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January 21, 1976

MEMORANDUM

TO: Bob Bradl eyO ^-f 'j %

FROM: Terry Berman

SUBJECT: HB 584, Major points on substitution of generic drugs for
brand-name prescription

1) The generic drug is always cheaper than the brand-name drug even 
though they may be identical. Also there is no justification that a 
brand name drug is necessarily a better product. A good example is 
ampicillin manufactured by Bristol Laboratories, which is distributed 
by four firms. The disparities in price among the four is astonishing.
Bristol, which distributes ampicillin under the name Polycillin, 
wholesales for $18.24. Smith, Kline, and French distributes the 
ampicillin manufactured by Bristol at the price of $12.00. ICN 
Pharmaceuticals distributes Bristol's ampicillin through its brand- 
name division for$14.80 and through its generic division for $7.50.
Note the differential between $7.50 and $18.24.

2) In answer to the argument that chemically equivalent drugs are 
not necessarily bioequivalent (meaning that when administered in same 
amount they do not provide the same therapeutic effect), the Department 
of Health, Education, and Welfare's report from the Task Force on 
Prescription Drugs stated that only in rare instances would equivalent 
drug products not produce the sam° therapeutic effects. A U.S. Senate 
committee concluded the same. HB 584 (Committee Substitute) has two 
provisions that respond to this problem of inequivalency. First, the 
physician can always specify that there be no substitution. Second, 
the Commissioner of Health, Education and Social Services will draw
up a formulary specifying which drugs are and are not bioequivalents.

3) Giving the pharmacist some discretion takes into account his extensive 
training and his knowledge of drug products, which in some instances
may be greater than other health professionals. Physicians lack drug 
price comparison data which would allow them to chose the best drug 
at the lowest available price.

4) People over 65 account for 23 per cent of the retail drug expenditures.
On prescriptions to the elderly, the average cost per prescription is 
$3.91. For brand names alone the average cost per prescription is
$4.11 while generic name prescriptions average $2.02.

5) There are 11 states with legislation permitting substitution:
Arizona, Kentucky, Arkansas, Oregon, Minnesota, Connecticut, Michigan 
Maine, Massachusetts, Florida, and Maryland.

6) Groups that have endorsed such legislation: American Pharmaceutical Associ­
ation, American Journal of Pharmacy, National Academy of Sciences,
Consumers Union and HEW Special Task Force.

7) Hospitals use generic name products.



HOUSE COMMERCE COMMITTEE
January 21, 1976

House Bill 584

The meeting was called to order by Chairman Bob Bradley noting that a 
quorum was present.

Ronald Sedgewick, owner of Ron's Apothecary and a member of the Alaska 
Pharmacy Association began the testimony on House Bill 584. He stated 
that he basically had no problems with the bill itself. He did, however, 
feel uncomfortable with some sections and wished to express them at this 
time. Section C concerning the posting of a sign was a good idea and 
was intended for the consumer's benefit. It does, however, offend the 
professional standards. If a sign was posted it indicates dishonesty 
in the past. Section E pertaining to the physician using the generic name 
and the pharmacist must then issue the drug which is the lowest priced.
He felt that often the lowest priced drug is not the best and would not 
select such a drug for his own family. He felt it should be left up to 
the pharmacist to select the best drug and still give the customer the 
best deal.

Chairman Bradley stated that Section 1 08.80.205 might answer the objection 
to Section E. That section gives the pharmacist the option of using his 
professional judgement.

Mr. Sedgwick felt that the section should be eliminated due to the option 
the physician has in writing the prescription. He continued stating that 
in Section G pertaining to labeling was also not necessary due to how the 
law presently is. He did suggest that an addition be made under that 
section. The addition being the name and quantity of the drug for the 
purpose of emergency care. Hospitals often refer to him for the quantity 
of the drug he issued and this would make it easier on hospital personnel. 
The Section which states that the Department of Hea'.th and Social Services 
was to provide a formulary seemed unrealistic. The department does not 
have the resources to provide such a formulary. The Federal department 
has been working on a list for the last three years and the department 
would probably have to issue the Federal list.

Rep. Urion questioned whether or not it was typical or pharmacists to 
stock all brand names of one drug.

Mr. Sedgwick stated there are a number of multiple drugs. They are now 
able to select from major companies with price in mind. He again stated 
that price should not be the only criteria, the best drug at a lower 
price.

Mr. Jim McCorcle, owner of Harry Race Drug Store, stated he was representing 
the Alaska Board of Pharmacists. The Board had reviewed the bill and 
generally agreed with it. They did feel that it was not possible for 
the Board to administer the formulary. Much of the Board's feeling were 
the same as Mr. Sedgewick had expressed.
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Dr. Rodman Wilson, member of the Alaska State Medical Association Committee 
on Legislation and past President, testified that the committee had alot to 
do with the present statutes and feel they are fairly workable. The main 
purpose of the bill was to save the consumer money. He stated that 
physicians by and large do not know much about the price of individual 
drugs and how they are sold. The Committee felt that some changes were 
needed in the bill. He referred to the section pertaining to who prescribes 
drugs describing them as "medical practioners". It could be defined more 
by using the common language as presently in the statutes; "physicians, 
osteopathic physicians, dentists or veternarians". Also all through the 
bill it describes the communication between the physician and the pharmacist 
as "telephonic" and he felt it should be changed to "orOTy" which gives 
a little more lead way. The Committee also objected tc » sign to a point 
of ascetics. It implies in a subtle way that doctors were trying to give 
people expensive drugs on purpose. It is unnecessary because the pharmacist 
has to or should explain to them the substitution when it is done. He stated 
he could see the others objection to Section E. There are multiple drug 
agents selling a single substance but one or two have some different 
active ingredients. The bottles are not big enough to list all the 
ingredients. He continued stating that the Committee also had their 
doubts whether or not Health and Social Services could produce a formulary. 
They would probably just rely on the FDA's list. He surmised that it was 
included for the purpose of taking the pharmacists off the hook as far as 
liability was concerned. The pharmacists would be taking alot of 
responsibility. He then submitted in writing to the members some of the 
language changes he had discussed.

Rep. Freeman questioned whether or not there was a monetary benefit to 
physicians on the drugs they prescribe.

Dr. Wilson stated that it was basically unethical by all standards and 
he v/asn't sure if physicians were allowed to own pharmacies.

Chairman Bradley questioned if physicians received free samples from 
drug companies.

Dr. Wilson replied not as frequently as in the past. He added one other 
remark concluding his testimony. If not for the drug industry we wouldn't 
have all the advances we now have and they should be aware of this.

David Freer, Special Assistant to Commissioner of Health and Social Services 
testified to the section which would apply to the department. He agreed 
with other witnesses that the department would not be able to carry out 
that section of the bill without the resources to do it. The department 
has one pharmacist who is at the Alaska Psychiatric Institute.

Chairman Bradley questioned the witnesses if they felt that if tho section 
on a formulary would help lessen the liability of pharmacists.

Mr. Sedgwick answer that yes it would help the legal liability question.

Chairman Bradley asked that someone clarify what type of training a 
pharmacist has and whether or not they know what kind of reaction a drug
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would have on patients.

Mr. Sedgwick stated that all pharmacists receive training in bio-equivalents.

Senator Mel and then asked to speak to the bill. He stated that the bill 
was based on the California law and he felt it would help. He then asked if 
it was true that major hospitals use generic drugs.

Mr. Sedgwick answered that major hospitals establish a formulary and then 
stock only one. brand.



HOUSE COMMERCE COMMITTEE
February 2, 1976

House Bill 584

The meeting was called to order by Chairman Bob Bradley noting that a 
quorum was present.

Co-sponsor, Speaker of the House Mike Bradner was asked to begin the 
testimony by explaining the bill. Speaker Bradner stated that this 
had been recommended to him by many people. It was something which would 
clarify the process to the consumer. He further stated that he had 
discussed the bill with a number of pharmacists and some had definite 
concerns with this. Some pharmacists do do this now, however, their
right to do it was a bit cloudy. The present bill is designed after the
California statutes.

Representative Bradner further stated that he felt there were areas in 
the bill which needed to be amended. One area was that of the penalties 
as stated under the bill. He felt that no penalties should be placed 
on a pharmacist if he cannot comply. The bill should indicate that 
they do it but leave a margin for if they can't. Another area was that 
of the Commissioner of Health & Social Services to establish a list of 
generic substitutions. He was not sure they could accomplish this with 
the present staff.

Rep. Freeman questioned objections heard from pharmacists concerning a
sign in each pharmacy. How important was the sign?

Rep. Bradner replied that it was not important either way and that it 
does have implications. Bradner continued stating that the section 
relating to the a physician must pux. in his own handwriting that there, 
could be no substitution, that he was unsure what it was designed to 
accomplish.

Rep. Wallis questioned whether or this bill would have implications of 
malpractice for pharmacists.

Chairman Bradley stated that there could be a liability.

Rep. Fischer objected to a pharmacist having the right to alter what a 
physician prescribes. Many people have a great deal of faith in their 
doctors and would not want bhis.

Rep. Rudd explained that the bill allowed a patient to also refuse 
substitution. Chairman explained further that a doctor could refuse 
substitution and described the section which states this.

Representative Bradley then asked to leave the Chair to testify on behalf 
of the bill, (see attached)
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Ampicillin is the generic name of a particular drug manfactured 
by Bristol Laboratories and distributed by four firms. Under the brand 
name "polycillin", Bristol markets the ampicillin for $18.24 wholesale, 
while Smith, Kline and French distributes Bristol's ampicillin for only 
$12.00. This same Bristol manufactured ampicillin is sold by ICN 
Pharmaceuticals under still another brand-name for $14.80, while ICN's 
generic division sells an identical amounts of ampicillin for $7.50.
If the doctor happens to write "polycillin", the pharmacist is prohibited 
from filling the prescription with the ICN ampicillin even though they are 
manufactured identically by Bristol. Thus, the consumer must pay more 
than double what he might if anti-substitution laws weren't in effect.

Generic drugs are always less costly than brand-name drugs. Thus, 
anti-substitution laws function to support artificially high prices for 
brand-name drugs. Prices for brand-name drugs are higher because the 
drug industry must spend around a billion dollars annually to promote 
these names and then make us, the consumers, pay for the advertising.
Unless the doctor prescribes by generic name, we have no choice of what 
price we pay and the sad fact is that brand-name drugs, with their high 
prices, cannot be considered superior products. In fact, in 1972 of 
638 drug recalls, 291 were brand-name.

