Mulford Company
established in Philadelphia




| The Era of Biologicals

K 1901: 13 children in St. Louis die of

-! ~ tetanus following administration of
— ' contaminated diphtheria anti-toxin
3 .« Leads to Biologics Control Act of 1902,

designed to regulate serums and vaccines




War Changes Everything

|« Prior to World War I (1914-1918), the
* US pharmaceutical industry relied




War Changes Everything

- |« Bayer’s US assets were seized during




War Changes Everything

' « Merck and Co. was confiscated
- following WWI




The Era of Insulin and
N Penicillin

|+ 1921: insulin discovered by Frederick
. Banting and Charles Best (Univ. Toronto)
= 7+1922: EliLilly and Univ. Toronto
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The Era of Insulin and
Penicillin
: » 1928: penicillin discovered by Alexander
Fleming

.1 WWII: War Production Board oversees
sy M éE 0IroC 1on of penici




The Rise of the Pharmaceutical
Industry Post-WWII

. US pharmaceutical industry flourished
~ after WWII

" CHATALY. AYATIATAN A




The Rise of the Pharmaceutical
Industry Post-WWII

- | » Other therapeutic areas
‘  Antihistamines (Benadryl, Parke Davis,

() /|




The Era of Block Buster Drugs

= 1977: Tagamet (cimetidine)
: « Smith, Kline and French
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The Era of Block Buster Drugs

]l : AT

—~ | = Competition to develop next “block
s o3 buster”

« 1987: Prozac (fluoxetine)

8 Pohades’

_ PROZAC 20

20mg

Mevacor® 2i
(Lovastatin ;

tatin) g




- #E Lipitor®: the best selling drug In the
. history of pharmaceuticals

-+ 1985: atorvastatin first synthesized

"l'_l_ I
J

i ~» Team led by Bruce Roth at Warner-

- 1 Lambert’s Parke Davis research facility
a | » Roth fought to get drug into trials, were it
outperformed simvastatin on safety/efficacy

Vo « 1996: Warner-Lambert and Pfizer entered
: Into co-marketing agreement

« 2000: Pfizer acquired Warner-Lambert

« Flagship drug for years; > US$125 billion in
= 4 sales over ~14.5 years
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The Era of Mergers and Acquisitions

Consolidation has been a continuing process 1980
i.j.- '“_::'___. W Hovechst Roussel Suilsh

Caelipy Farke Davis

Ak, Bobhins
34 Companies

AHIP

Lnuibb

Hoechs

Cira -G

Pl avimin Ml
Drorvst

Armer. Cyanamid

-----------------------------------------------------------------------------------------------------------------------------------------------------------

Fhasmacia

AHP fdyorh)

Sanofl Auemiis Ebrisan  Bhyers B ETT

Srjirilb Smithkline

7 Companies 2010




__ The Rise of the Generic Drug Industry
| #E Drug Price Competition Act of 1984
7 AKA Hatch-Waxman Act

= — Amended the Federal Food, Drug and

.! : Cosmetic Act (FDCA) and the Patent Act
e — Established an abbreviated new drug
% -' application (ANDA) process requiring
only bioequivalence studies
R * Provided for filing of generic drug

applications 60 days later




Drug Price Competition Act of 1984
AKA Hatch-Waxman Act

— Created modern US generic drug
Industry

ajaya [ ) [ ) (10 W\ /'




The Era of Biologics
Biotech Industry

Many biotech companies were founded
In late 20t Century that focused on




The Era of Biologics

First five biologics approved in major categories.

Monoclonal antibody

Receptor modulator

Enzyme modulator

Muromonab CD3
(Ortho, 1982)

rhinsulin
(Eli Lilly, 1982)

Dornase alfa
Genentech (1993)

Abciximab
(Centocor, 1993)

Interferon alpha-2a
(Roche, 1986)

Pegaspargase
(Enzon, 1994)

Rituximab Epoetin alfa Imiglucerase

IDEC (1997) (Amgen, 1989) (Genzyme, 1994)
Basiliximab Filgrastim Alteplase
(Novartis, 1998) (Amgen, 1991) (Genentech, 1996)
Palivizumab Sagramostim Reteplase

(Medimmune, 1998)

(Immunex, 1991)

(Boehringer-Mannheim, 1996)




The origins of the US Pharmaceutical Industry
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Pioneering Pharmaceuticals
The origins of the US Pharmaceutical Industry 1943 | Industry coalition on

penicillin production

( 1945 Penicillin Amendment J 1970 Upjohn v. Finch
1912 Sheﬂey Amendment Commercial success alone does not
Prohibits labeli dici ith = constitute substantial evidence of
ExphiE et s (1941 Insulin Amendment ) e
J orlr?s!ﬁ 3 M1 8?;‘ 3 1911 U.S. v. Johnson 1933 1962 Kefauver-Harris Drug Amendments
erci Prohibits false and misleading FD{A‘ECDmmE”dS acomplete Drug manufacturers are reguired o prove to the FDA the
Johnson Co statements about the ingredients revision of the absolete 1906 effectiveness of their products before marketing them.
or identity of a drug. Food and Drugs Act
1958 | PhRMA
1849 1860 1876 e
Pfizer Wyeth Eli Lilly BM . 1962
: " Drug Amendments (Kefauver Harris) to th
Biologics Control Act I i Funoraents 4t i e a o} toE
Federal Food, Drug and Cosmetic Act
1848 - . 1906 1938 1964 Drug Research
Drug Importation Act Pure Food and Drugs Act Food, Drug and Cosmetic Act Board
1951 Durham-Humphrey Amendment
Defines the kinds of drugs that cannot be safely used without medical
supenvision and restricts their sale to prescription by a licensed practitioner.
Eli Lilly partners with 1950 Alberty Food Products Co. v. U.S
the Unlver5|ty of 1 922 Direc,tlions for use on a drug label must include the purpase for which the
The American Toronto drug s offered.
1852 | Pharmaceutical
Association e
“Medicine is for
People, not for ’ 1950
Profits”
1850 1875 1900 1925 1950 1975
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