Twenty-three percent of the retail drug expenditures in this 
country are by those over 65. For the elderly person living on a fixed 
income the difference in what he pays for a brand-name drug as opposed 
to a generic name may mean a difference in what he is able to spend 
on food and housing.

It is r.ct surprising that eleven states— Arizona, Kentucky, Arkansas, 
Oregon, Minnesota, Connecticut, Michigan, Maine, Massachuetts, Florida 
and Maryland— have already repealed their anti-substitution laws. In 
Canada, where several provinces have also allowed pharmacists to substitute 
generics, the province of Ontario has found increases in the number of 
prescriptions written for generic and lower price brand names.

We are not only concerned with lower prices. Our main goal in drug 
treatment is better health. For every prescription drug, there is an 
average of 30 brand names, or shall we call them aliases, which obscures 
the identity of the particular medication even from physicians who must 
prescribe them. The National Academy of Sciences supported generic 
substitution, recognizing that "the pharmacist may in some situations 
have greater knowledge of drug products than other health professionals, 
including knowledge of both quality and cost."

At present, because they cannot substitute, pharmacists must keep 
large inventories to have all brands available. This means a slow 
turnover of stock and is apt to mean higher prices in general. This is 
particularly relevant in Alaska where there are many small pharmacies 
and a large inventory can be extremely costly to them. If allowing 
the pharmacist to substitute enables him to reduce his inventory, 
keeping on hand those drugs that are lowest in price or those which 
he personally may consider superior.
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One of the major arguments against substitution is drug inequivalence. 
Bio or clinical equivalence occurs when chemically equivalent drugs in 
the same amount provides the same therapeutic effect. The U.S. Department 
of Health, Education and Welfare Task Force on prescription drugs 
concluded that "the lack of clinical equivalency among chemical equivalents 
meeting all official standards has been grossly exaggerated as a major 
hazard to the public health." Only in rare instances would equivalent drugs 
products not produce the same therapeutic effects. Morris Aarons, a member 
of the Review Committee of the Task Force, who represents the National 
Association of Pharmaceutical Manufactures, concurred with this.

A report on this subject was completed by the office of Technological 
Assistance, a Congressional investigative body. Dr. Robert Berliner 
Dean of the Yale University Medical School chaired the study and reported 
that 85-90% of chemically equivalent products presents no problem of 
therapeutic inequivalency and can be used interchangeably. In fact,
Dr. Berliner stated, "Most drugs ought to be prescribed generically."

The Food and Drug Administration puts new drugs through difficult 
tests. Whenever manufacturers wish to place drug products chemically 
equivalent to existing ones on the market, they must submit for FDA 
approval adequate data to demonstrate the equivalency of the product.
This is given a thorough review.

Equivalency studies have been done on all antibiotics, which accounts 
for one out of every five prescriptions. Any antibiotic offered for sale 
in the United States regardless of whether it is an brand-name or generic 
drug has met the same high FDA standards. The FDA is presently compiling 
lists of equivalent drugs and has conducted its studies starting with the 
most frequently prescribed drugs. The FDA will eliminate variations by 
makers of generic drugs by requiring them to match the effectiveness 
of standard drugs or withdraw the drugs from the market. A complete 
compilation will be available by 1978. Although information is presently 
being made available as it is compiled.

In any case, if a doctor has reason to believe a drug manufactured
by a specific firm is best for his patient, he may write no substitution.
It is hoped that HB 584 will also serve to make the physician think
twice before writing a prescription and by allowing their patients to
have pharmacists substitute products, get for them the best drug at the 
lowest available price.

HB584 will allow Alaskans who are already paying substantially higher 
prices for drug products than the lower 48 to save several million 
dollars annually.
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D E F I N I T I O N S

B I O A V A IL A B IL IT Y  -  T H E  E X T E N T  AND R A TE O F A B S O R P T IO N  FROM A DOSAGE

FORM A S  R E F L E C T E D  BY T H E  T IH E -C O N C E N T R A T IO N  
CURV E O F  TH E  A D M IN IS T E R E D  DRUG I N  T H E  S Y S T E M IC  

C IR C U L A T IO N

B IO E Q U IV A L E N T S  -  C H E M IC A L  E Q U IV A L E N T S  W H IC H , WHEN A D M IN IS T E R E D  TO

T H E  SAME IN D IV ID U A L S  I N  T H E  SAME DO SA G E R E G IM E N , 

W IL L  R E S U L T  I N  COM PARABLE B IO A V A IL A B IL IT Y

C H E M IC A L  E Q U IV A L E N T S DRUG PR O D U C T S TH A T C O N T A IN  T H E  SAME AMOUNTS 
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C O M PE N D IA L  STA N D A RD S TIIF. O F F I C I A L  STA N D A RD S F O R  DRUG E X C I P I E N T S  AND 
DRUG PR O D U C T S L I S T E D  IN  T H E  L A T E S T  R E V IS IO N  O F  T H E 

U N IT E D  S T A T E S  PH A R M A C O PEIA  (U S E )  AND T IIE  N A T IO N A L  
FORM ULARY ( N F ) .
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BY THE COMMERCE COMMITTEE 

CS FOR HOUSE BI L L  NO. 584 

IN THE LEGISLATURE OF THE STATE OF ALASKA 

NINTH LEGISL A T U R E  - SECOND SESSION 

A BILL

For an Act entitled: "An Act relating to substitution of prescr i p t i o n  drugs
■ I • ' w  . . . ,

by pharmacists."

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 08.80.295 is repealed and re-enacted to read:

Sec. 08.80.295. SUBSTITUTION. (a) Except as limited by (b) and

(d) of this section, v/ith the consent of the purchaser, the pharmacist 

may substitute a drug product with the same generic name in the same 

strength, quantity, dose and dosage form as the prescribed dr u g  which 

is, in the pharmacist's professional opinion, therapeutically e q u i v a­

lent. Upon substitution the pharmacist shall notify the person who 

prescribed the dr u g  of the substitution and of the drug substituted.

(b) A person authorized to prescribe drugs may specify in writing 

or by oral communication that there 3hali be no substitution for the 

specified brand name dr u g  in any prescription. The phrase "no s u b s t i­

tution" or words of like Import must be in the person's ha n d w r i t i n g  or, 

if the prohibition was communicated orally, in the pharmacist's h a n d­

writing, and shall rot be preprinted or stamped or initialed on the p r e­

scription form.

(c) Every pharmacy shall post a sign in a location easily seen by 

patrons at the counter where prescriptions are dispensed s t a ting that 

"Alaska law provides that with your consent, unless prohibited by your 

doctor, this pharmacy may substitute a less expensive drug which is 

therapeutically equivalent to the one prescribed by your doctor." The 

p rinting on the sign shall be in block letters not less than one inch in

-1- CSHB 584
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(d) A pharmacist shall substitute a drug product under (a) of tnis 

section only when there will be assayings in cost to the purchaser.

(e) If the physician prescribes a drug by its generic name, the 

pharmacist shall dispense the lowest retail cost brand which is in 

stock. At>h ujU&U /s .

(f) As used in this section, unless the context requires other-

w l 3 e’ - T T W
(1) "brand name" means the proprietary or trade name selected 

by the manufacturer and placed upon a drug, its container, label or 

wrapping at the time of packaging;

(2) "generic name" means the official title of a dru g  or dru^ 

ingredients published in the latest edition of a Pharmacopoeia, H o m e o­

pathic Pharmacopoeia or Formulary;

(3) "substitute" means to dispense without prescriber's e x­

press authorization a different dru g  product in place of *:he drug 

ordered or prescribed;

('0 "therapeutically equivalent" means drugs that will p r o­

vide essentially the same efficacy and toxicity when administered to an 

individual in the same dosage regimen.

* Sec. 2. AS 08.80 is amended by a d ding a new section to read:

Sec. 08.80.297. POSTING OF PRICES, (a) Annually in the month of 

August, the Department of Commerce and Economic Development shall p r e­

pare a list of the 100 most commonly prescribed prescription drugs, 

their usual strength and amount prescribed, and distribute the list 

along with regulations for p o s ting to each pharmacy registered with the 

board of registration in pharmacy. The determination of the lepartment 

as to which drugs are to be included on the list shall be final.

(b) The current list of the 100 most commonly prescribed drugs 

CSHB 584 - 2 -



I

2

3

4

5

6

7

8

9

10

II

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

shall be conspicuously posted in each pharmacy registered with the 

board. After each prescr i p t i o n  drug listed, the name of the manufacturer

and the current s e l ling price shall be clearly indicated for that
, »

p r e scription by the pharmacy. A pharmacy may change the current selling 

price and the p o s t i n g  of the price at any time.

(c) The price of all other drigs not included on the list of 100 

commonly prescribed drugs shall be available and shall be quoted by the 

pharmacy up o n  request.
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Referred: Judiciary

IN THE S ENATE BY MELAND
AND CROFT

SENATE BILL NO. 508 

IN THE L EGISLATURE OF THE STATE OF ALASKA 

NINTH L EGISLATURE - SECOND SESSION 

A BILL

For an Act entitled: "An Act relating to substitution of prescription drugs

by pharmacists."

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 0 8 . 8 0 . ,295 13 r e p e a l e d  and r e - e n a c t e d  to read:

Sec. 0 8 . 8 0 . 2 9 5 .  S U B S T I T U T I O N ,  (a) E x c e p t  as l i m i t e d  by (b) and

(d) of  th i s  s e ct i o n ,  u n l e s s  tho p u r c h a s e r  i n s t r u c t s  o t h e r w i s e ,  the

p h a r m a c i s t  ma y  s u b s t i t u t e  a d r u g  p r o d u c t  w i t h  the s a m e  g e n e r i c  name  in

the s a m e  s t r e n g t h ,  q u a n t i t y ,  d o s e  a n d d o s a g e  for m  as the p r e s c r i b e d  d r u g  

w h i c h  i s , in the p h a r m a c i s t ' s  p r o f e s s i o n a l  o p i n i o n ,  t h e r a p e u t i c a l l y  

e q u i v a l e n t .

(b) A licensed medical practitioner may specify in writing or by

a telephonic communication that there shall be no substitution for the 

specified brund name drug in any prescription. Tne phrase "no substi­

tution" or words of like Import mu3t be in the practitioner's han d­

writing or, if the prohibition wa3 communicated by telephonic communica­

t i o n , in the pharmacist's handwriting, and shall not be preprinted or 

stamped or initialed on the prescription form.

(c) Every pharmacy shall post a sign in a location easily seen by 

patrons at the counter where prescriptions are dispensed stating that, 

"This pharmacy may be able to substitute a less expensive drug which

is t h e r a p e u t i c a l ly equivalent to the one prescribed by your doctor un­

less you do not approve." The printing on the sign shall be in block

letters not less than one inch in height.

(d) A pharmacist shall substitute a drug product under (a) of

- 1 -  S B  508



this section onlv when there will be a savings in or no increase i n v
• q

cost to the purchaser.

(e) If the physician prescribes a drug by its generic name, the 

pharmacist shall dispense the lowest retail cost brand which is in 

stock. ( V & eJs tfc A l l -  dfc-U tv • n

(f) Except as provided in (g) of this section, when a pharmacist 

dispenses a substituted drug as authorized by (a) of this section, he 

must label the p r e scription container with the name of the dispensed 

drug. If the dispensed drug does not have a brand name, the p r e s c r i p­

tion label shall indicate the generic name of the drug dispensed along 

with the name of the drug manufacturer.

(g) A p r escription dispensed by a pharmacist shall bear upon the 

label the name of the me d i c a t i o n  in the container except if the p re­

scriber writes "do not label", or words of similar import, on the p r e­

scription or 30 designates in an oral transmission of the prescription.

(h) As used in this section, unless the context requires ot h e r­

wise ,

(1) "brand name" means the proprietary or trade name selected 

by the manufa c t u r e r  and placed upon a drug, its container, label or 

wrapping at the time of packaging;

(P) "generic name" means the official title of a drug or 

drug ingredients published in the latest edition of a Pharmacopoeia, 

Homeopathic P h a r macopoeia or Formulary;

(3) "substitute" means to dispense without prescriber's 

express authorization a different drug product in place of the drug 

ordered or prescribed;

(4) "therapeutically equivalent" means drugs that will p r o­

vide essentially the same efficacy and toxicity when administered to 

an individual in the same dosage regimen.
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(i) The commissioner of health and social services shall publish a 

formulary of generic drug types and drug products which the commissioner 

of health and social services determines demonstrate clinically ■signi­

ficant biological or therapeutic inequivalence and which, if substituted, 

would pose a threat to the health and safety of patients receiving 

p r escription medication. No pharmacist shall dispense a generically 

equivalent drug product if the drug product and its generic drug type 

is included in the formulary.

* Sec. 2. AS 08.80.460 13 amended by adding a new s u b s ection to read 

(b) A person who violates the provisions of sec. 295 of this 

chapter is punishable by a civil fine in an amount established by the 

board in a schedule or schedules establishing the amount of civil fine 

for a particular violation. The schedule or schedules 3hall be adopted 

by the board by regulation. Any civil fine imposed under this section 

may be appealed in the manner provided for appeals in the Administrative 

Procedure Act (AS M . 6 2 ) .
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terminology
Definitions of key  technical terns as w e  have
used them in this report are pres en te d below. A
comprehensive glossary of these and other technical
terms is also provided on page 75.

• Drug product A  dosage form containing one or 
more  active therapeutic ingredients along with 
other substances i .eluded durin g the m anu facturing 
process.

• Present compendial standards The official 
standards for drug excipients and drug products 
listed in the latest r evision of the United 
States Pharmacopeia (U S P ) and the NatT J n a l  
Fo rmulary (N F ) .

• New compendial standards S tandards to be 

established for active i n g r e d i e n t s ,excipients and 
drug products, including tests releoting the best 
available technology to be pe rformed before, during 
and after formulation.

• Chemical equivalents Drug pr od uc ts that 
contain the same amo\nts of the same thera­
peutically active ingredients in the same dosage 
forms and that me e t  prese nt compendial s t a n d a r d s .

• Pharmaceutical equivalents Drug products that 
contain the same amounts of the same thera­
peutically active ingredients in the same dosage 
form and that meet standards to be established 
on the basis of the be3t available technology.

• Bio availability The ext en t and rate of absorp- 
tion from a dosage form as re flected by the time- 
conccntration curve of the a dm inistered drug in 
the systemic circulation.

• uiocguivalents Chemical equivalents which, 
when administered to the same individuals in the 
same dosage regimen, wi l l  result in comparable 
bioavailability.

• T h e r a p e u tic equivalents C he mic al  equivalents 
which, wh e n  administered to the same individuals 
in the same dosage regimen, will provide 
essentially the same ef ficacy and/or toxicity.

• Interchangeable drug products Pharmacoutical 
equivalents or biocquivalcnts that arc accepted 
as therapeutic equivalents.

vi

conclusions 
and 

recommendations
1
Cu r re nt  standards and regula to ry practices do not 
insure b ioequivalsnce for drug products.

2
V ar ia ti on s in the b i o a v a i lab il it y of drug product; 
hav e been recognized as responsible for a few 
therap eu ti c failures. It is probab le  that other 
therap eu ti c failures (or toxicity) of a similar 
or ig in  have escaped recognition.

3
Mo s t  of the analytical met h o d o l o g y  and experiment 
proce dur es  for the c o n du ct  of b ioa va ilability 
studies in man are available. Additi on al  work ma 
be requir ed  to develop m e an s of applying them to 
c e rta in  drugs and to special situations of drug u

4
It is neither feasible nor de sirablo that studies 
of bioavail ab il ity  be c onducted for all drugs or 
drug  products. Certa in  classes of drugs for whic 
evidence of bioequi val en ce  is critical should be 
identified. Selection of these classes should be 
b ased on clinical importance, ratio of therapeuti 
to toxic co nc entration in blood, and certain 
pharmace ut ic al characteristics.



Present compendial standards an d g uid el in es  for 
Current Go o d  Manufacturing Pr ac ti ce do not insure 
quality and uniform b i o a v a il ab ili ty  for drug 
products. No t only m a y  the pr oducts of diff er ent  
manufacturers vary, bu t the p r o d u c t  of a single 
m a nu fa ct ur er ma y vary from b a tc h to b a t c h  or may  
change during storage.

6
New compendial standards for active ingredients, 
excipients and finished drug p ro du cts  should be 
developed and revised on a c o nt in ui ng b asi s to 
reflect the best available techn ol ogy  to insure 
quality and uniform bioavailability. App ro pr ia te 
statistical procedures should be spec if ie d to ma k e  
certain that the purposes of the standards are 
objectively satisfied. Th e guide li ne s lor Curr en t 
Good M an ufacturing Practice should be e xp an ded  to 
include specific descriptions of all si gni ficant 
aspects of manufacturing p rocesses from the raw 
materials to the final product.

7
Additional research aimed a t  improving the as s e s s­
ment and p rediction of b i o e qui va le nc e is needed. 
This re search should include efforts to develop 
in vitro tests or animal mo de ls  that wil l be valid 
predictors of b ioavailability in man.

8
Current law requiring m an u f a c t u r e r s  to m ai n t a i n  
records and make information available to the FDA 
is ambiguous or inadequate and should be c la rified 
and strengthened. In particular, manuf ac tur er s 
should be required to submit all informa tio n 
relating the tests they condu ct  to the bioava il ab il ity  
data they develop in order to help provide information 
on the factors that modify the bioav ai lab il it y of 
drug products. This information should be available 
to aid in the establishment of  c o mpe nd ia l standards.

Exemptions pr ov i d e d  in current law for some drug 
pr od uc ts  based on their y ea r  of i n t ro du cti on  in 
re la ti on  to amendments in the Food, Drug, and 
C os me ti c Act (so-called gra nd father clauses) have 
i m pe de d i mpr ovement in the q u al it y of these 
products. Such  exemptions should be eliminated.

10
A  single orga ni za ti on capable of setting s t a n da rd ^ 
ad equate to insure the quali ty  and uniform 
b i o a v a i l a b i l i t y  of drug p ro ducts should be 
est ab li she d to replace the p r es en t USP and NF as 
the of fic ia l s tan da rd-setting o rga ni z a t i o n  of the 
F ed er al  Government.

11
A  s ys t e m  should be orga ni zed  as rapid ly  as possib: 
to ge nerate an official list of interchangeable 
dru g products. In the d e v e l o pm ent  of the list, 
di st inctions should be m ad e  between two classes ol 
drugs a n d  drug products:

1. Th os e for w h i c h  evidence of bi oe qui va le nc e 
is no t c onsidered ess ential and that could 
added to the list as soon as standards of 
ph ar ma ce uti ca l equivale nc e have be'*" 
e st ab lished and satisfied.

2. Those for w h i c h  evidence of b io equivalence 
is critical. Such products should be 
listed only after they have bee n  shown to 
be  b i o e q uiv al en t o r  have satisfied s t a n d a n  
of p ha rmaceutical e quivalence that have b e  
shown to ins ur e bioequivalence.



charge 
to the 
panel

The b asic cha rg e m a d e  to the Drug Bio equ iv al en ce 
Study Panel* by the Off ice  of T ech n o l o g y  
A s s e s s m e n t  (OTA) wa s to exam in e the relationships 
betwe en the chemica l a nd  t h e r a p eut ic  equivalence 
of drug pr od uct s and to assess the capabi li ty of 
current t e c h n o l o g y — short of t he rap eu ti c trials 
in m a n — to d etermine w h e t h e r  drug pr oducts wi t h  
the same p hys ic al  and ch emical co mpo si ti on  produce 
co mparable th era peutic effects.

As membe rs  of the Panel, we agreed that a review 
of the sys te m of reg ul ations an d practices 
now used to in sur e q u a li ty  and u n i f o r m i t y — the 
compendial standards, C u r r e n t  Good Manuf ac tur in g 
Practice guidelines, and the manufacturers' 
pr ocedures for qu a l i t y  cont ro l and fo r m u l a t i o n —  
w oul d h ave to be an i nh er en t p a r t  of our assessment. 
A fter e xamining these factors, we  w o u l d  make 
recommendations, if necessary, for any modifications! 
that we b e l i e v e d  m i g h t  be ne ede d to improve the 
prese nt syst em  for i ns uri ng  the therapeutic 
equiva le nc e of drug products.

It wa s clear to us from the o ut s e t  that certain 
chemica ll y e qui v a l e n t  drug produ ct s have produced 
clinically i mportant and m e a s u r a b l e  differe nc es  in 
therapeutic ef f e c t  and that these dif fe re nce s were 
the result of differen ce s in bioavailability. 
Conversely, we  r e c ogn iz ed  that d if fe rences in 
bioav ail ab il it y (bioinequivalence) among some drug 
products m a y  not be a critical concern wit h  regard 
to the equ iv ale nc e o f  their t he ra peu ti c effects.

The Drug B i o e q u i v a l e n c e  Study Panel met  for the 
first time on April 12, 1974 to c l a r i cy its 
charge and to formulate a plan for its study.
A  chr on ol og ica l revie w of the activities u nder­
taken by the Panel is pr esented as the Appendix.



A s  our study progressed, i t  be cam e c l e a r  to us  t h a t  
w e  shou ld  re commend a syst em  that, throu gh  improved 
a s s ur an ce  of quality a n d  rational scientific 
.judgments, w o u l d  insure the the ra peutic equ iva le nc e 
of drug products.

Ou r conclus ion s and  re commendations are b a s e d  
o n  con sid er at io ns of c u rr ent  techn ol og y a n d  of  the 
techno lo gy  that we  believ e could be de v e l o p e d  
wi th i n  the n e x t  fe w years. Our re po rt also includes 
a c o ns ide ra ti on  of  the ne e d  and p o t e n t i a l  for new 
re se a r c h  re levant to the dev e l o p m e n t  of that  
technol og y and to other aspects of the pr ob le ms  
un de r considerat io n. *

The Panel co mm un i c a t e d  extensively w i t h  various 
sources, reque st in g inf or mation and rec ei vin g 
documented replies in response to q u e s ti on s 
raised. A  bib li og ra phy  of the d o c u m e n t a t i o n  
received a nd  re vi e w e d  by the Panel appears on 
page  61.

scope 
of the

study
Becau se of the limited time av ailable to us, it 
was n e c es sa ry  to r est ri ct  the scope of our study 
to s ol id  dru g p ro d u c t s  (capsules an d tablets, but 
ex cluding timed- re le ase  a n d  coated products) that 
are a d m i n i s t e r e d  b y  m o u t h  and p r odu ce  a systemic 
effect. T h es e are the products for w h i c h  c on s i d­
eration of the r el at ion sh ip s be t w e e n  chemical and 
t h e r ap eu ti c e q u i v al enc e is m o s t  important. In 
addition, tablets and capsules co nstitute the great 
m aj o r i t y  of all d r u g  pr oducts use d in the United 

S t a t e s .

The  therap eut ic  eff ec t of a solid drug  product 
is a s s ume d to be a fu nction of the conce nt rat io n of 
the active i ngr e d i e n t  in the systemic c ir cu lation 
and i-j thus related to its bioavailability. 
Accordingly, w e  d ir ec t e d  our att en ti on to the 
prin ci ple s and m e t h o d o l o g y  involved in estimating 
and comparing the b ioa v a i l a b i l i t y  of drug products. 
Thi s m et h o d o l o g y  involves m e a s u r e m e n t  of the 
c on ce nt ra tio n of the active ingred ie nt in the 
systemic circulation, eit her  di rectly in blood or 
indir ect ly  throug h studies of urina ry  excretion.

We a lso a t t e m p t e d  to identify the gene ra l 
categories of drug products for w h i c h  measurements 
of b ioa v a i l a b i l i t y  m a y  be critical to the assurance 
of therap eu ti c equivalence. The  therape ut ic  
e qu iv alence of some c ategories of drug products can 
be insured, however, w i t h o u t  a d i r e c t  a ssessment of 
bioavailability, and we tried to identify the 
general char ac te ri sti cs  of such products.

Certa in drug produ cts  contain the same active 

moieties b u t  d o  not ha v e  the same salt, e st er  or 
d os a g e  form. These products, al though similar, are 
not chemically equi va len t but may be therapcuticall 
equivalent. Fo r example, tetracycline hydrochlorid 
tablets, capsules and syrup all may be expected to 
produce the same th er apeutic ef fe ct  as tetracycline 
phos ph ate  capsules, but they are diff ere nt  in dosag



or salt forms. Drug products w h i c h  are not 
chemica ll y equivalent b u t  have '-he same t h er a­
peutic effec t may be referred tc as pharmace ut ic al  
alternatives b ut  not as c he mical or pha rmaceutical 
e q u i v a l e n t s . We  believe this di st inction is 
sig ni fi can t and that it requires further e l a b o r a­
tion; however, we did not examine pharmac eu ti ca l 
alternatives or the extent to w h i c h  they do or do 
not prod uc e equivalent therape ut ic  effects.

It m u s t  be recognized that b ey o n d  characteristics 
of drug products t h a‘ influence absorption of 
the active drug from che g a s t ro int es ti na l tract, 
a number of other factors h ave an important role 
in d et ermining the therapeutic eff ect  pr od uc ed  in 
any individual. Among these factors are the 
following:

1. Vari at io ns from one individual to another in 
absorption, met ab oli c convers io n and excretion 
of the drug. Some individuals have rates of 
intestinal ab sorption and m e t a b o l i s m  that 
differ ma rke dl y from the average rates, and 
these differences m a y  be e xaggerated by the 
disease state. Consequently, the concentratio: 
of the drug in the bl oo d of such individuals 
m ay  be well above or b e l o w  the average, even 
if the drug is rapidly and completely di s­
solved in g astrointestinal fluids.

2. A pp ropriateness of the pr es criber's choice 
of drug.

3. Differences among patients in complying wi t h  
instructions for taking the drug product.

4. The simultaneous use of other drugs that can 
affect or alter the action of the prescribed 
d r u g .

Alt ho ug h such factors may greatly influence 
the therapeutic effect obtained from drug products, 
our m a jo r concern was di rected at factors affecting 
the e ff icacy of drug products that are wi th in  the 
control of the manufacturer.

discussion 
of 

conclusions 
and 

recommendations
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CURRENT STANDARDS AND REGULATORY PRACTICES DO NOT 

INSURE BIOEQUIVALENCE FOR DRUG PRODUCTS.

Alt ho ug h there is a sp ectrum of o p i ni on  about th 
frequency and x -portance of differences in the 
bioavail ab ili ty  of chemic al ly equiva le nt  drug 
products, there can be no disp ut e a b ou t the fact 
that w e ll -do cu me nt ed and significant differer.ceE 
in b i o a v a i lab il it y have been d e mo ns tr at ed in 
ch emically equivalent products representing a 
number of drug categories.

Problems of bi oequivalence have rec eived serioud 
investigative at tention only during the past few 
years, l.i this brief period, however, a number] 
of studies of ma rk et ed drug products containing 
the same therapeutic ingredient have revealed 
ma rk ed  differences in the rate and extent of 
absorption. A  considerable body of literature 
a ccumulated in this period that indicates the 
existence of demo ns tr abl e differences in the 
b io availability of products involving roughly a I 
score of drugs. A  partial list of studies demoj 
strating bi oin eq uivalence of c hemically equivalj 
drug products m ight include the following: tetj
cycline (MacDonald et al, 1969; Darr et al, 197] 
chloramphenicol (Glazko et al, 1968); digoxin 
(Wagner, 1973; Linde nb au m et al, 1971); phenyl-| 
butazone (VanPctten ot al, 1971; Chiou, 1972); 
o xy te tr acycline (Blair et al, 1971; Brice et all 
1971).

Not only has bioineq ui val en ce  been shown to cxij 
in products of diff er en t m a nu fa ct ure rs  but ther| 
also have been substantial variations in the 
b ioavailability of dif fe ren t batches f^om the s| 
company (for example, see L i nd en ba um et  a.l, 197l 
It is diff ic ul t to de termine whethe r difference!

a n



such as those cited are the exce pt io n or the rule., 
since positive results (in this case a de mo nstrable 
difference) are far mor e  likely to be pu blished 
than ne gative findings. Furthermore, in some 
studies in w hic h several c he mi ca ll y eq uivalent 
products have bee n tested, some have been found to 
have the same b i o ava il ab il ity  w h i l e  others have 
not.

Nevertheless, the nu mb er of  p osi t i v e  findings has 
been su fficient to e s t ab lis h that the p r ob le m of 
bioineq ui va le nce  in chemi ca ll y e qu iv al en t products 
is a real one. Since the studies in w hi ch lack of 
bi oe quivalence was d e m on str at ed  i nv olved ma rk e t e d  
products that m e t  curre nt comp en dia l standards, 
these documented instances c onstitute unequivocal 
evidence that neithe r the p re sen t standards for 
testing the finished p r odu ct  nor the specifications 
for materials, m a n u f ac tur in g process, and controls 
are adequate to insure that osten sib ly  e quivalent 
drug products are, in fact, equivalent in 
b i o a v a i l a b i l i t y .

VARIATIONS IN THE BIOAVAILABILITY OF DRUG PRODUCTS 

HAVE BEEN RECOGNIZED AS RESPONSIBLE FOR A FEW 

THERAPEUTIC FAILURES. IT  IS  PROBABLE THAT OTHER 

THERAPEUTIC FAILURES (OR TOXICITY) OF A SIMILAR 

ORIGIN HAVE ESCAPED RECOGNITION.

The fact that drug products differ in bioavailabi. 
is not, in itself, evidence that the use of such 
products will  produce significant practical probl 
in the treatment of patients. However, it is als 
a fact that therapeutic inequivalence has been 
o bs er ve d among certain c hemically equivalent drug 
products. One example of therapeutic failure 
arising from variations in the bi oavailability of 
os tensibly equivalent products involved the 
important and highly potent c ardiotonic drug, 
digoxin. A  number of patients were observed to 
require unusually large m a i n te na nc e doses of digo 
despite the absence of any con di tio n that •~'ight h 
explained a high tolerance to the drug. Upon 
investigation, the patients ware found to have lo 
digox in c oncentrations in their blood plasma 
(Lindenbaum et al, 1971). A  crossover study rave 
striking differences in bioavaila bi li ty among fou 
digoxin pr ep arations available in the same hospit 
at the time. The peak co nc entration after a sing 
dose wa s found to vary among the four drug produc 
by a factor of as much a3 seven. It is noteworth 
that the marg in  of safety of this drug is 
sufficiently narrow that serious or even lethal 
toxic effects can result if the dose gi ve n and 
absorbe d is as little as twice that needed to ach 
a t herapeutic effect.



A n o t h e r  instan ce  of t h e r a pe ut ic failure w i t h  a 
drug  pr o d u c t  me e t i n g  co mp e n d i a l  standards was 
d em on s t r a t e d  in the case o f  a thyroid p r e p a ra ti on  
.that m e t  those standards b u t  was th erapeutically 
inactive (Catz e t  al, 1962).

Wh il e these therapeutic failures r e s ul ti ng  fr o m  
problems of b io av a i l a b i l i t y  w er e  r e c o g n i z e d  an d 
well  documented, it is e nti re ly  po ss i b l e  that 
other therapeutic failures an d/ o r  instances of  
toxicity that had a simi lar  basis have e s c a p e d  
attention. The va r i a b i l i t y  among ind i v i d u a l s —  
in  the absorption, ex c r e t i o n  and me t a u o l i c  
co nv e r s i o n  of drugs; in  the i nd iv id ual  p h y s i o l o g i c a l  
or toxic response; and e ven in the r e gu la rit y w i t h  
w h i c h  the pres cr ibe d dose ctually t a k e n — is
such th a t  the source o f  an -mal or i nadequate
the ra pe uti c effect in an indi vi dua l p a t i e n t  is not 
readily identifiable. Di ffe rences owing to the 
bioav ail ab il it y of the a d mi nis te re d p r o d u c t  are 
likely to be recognized only w h e n  i n f o r ma ti on  is 
col le ct ed in an or g a n i z e d  m a n n e r  o r  e ff ec ts  are 
no te d in a sig ni fi ca nt num b e r  of patien ts  u nd er  
suf fi cie nt ly  close o b s e r v a t i o n  b y  an unus ua lly  
al e r t  and o b s er va nt  physician. M o r e  important, 
for d rugs that, b e ca us e of relatively narrow marg in s 
of safety, are gener al ly  a d m in is ter ed  in doses that 
produ ce plasma levels n o t  m u c h  higher t han the 
m i n i m u m  required for efficacy, therapeutic 
inequi va le nc e m u s t  cer ta inl y occur w h e n e v e r  there 
are s ubstantial dif fe ren ce s in bioavailability.

Therefore, althou gh  the nu mb er  of instances of 
demo nst ra bl e therapeutic in eq uivalence is small, 
the p r o b l e m  is an imp ort an t o n e  and, in the case  
of drugs w i t h  na rro w ma r g i n s  of safety, a s s ur an ce  
of bioequiv ale nc e is vital.

i

3
MOST OF THE ANALYTICAL METHODOLOGY AND EXPERIMENTAL 

PROCEDURES FOR THE CONDUCT OF BIOAVAILABILITY STUDIES 

IN MAN ARE AVAILABLE. ADDITIONAL WORK MAY BE 

REQUIRED TO DEVELOP MEANS OF APPLYING THEM TO CERTAIN 

DRUGS AND TO SPECIAL SITUATIONS OF DRUG USE,

The c o nd uct  of b io av a i l a b i l i t y  studies in man 
requires that a dr u g  prod uct  be a d m in is ter ed  to a 
g ro up  of in di viduals and that the time-course of 
the c on cen tr at io n of the drug in the b l oo d be 
e v a l u a t e d  e ith e r  directly or  indirectly.* It is 
necessary, therefore, that there be available
(1) analytical methods for d etermining the concen­
tration of the active i ngredient in body fluids;
(2) st an d a r d i z e d  procedures for a dm ini st er in g the 
dr u g  prod uc t and obt aining appropriate b l oo d and/o 
urine samples; and (3) adequate methods for 
statis ti ca l analysis an d interpr et ati on  of the 
r e s u l t s .

ANALYTICAL METHODS

It may be n e c e ss ar y to measure, in a small volume 
b io lo g i c a l  fluids, an amount of the intact drug th

In 1972, the A c a de my  of P h a r ma ce uti ca l Sciences 
of the A m e r i c a n  Pharmace ut ica l A s s o c ia ti on  
p u b l i s h e d  the Guide for Biopharm ac eut ic al  Studi 
in M a n , w h i c h  prese nt s a syste ma ti c approach t 
the c o nd uc t of bioa va ila bi li ty  studies based o 
analytical d ete rmination of drug in b lood and/ 
urine.



is only one m i l l io nth  to one b i l l i o n t h  of the dose 
administered. Fortunately, such rec en t advances 
as g a s- li qui d chromatography, hig h p re s s u r e  liquid 
chromatography, fluorescence techniques, mass 
spectrometry, radioimmune assays, a n d  microbiologica. 
assays hav e great ly  i ncreased our ca pa b i l i t y  of 
me a s u r i n g  such minute amounts of drugs. The methods 
used m u s t  have  no t only adequa te  se n s i t i v i t y  and 
accuracy, b u t  also the selecti vi ty  that w il l  make  it 
possibl e to qu an tif y the drug in the pr es en ce of its 
metabolites o r  of endogenous compounds tha t may 
int erfere w it h  the determ in at io n of the c o m p o u n d  in 
b io lo gi ca l fluids.

In instances in w hich no s u f fi ci ent ly  s ensitive 
chemica l m e t h o d  is available to de te ct the active 
ingredient, radi^ ac tiv el y labeled m o l e cu le s m a y  be 
utilized. It must be verified, however, that the 
m e a s u r e d  radioactivity is con ta in ed in the intact 
co mp ou nd  that has been sep ara te d from  its m e t a­
bolites. One mu s t  also be assur ed  that the dosage 
form conta in in g the radioactive drug to be 
adm in is ter ed  possesses, inso fa r as possible, 
ph ysical and chemical prope rt ie s id e n t i c a l  to those 
of the usual (unlabeled) dosage form.

Some of these methods are cumbersome and rather 
time-consuming, b u t  they are capable of p r o vi di ng 
relatively accurate measu rem en ts  at the required 
levels. Unfortunately, some of the early 
p h a r m a co ki ne ti c studies we r e  b a s e d  o n  method s 
subje ct to ambiguities. Conti nu ing  efforts, 
therefore, are still required to s im pl ify  and 
improve the ex isting methods and to d e ve lo p new 
o n e s .

PROCEDURES FOR ADMINISTERING THE DRUG PRODUCT

The m o s t  common experimental pl a n  fc . comp ari ig  the 
bio av a i l a b i l i t y  of two drug products is a simple 
c r o ss ov er  study. In this design, each individual 
in a g roup of subjects receives both dvug products 
(at diff er ent  times) so that there is a direct 
comparison of the a bsorption o f  each p rod uc t in the 
same individual. Special care m us t  be taken to 
allow suffi cie nt  time to elapse b e t w e e n  the a d m in is­
tration of the first and second drug products so 
that there are no carryover effects. In o rder to 
minimize the influence of such effects on the 
outcome of tho study, good ex per imental design 
requires that each drug produ ct  be a d m i ni ste re d 
initially to half of the subjects.

In some instances, mor e than two drug products are 
to b e  c omp ar ed  in a single investigation. If three 
products are to be studied, all three car. be 
ad m i ni st er ed to each i n div id ua l in a suitably 
b a l a n c e d  order. However, in ves ti ga ti ons  involving 
more than three drugs m a y  requ ir e alternative 
exper ime nt al  designs, as it m a y  be impractical to 
give m or e  than three drug pr oducts to the same 
individual. A  sui t a b l e  w a y  of planni ng  such 
investigations is to utilize s ta tis ti ca l experimental 
plans called i nco mp l e t e - b l o c k  designs. The 
statistical m e t h od ol og y for such e xpe rimental plans 
is readily available.

For some applications of some drug p r o d u c t s , the 
steady-state c o nc en tra ti on  of the drug in the bfood, 
attained after re pe ate d ad min is tr at ion  of the drug 
p r od uc t at regu la r intervals, may  be a more appropriate 
index of b i o a v a i l a b i l i t y  than the time-concentration 
curve after a single dose.

STATISTICAL METHODOLOGY FOR BIOAVAILABILITY STUDIES

The statis tic al  method s to be used in b io availability 
studies sho ul d be chosen wi t h  careful attention 
being given to the e ff e c t  of the variations among 
individuals and among batches of n o m i na ll y identical 
ma nu f a c t u r e d  drug products. The planning, analysis 
and int er pr et ati on  of these ex pe riments are not 
routine problems but, rather, require considerable 
care, con son an t wi t h  the purpose for wh ic h the data 
are to be used.

I ND I V I DUAL  V A R I A B I L I T Y  AND B I OEQU I VAL ENC E

When drug products are a dmi n i s t e r e d  to individuals, 
the in ve stigator inevit ab ly finds differences .in 
one o r  mo r e  of the va riables measured. These 
differences are due partly to factors related to 
dosage form and pa rt ly to bi ol o g i c a l  factors unique 
to each individual, since each person has hiw own 
characteristics for absorption, m e t a b o l i s m  and 
excretion of each drug. Thro ug h appropriate use of 
statistical procedures, it is possible to identify 
the v ariations that result f rom differences among 
individuals and thus to isolate those that result 
from differences in the b i o a v a i l ab il ity  of the drug 
products.



BATCH-TO-BATCH V A R I A B I L I T Y  AND B I 0 EQ.U I VALENCE

S ome drug products may exhibi t substantial batch- 
to-batch v ariation wi t h  respect to important 
bioav ail ab il it y characteristics. If the batches 
are m a n u fac tu re d under adequately controlled 
conditions, then one could regard the different 
batches to be theoretically bioequivalent. However, 
one w o u l d  exp ect  the average levels of some of the 
b i oav ai la bi lit y characteristics to vary from b atc h 
to batch. The m ea sur em en t of the effects of batch- 
to-batch variations on bio av ai lability is important 
in ass essing the effect of changes in the m a n u­
facturing process whi ch  may take place in the future.

The p r ob le m arises as to how to judge w het he r two 
chemically e quivalent drug products are bj.oequivalent. 
The solution to this p r o bl em  depends on the batch- 
to-batch variation of the bioavailability. A 
work ing  rule for judging the bioequiv ale nc e of two 
drug products m i g h t  be that the two are considered 
equivalent if the differences between them are 
similar to w h a t  one w o u l d  expect from the batch- 
to-batch variation of the original product. 
Unfortunately, there is little information concerning 
the effects of batch-t o- ba tch  variation on 
bioavailability. Studfes to examine this question 
have not often been carried out, since they require 
in vivo tests of bioav ai la bi lit y unless there are 
in vitro tests w h o s e  results have been shown to 
Have a high correlation with bioavailability.

SAMPLE-S I ZE  CONS I DERAT I ONS

One of the m o s t  i mportant and  di fficult problems in 
planning bioa va il abi li ty  investigations is the 
selection of the appropriate sample size. If 
conventional statistical tests of significance are 
used to analyze the data, then it is possible that 
studies involving small numbers of observations 
(subjects) ma y fail to yi el d differences that are 
st at istically significant even if the drug products 
being compa re d are, in fact, different. Alternatively, 
if large numbers of observations are used, then one 
may  find s ta tistically significant differences 
be t we en  drug products, even if the real differences 
are small and of no pharmaceutical o r  therapeutic 
significance.

Therefore, in planning bi oa vai lability investigations, 
one must determine the difference in mean values 
of the parameters of bioavialability that it is 
practically (pharmaceutically o r  therapeutically)
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imp ortant to detect. The choice of sample size 
requires that the pro b a b i l i t y  of  failing to detect 
impo rt ant  differences be small, w h e n  such differences 

exist.

METHODS OF ANALYS I S

The experimental results of b i o a v a i la bi lit y studies 
can be analyzed stati st ica ll y in m an y  di fferent ways. 
The statistical me t h o d s  o f  analysis dep en d on (1) the 
sta ti stical m o d e l  of the c on ce nt ra tio n- ti me  curve,
(2) the statistical m odel of the various sources of 
variation (for example, pe r s o n - t o - p e r s o n  variations, 
or n onindependent m e a s u r e m e n t s ) , a nd (3) the 
exper ime nt al  p l a n  that s p e c i f i e d  how  the m e a s u r e­

ments w e r e  to be made.

Perhaps the simplest way to use concentration-time 
curves for c omparing two dr u g  products is n ot  to 
compare the entire curves b u t  to compare char ac­
teristics of the curves that are deem ed  important 
with regard to the d rug p r o d u c t  under study— for 
example, area under the curves, peak heights, or 
rates of absorption. ' If only  a single characteristic 
is involved, an appropriate met h o d  of analysis is 
the met ho d of pai re d comparisons, in w h ic h each 
individual generates a pai r e d  difference. There 
are also adequate s tat istical p rocedures for the 
comp ari so n of two or more sets of variables, and 
these!can be used w h e n  mor e than two drug products 

are studied.

m



4
IT  IS  NEITHER FEASIBLE NOR DESIRABLE THAT STUDIES 

OF BIOAVAILABILITY BE CONDUCTED FOR ALL DRUGS OR 

DRUG PRODUCTS, CERTAIN CLASSES OF DRUGS FOR 

WHICH EVIDENCE OF BIOEQUIVALENCE IS CRITICAL 

SHOULD BE IDENTIFIED , SELECTION OF THESE CLASSES 

SHOULD BE BASED ON CLINICAL IMPORTANCE/ RATIO OF 

THERAPEUTIC TO TOXIC CONCENTRATION IN BLOOD/ AND 

CERTAIN PHARMACEUTICAL CHARACTERISTICS.

More than 20,000 pr es cription drug products are 
presently a vailable from drug manufacturers. For 
only a few of these are there adequate data 
documenting their bioav ail ab il it y in man. Because 
of the large number of drug products for which 
studies of bioav ai la bi lit y m i ght be conducted, the 
enormous number of human volunteers that would be 
needed, and the large number of clinical investi­
gators and ./Lher scientific personnel who would be 
needed to do the work, it is clearly not feasible 
to carry out  studies of bi oavailability in man for 
all drug products.

Furthermore, even  we r e  it feasible to do so, it 
would not, in our opinion, bo ethically justifiable. 
The admi ni st ra tio n of drugs to m a n  is never without 
some hazard, alt ho ug h in some cases the risk is 
very small. In addition, subjects always experience 
some inconvenience and usually some discomfort. It 
is axiomatic that these hazards and inconveniences 
should not be i ncurred unless they are outweighed 
by the prospe cti ve  benefits of the studies. When 
studies of b ioavailability are necessary to insure



the effectiveness and safety of th erapeutically 
im portant drugs, such studies are ethi cal ly  
justified and necessary. F or any lesser purpose, 
they w ill rarely be justifiable. We do believe, 
however, that bioav ai lab il it y studies should be 
required for products if the active i n g re di en t in 
the produc t has not y e t  be e n  intro du ce d on the 
market.

In asserting that studies of bioava il ab il ity  will 
not be required for all drug products, it b e c om es  
important to set forth general cr it eri a to g uide 
the se lection o f  those products w h o s e  bioavailability 
should be documented b y  testing in man. A  necessary, 
albeit no t a sufficient, cond it ion  is tha t the  drug 
be one that serves a clinically imp or ta nt purpose, 
espe ci all y if it is u s e d  in the t r e a tm en t o r  the 
pr evention of severe or l ife-threatening conditions. 
However, the clinical importa nc e of a drug alone 
would not be an adequate reason for c on duc ti ng  an 
in vivo study of its bioavailability.

B ey o n d  questions of f easibility and ethical 
justifiability, there are o ther g ood reasons to 
refrain from conducting studies of bi oa v a i l a b i l i t y  
of a number of drugs, including ma n y  that are 
therapeutically important. Ma n y  drugs are given in 
fairly standard dosage with little regard to the 
body size of the patient or to the titration of 
dosage to exactly the desired therap eu tic  effect.
Such practice reflects the fact that for m an y  drugs 
there is a wide mar gi n b e tw ee n the c on ce nt ra tio n of 
the drug in the body fluids nee de d to produce the 
desir ed therapeutic ef f e c t  and the c o n c e n tra ti on  at 
w hi ch  undesirable toxic effects b eg in  to appear.
Thus, the s ta nd ard  dose is u s ua ll y one that will  
produce in tho vast ma jo ri ty  of patients a c o n­
centration in the b lo od  w e l l  a bove the levels needed 
for the therapeutic ef fec t w i t h o u t  reaching 
u na cc eptable levels of toxicity. Clearly, under 
such.circumstances a wide range in bioav.-liability 
could be tolerated wi t h o u t  h az a r d  of therapeutic 
failure.

For example, no one would qu estion the clinical 
importance of penicillin, nor the seriousness of 
many of the conditions for w h i c h  it is used. But 
the mar gi n b e t we en  its effective c o n c e n tra ti on  and 
its toxic level is so g reat that the p r e sc rib ed  
dosage can bo aimed at achieving a conce nt ra tio n 
in the blood far above the m in imu m e ff ective level, 
thus insuring a therapeutically eff ec ti ve  level in 
virtually all users. M od er at e d iff er en ce s in the 
c on centration achieved in the blood owing to

d if fe rences in the b i o a v a i l a b i l i t y  of  chemically 
equivalent p en ic i l l i n  products w o u l d  be easily 

tolerated.

Conversely, drugs that have a r el at i v e l y  na rro w 
range b e t w e e n  rthe c on c e n t r a t i o n  ne e d e d  for the 
desi red  therapeutic e ff e c t  an d the concentration 
associated w i t h  sig ni fi ca nt t ox ic ity  w o ul d be 
candidates for testing of bioavailability, since 
relatively m o d e s t  changes in  the concent ra ti on  
achieved in body fluids m i g h t  w el l  be associated 
wit h large changes in the fr equency of therapeutic 
failure or signifi ca nt toxicity. Examples of drugs 
that m ig ht fall into this ca teg or y include a number 
of c ar di oactive drugs (digitalis glycosides, 
q u i n i d i n e ) , a n t i co nvu ls an t agents (d ip he ny lhy da nt oi n), 
some corticosteroids, and c e rta in  antibiotics 
(chloramphenicol and c e p h a l o s p o r i n s ) .

The pharmace ut ic al  p r op er ti es of drugs and drug 
products affecting solubi li ty  and dissolu ti on  
characteristics in ga st ro in t e s t i n a l  fluids 
constitute a dditional factors to be consid er ed in 
the s el ection of ch em i c a l l y  eq ui v a l e n t  drug products 
for w h i c h  eviden ce  of b io ava ilability m ay  be required. 
The drugs themselves m a y  di ff er  in p article size or 
crystal form, and these di ffe rences can affect 
solubility. In addition, the m e t h o d  of manufact ur e 
of other ingredients, such as excipients, diluents 
or fillers ma y a lter d i s s o lut io n characteristics.
For many  drugs and drug products, however, high 
solubility of the dr u g  and r apid dissolu ti on of 
the product ma k e  it re latively unlikely that major 
differences in absorp ti on  from the ga strointestinal 
tract will occur. However, there are certain 
conditions in w hi ch  eve n  these drugs m a y  show 
differences in bioavailability.

Su st ained-release and enteric -c oa ted  products 
constitute a separate p r o bl em that we have not 
considered in any detail, bu t it is clear that 
there is a partic ula r need for tests of the 
b io availability of m an y  such preparations.

In summary, measur em en ts  of b i oa va il ab ili ty  may be 
critical to assuring therapeutic equivalence of 
drugs or dru g produces that:

0 Are used for tr eatment or preven ti on  of 
serious illness;

0 Have steep dose-r es po ns e curves or unfavorable 
t herapeutic indices; or



• C o n ta in  active ingred ie nt s that are relatively 
insoluble or are con ve rte d to in soluble forms 
in gas tr oi nt est in al  fluids.

In view  of (1) the de m a n d  o n  limited re sources 
(particularly the time and effort of train ed  
investigators and o the r scie nti fi c personnel), (2) 
the hazards, howe ve r minimal, of ex posure of 
volunteers to ad ditional drugs an d the a ss oc i a t e d  
investig at ion al  procedures, and (3) the u n n e c e s s a r y  
addition to the cost o f  drug  products that such 
studies w o u l d  entail, we co ns id er  it d e s ir ab le  
that studies of b i oa vai la bi li ty in man  b e  carri ed  
out only in the case of drugs w i t h  char ac ter is ti cs  
such as those d e s cr ib ed  above. We  belie ve  that 
appropriate panels of expe rts  w o u l d  have  little 
difficulty in d i s t i n g u i s h i n g  b e tw een  those drugs 
for w h i c h  b i oa vai la bi li ty studies in m a n  sho ul d b e  • 
required and those for w h i c h  they should not. (See 
disc uss io n on page 59.)

5
PRESENT COMPENDIAL STANDARDS AND GUIDELINES FOR 

CURRENT GOOD MANUFACTURING PRACTICE DO NOT INSURE 

QUALITY AND UNIFORM BIOAVAILABILITY FOR DRUG 

PRODUCTS. NOT ONLY MAY THE PRODUCTS OF DIFFERENT 

MANUFACTURERS VARY/ BUT THE PRODUCT OF A SINGLE 

MANUFACTURER MAY VARY FROM BATCH TO BATCH OR MAY 

CHANGE DURING STORAGE.

As we have poin te d out, the fact that several 
m a r k e t e d  drug p ro ducts that are chemi ca ll y equivalen 
have been found to diff er  s ig nif ic an tl y in bioavail­
ability is a clear indic at ion  that pres en t 
compendial standards and g u i de lin es  for Current 
Good  Ma nu fa ct uri ng  P ra ctice (CGMP) do not insure 
bioequivalence. A  con si de ra tio n of these standards 
and guidelines ma y clar if y the reasons for their 
inadequacy.

COMPENDIAL STANDARDS

H I STORY

The  official drug com pen di a o r i g i n a t e d  independently 
of the Federal Gov er n m e n t  and have been maintained 
_hrough a conve nt io n and co mmittee sy st em  composed 
of i nterested h ea l t h  professionals. The United 
States Pharma co pei al  Convention, Inc., (USP) dates 
ba c k  to 1820, and the Na ti ona l F o r mu la ry  Board 
(NF), subdivision of the Am eri c a n  Pharmaceutical 
Association, was e st ab lished in 1888. The compendia 
that h ave be e n  publ is hed  by these organ iz ati on s



since their founding w e r e  d e v e l o p e d  to h el p  insure 
that drug products of an ac ce p t a b l e  level of quality 
w o u l d  be available to physicians. T he y  set forth 
standards for drugs used in d i s p e n s i n g  and compounding 
prescriptions. Later, they p r o v i d e d  pharmaceutical 
m an ufacturers w i t h  desc ri pti on s o f  recog ni ze d 
standards for products c on fo r m i n g  to certain criteria 
of strength, pu ri ty  and quality.

Pharmacists in e arly A m e r i c a  we r e  responsible for 
id en ti fy ing  i es ta bl i s h i n g  the q u al it y of the raw 
materials the^ used  in c o m p o un din g prescriptions.
In the 1880s, the p ha rm ac e u t i c a l  in dus tr y became 
the p r im ar y su pp li er  of  drug  pr od uct s and  accep te d 
re sponsibility for s ta n d a r d i z i n g  the products.
However, the c ompendial tests fcr s trength and 
purity still r eta in ed  their b a s i c  simplicity, 
requiring mini ma l i n s t r u m e n t a t i o n  and analytical 
skill, so that a p h a r m a c i s t  c o u l d  s till p e r f o r m  the 
a s s a y s .

Reliance on simple ap pr oa ch es' to  specific at io ns  of 
materials and the control of q u a l i t y  persists to 
this day. These short co mi ng s in p r e s en t- da y 
as sessment of drug3 par ti c u l a r l y  pert ain  to the 
tests for identity, purity and p o te ncy  that form 
the legal basis u pon w h i c h  c o m pl ian ce  or lack of. 
compliance is es t a b l i s h e d  (Federal Food, Drug, 
and Co sm e t i c  Act). In some cases, p hy si ca l tests 
and assay "procedures of much  g r e a t e r  sensitivity 
than'those" in the c ompendia are knoy/n; jmany of 
these'test's are fully automated.

The FDA, at its Na ti o n a l  C e n t e r  for Drug Analysis 
in St. Louis, has found it ne c e s s a r y  to establish 
its ow n set of tests for m o n i t o r i n g  the quality and 
uniformity of drug products. M a n y  of these tests 
are also a utomated and reflec t m or e  advanced 
technology than do the c om pe nd ial  tests. N e v e r t h e­
less if a g iven drug p r o d u c t  fails to pass these 
advanced auto mat ed  tests, the FDA is still required 
to repeat the analyses usi ng  official, and 
frequently less accurate, m a n u a l  method s in order 
to establish a lack of legal compliance. In any 
case, it is d i f f ic ult  to d e f e n d  the c ur re nt sel ection 
of methods w h e n  it is a pp a r e n t  that they are, in 
some cases, inaccurate, ins en sitive and n on di s c r i m­
inating, as can be seen by a c o m pa ri so n of several 
of the prese nt  compendial m on ogr ap hs  w it h  the data 
p ub lished in m o r e  r e c e n t  sou rc es. *

it  ' #
One such current source is A n a l y t i c a l  Profiles 
of D r u g s , edited by Klaus Flor ey  and (continued)

COMPENDIAL MONOGRAPHS

The  s election of active ingredients and finish ed  drug 
products for inclusion in the United States 
P h a r m a c o p e i a  (USP) and the National Form ul ar y (Nr-') 
is b ase d p n m a r i  ly on their therapeutic importance 
as judged b y  the revision committees; the basis 
for s election of excipients is n o t  clearly specified. 
A  large num be r of active ingredients and  a number of 
e xcipients are not included in the compendia.
Cert ai n excipients are included, but  s pe ci fic  tests 
a n d  standards applicable to their special use as 
components of tablets and capsules are not listed.
F o r  e x cip ie nt s not  described in the compendia, the 
drug m a n uf ac tu re r may set his own specific require­
ments or accept the specification! '">f the firm 
that supplies these inqredients to him. Since 
these so-c all ed  inert substances can influence the 
sta bi li ty a nd / o r  release of the active compound 
from the dosage form, the lack of standards for 
ex cipients m ay we l l  lead to variation in important 
propert ie s of the final drug product.

The dosage form monographs contained in the official 
co mpendia deal wi t h  end products. They  do not 
describe inactive components or processes of 
manufacture. Thus, they do not assure e xclusion of 
t h e  po ss ib il ity  that drugs m igh t interact v/ith 
excipients, some of which can cause decomposition, 
and do not exclude the formation of complexes not 
detecta bl e b y  present official tests. There are 
also no specifications for the g ra nu lation or 
p r e c om pr es si on mixture as a prelimi na ry means of 
insuring uniformity of content and dissolution 
properties. Nor do the monogr ap hs includ e adequate 
tests to specify characteristics of the active 
ingredients ne ed e d  to insure qual it y and standardized 
levels of bioavailability of the finished dosage 

form.

Be yo nd  the tests for weight and uniformity of conten 
the m o s t  impo rt an t tests in cluded in the monographs 
for tablets or capsules are those for disintegration 
and dissolution. The disintegration tests currently 
called for in the compendia are relatively crude and 
require that an observer record the time necessary 
tor the disintegration of six tablets. Since th" 
average time for disintegration is about 30 m i n . e s ,

(Continued)
p u b li sh ed  by Academic Press. Tw o volumes have' been 
p u b li sh ed  to date, the first in 1972 and the second 

in 1973.
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a p er i o d  long enough for the m a n u f ac tu re  of hundreds 
of thousands v̂ f tablets, d i s in te gra ti on  tests are 
clearly unsuitable for use in the m o n i t o r i n g  and 
cont rol  of the m a n u f a ct ur in g process.

The d i s s o lu ti on  tests, w h i c h  have b een specified 
ir. the compendia since 1970, are c ar ri ed out in 
apparatus that may  introduce extraneous sources of 
v a r i a t i o n  in the dis so lution process. The test 
specifi ca ti ons  for i ndividual drug products have 
been established somewhat ar bit rarily w i th ou t 
suffici en t consideration of the ph ysical chemical 
properties of the active ingre die nt  and of b i o­
logical factors that m a y  be cr it ica l in the d i s­
solution process.

While un iformity in testing e q u ip me nt  is desirable, 
a single apparatus will not cover all test conditions 
for m e a n i n g f u l  studies of dissolution. It should be 
noted that in a New  Drug A p p l i c a t i o n  (NDA), the FDA 
allows the ph armaceutical industry to use all 
available anrlytical t echniques an d to e st ablish 
unique anlytical and q ua li ty  cont rol  specifications 
for a new dru g product. Bef or e ap pr ov al  of the 
NDA, the Washi ng ton  laboratories and  the district 
laboratories of the FDA  es tablish their own c a p a­
bilities to conduct these analyt ic al  tests, in case 
they should be needed for their re gu l a t o r y  activities. 
It is unfortunate that the of fic ia l compendia are 
restricted to measur eme nt  systems w i t h  severe 
limitations in design.

STATISTICAL IMPLICATIONS

Ir re spective of the technical soundness of the tests, 
the adequacy of which we have qu es t i o n e d  above, the 
compendial standards for finished drug pr oducts have 
been established w i t ho ut any serious consi der at io n of 
the ad equacy of the st itistical proce du re s for the 
det ec ti on of defective finished products. In fact, 
the sampling procedures are ge nerally inadequate.
No consid er ati on  is given to (1) the me th od  of 
drawing the sample, (2) the ra tionale for specifying 
the number of units of the produ ct  to be tested 
and (3) the statistical criteria for permitting a 
batch or lot of a finished p r o d u c t  to pass. Thus, 
current compendial standards offer insufficient 
protec ti on  against the possible m a r k et in g of 
substantial batches of defective products.

A. l i l t  OFFICIAL TAOLET DISINTEGRATION TEST

The USP and NF tablet d is int e g r a t i o n  tests require 
that six tablets be tested initially, if all tablets 
dis in tegrate under the conditions described, then it

is assumed that the lot or batch of tablets from 
w hi ch  the sample of six was drawn is satisfactory. 
Alternatively, if one or two of the initial six 
tablets fail the test, then the test is repeated 
on 12 additional tablets. The criterion of 
acceptability is then that at least 16 of the total 
of 18 tablets disintegrate completely w i t h i n  the 
time specified. Table A  summarizes the probability 
that the sample will  mee t  the specified requirements 
as a function of the percentage of defective tablets 
in the batch from which the sample is drawn.

Table A. Probability ol Acceptance as Function
of P e r c e n t a g e  o f  D e f e c t i v e  T a b l e t s  

(Disintegration Test)

P e r c e n t  D e f e c t i v e  Probability of Acceptance

1 * .995
si • 96

10 i . 79
20 i .3 9
30 i .15
40 i . 004

Thus, for example, batches of tablets of which 201 
are defective with regard to the di sintegration 
tests w o ul d pass the sp ecified disintegration test 
39% of the time. This test procedure offers a 
high o rder of assurance of detecting defective 
lots only if the lots contain at least 40% 
defective tablets.

B.  D I SSOLUT I ON  TEST

The USP and NF dissolution tests state that six 
tablets initially are to be tested for dissolution 
properties. If all six meet the specifications, 
it is assumed that the batch from which the sample 
is drawn is acceptable. If one or two units fail 
to meet requirements, then the test is repeated on 
six additional units. If the testing roaches this 
point, at least 10 of the 12 units tested must meet 
the requirements of the dissolution test in order 
to comply wit h compendial standards. Table B 
summarizes the probability of acceptance in this 
test as a function of percentage of defective 
tablets or dosage units in the batch from which 
the sample is drawn.



Table D. Probability of Acceptance as a Function of P e r c e n t a g e  o f  

Defective TabletB or D o s a g e  Units (Dissolution Teste)

P e r c e n t  D e f e c t i v e  Probability of Acceptance

1 * .9998
H .9 8

10 i . 9 0
205? .58
30 i .2 8
405? .1 0
505? . 03
605? . 006

Note that the criteria for acceptance in this test 
result in even poorer protection than in the 
di si nt eg rat io n test. A  batch hav in g 20% defective 
tablets or dosage units wi l l  be ac cepted 58% of the 
time. Only w he n  the percentage of defective units 
in a batch is 60% or great er  do these requirements 
offer high assurance of detecting defective batches.

C.  CONTENT UN I FORM I TY

The requirements for satisfying compendial standards 
for uniformity of content are somewhat more 
complicated than the dissolution and disintegration 
tests. The standards specify the following 
p r o c e d u r e s :

• Ten capsules or  tablets .crom batch are 
initially assayed. The requirements are 
sati sf ied  if nine or 10 of these units fall 
wit hi n the limits of 85% to 115% of the 
content s pe cified and all results fall 
wit hi n 75% to 125%.

• If two or three of the initial 10 units 
yield results that fall outside the range

85% to 115% of the specified content 
a n d  none fall outside the range of 75% 
to 125%, an additional 20 units are tested.
The requirements are then m e t  if all 30 
results fall within the limits of 75% 
to 125% and if not more than three results 
fall outside the limits of 85% to 115%.
Table C summarizes representative values 
of the percent defective versus the 
probability of accepting the batch from 
which the samples are drawn.

J x

T a b ic  C . P r o b a b i l i t y  of  A c c e p ta n c e  V e r s u s  P e r c e n t a g e  o f  D e f e c t i v e  
(C o n te n t  U n i f o r m i t y  T e s t )

T ota l P e r c e n t  
D efective

P e r c e n t  D efective 
in  Range 

75*-85< and 11556-1255?

P e r c e n t  D e f e c t iv e  
O utside  Range 
75*-1255?

P ro b a b ility  of 
A cceptance

55? si 0* .9 7

5* 4.55? 0. 5* .9 2

55? 4. 0* 1 .0 * .8 8

105? 105? 0* .8 2

105? 95? 1* . 72

105? 55? 5* . 5b

25 f 25 i 0* .2 5

25* 15 i 10* .1 7

255? 105? 15* .1 3

505? 505? 0* .  01

505? 40* 10* . 009
505? 255?

/
25* .  00b

This sampling procedure for conte nt  uniformity 
cannot, w i t h  any assurance, be depended upon for 
detecting defective batches. For example, note 
that a batch of capsules or tablets having 25% 
defective units w oul d mee t compendial standards 
as frequently as 25% of the time.

D.  SAMPLING PROCEDURES

Tho compendial standards are vague with regard to 
how the samples of tablets or dosage forms are to 
be chosen for testing. If the standards are to 
have any utility for judging the quality of a 
batch, then it is essential that carefuL attention 
be given to the drawing of a sample, in order to 
be able to draw inferences about a batch being 
tested, it is absolutely essential that the sample 
of dosage units from that b atch be randomly 
selected. All dosage units in the batch must have 
an equal chance of b e in g selected for the sample. 
Yet, the compendial standards make no mention that 
a random sample of dosage forms is necessary, nor 
are guidelines given as to how the sample should 
be drawn.

COMPENDIAL R E V I S I O N  PROCESS

An examination of tho USP revision process reveals 
the inherent we aknesses in the development of 
present compendial standards. As a nonprofit, 
independent organization, the USP draws its me mb er­
ship from a b ro ad base of organizations and



institutions concerned with drugs. Its Committee 
on Revision, composed of 20 medic al and 40 
pharmaceutical scientists, is selected once each 
five years by the 300 USP C o nv ent io n members. Each 
member of the Committee on Re vision draws upon the 
expertise of other scientists, thus expanding the 
number of scientists contributing to the effort to 
about 200. The contributions of these persons, in 
some cases, may be very superficial, since both the 
USP and the NF lack the funding and the scientific 
staff needed to permit serious scientific p r o­
spective searches to be conducted for potential or 
suspected problems.

Except for out-of-pocket expenses, all wo r k  done 
by committee members is voluntary. The USP (and 
NF) are dependent on funds derived primarily from 
the compulsory purchase of their published co m­
pendia by pharmacies in most states and from the 
sale of reference standards of official compendial 
substances. Major committee revisions are too in­
frequent to stay abreast of advancing technology.
One factor that delays compendial revision and the 
development of test methods is the shortage of p e r­
sonnel to accomplish these tasks; in 1973 there 
was a full-time-eq lent staff of only 4.2 
persons involved in development of compendial 
standards. (In 1967, the corresponding figure 
was 1.7.) Thus, the USP and the NF both lack the 
internal and external resources required to develop 
rational and modern standards. Their continued 
reliance upon such limited resources is anachronistic 
and inadequate for the scientific activities necessary 
to insure pharmaceutical equivalence of drug products.

It should be noted, however, that the Food, Drug, 
and Cosmetic Act contains a section enacted by 
Congress in 1944 entitled The Revision of the USP; 
De velopment of Analysis and Mechanical and Physical 
Tests in wTiich the Secretary of Health, Education, 
and Welfare is "authorized h ereafter to cooperate 
with the associations and scientific societies in the 
revision of the USP and in the development of methods 
of analysis and mechanical and physical tests necessary 
to carry out tnc work of the FDA." It appears that 
very little has been done to implement this section 
of the Act during the last 30 years. We have been 
advised that the FDA allocated only $75,000 to the 
implementation of this section of tho Food, Drug, 
and Cosmetic Act in 1974.

3

CURRENT GOOD MANUFACTURING .PRACTICE

The regulatory measures of the FD A are b a s e d  on the 
Food, Drug, an d C os metic Act, as amended up to 
Aug u s t  1972, and the FDA's supple me nta ry  regulations 
and guidelines es ta blished under the authority of 
the Act. In recent years, the F DA  has established 
guidelines under the title Curr en t Good Manufacturing 
P r a c t i c e . Unfortunately, these guidelines are based 
primarily on the official c ompendial standards and 
are limited to rather general st atements that may be 
subje ct to wide differences in interpretation.
They correctly emphasize envir on me nta l factors, 
including control of air supply and or gan ization of 
manufac tu ri ng  plants, to mi ni mi ze  cross-contamination 
of products or errors in pack ag in g or  labeling; 
they also focus on the integrity of q u al it y control 
and produ ct ion  records. These guidelines have 
greatly improved the han dl in g of materials, 
cleanliness, and consistency in production, b u t  they 
do little to minimize lot-to-lot variation in the 
output of manufacturers ge nerally or b io ine quivalence 
among the chemically equivale nt 'p ro duc ts  of different 
m a n u f a c t u r e r s .

A ma nu fa c t u r e r  of a du plicate product can request 
and receive approval to m a r k e t  his p r o du ct on the 
basis of an A bbreviated New Drug A p p l i cat io n (ANDA) 
specifying only the official compendial standards 
for controlling the quali ty  of the raw m aterials and 
final drug product, including both the active 
ingredients and the excipient's used  "in’ the 
product. Further, the raw materials can be included 
by the ma nuf acturer on the basis of an identity 
test and a certification from the s up plier of the 
raw materials that they p as s e d  the official 
compendial tests. Excipients not covered in an 
official monograph may be ac cepted from the supplier 
witho ut any particular specifications at all. The 
m a n uf ac tu re r using these raw materials is expected 
only to assure himself that the raw materi al  
man uf act ur er  maintains an acceptable level of quality 
assurance.

Curr ent  Good Manufacturing Practice guidelines do 
not menti on  p rcf ormulation tests or intermediate 
testing and refer only vaguely to .in-processing 
tests. Although a man uf act ur er  of duplicate products 
is required only to m ee t  tho compendial specifications 
with all their limitations, the original manufacturer 
of the product is required to continue meeting all 
specifications of production and quality control 
described in tho approved NDA. Undoubtedly, some 
duplicate products undergo tests and are ma nu factured



according to specifications that go b ey o n d  those 
in the npendial standards. There are, then, two
set r candards: those in the ap proved N D A  and
th ..'-.ablished by the o fficial compendia. It is
hai v\ -prising that ph ar ma ce uti ca l equivalence
is no. -anteed by the p r es ent  procedures.

A mi l l i o n  or more individual batches of tablets and 
capsules are manuf ac tu re d each year in a pp roximately 
800 pharmaceutical ma nu fa ctu ri ng  plants in the U.S. 
Some of these batches include several mill io n units. 
Inspection of plants is required only once every two 
years by the FDA, although it usuall y is done at 
least once a year. The National Center for Drug 
Analysis in St.. Louis has the capacity to test only 
a few thousand batches of drug products per year.
The large number of d ifferent drug products and 
the sizes and number of batches p ro duced make it 
difficult to establish assurance of quality using 
the present system of inspection.

In many parts of the country hav in g very few 
ph armaceutical manufa ct ur in g plants, FDA agents 
trained in food inspection also serve as drug 
inspectors. These inspectors are o f t e n 'trained for 
their ancillary assignments in short courses in 
pharmacy schools; most of them are not trained 
sufficiently to determine w h e t h e r  adequate testing 
of the final product has b een performed. The very 
nature of the p r es en t Curr en t G oo d  Manufact ur in g 
P r a c t i c e _gui.delines forces inspectors to concentrate 
on plant design and mainten an ce  practices and to 
rely on inspection of records to insure m a n u f a c t u r e r s 1 
compliance with compendial standards.

NEW COMPENDIAL STANDARDS FOR ACTIVE INGREDIENTS, 

EXCIPIENTS AND FINISHED DRUG PRODUCTS SHOULD BE 

DEVELOPED AND REVISED ON A CONTINUING BASIS TO 

REFLECT THE BEST AVAILABLE TECHNOLOGY TO INSURE 

QUALITY AND UNIFORM BIO AVAILABILITY . APPROPRIATE 

STATISTICAL PROCEDURES SHOULD BE SPECIFIED TO 

MAKE CERTAIN THAT THE PURPOSES OF THE STANDARDS 

ARE OBJECTIVELY SATISFIED . THE GUIDELINES FOR 

CURRENT GOOD MANUFACTURING PRACTICE SHOULD BE 

EXPANDED TO INCLUDE SPECIFIC  DESCRIPTIONS OF ALL 

SIGNIFICANT ASPECTS OF MANUFACTURING PROCESSES 

FROM THE RAW MATERIALS TO THE FINAL PRODUCT.

The philosophy that is applied in regulating the 
p reparation of sterile solutions for parenteral 
use can serve as a model in estab li sh in g the 
requirements for insuring the quality of drug 
products. In the case of parenteral solutions, 
it has been de termined that a zero level of 
mi crobial conta min at io n should be the standard of 
quality with respect to sterility. No amount of 
testing applied only to the final p r o du ct could 
insure this total freedom from mi crobial 
contamination w i t h o u t  destroying and testing every 
package. Instead, a series of tests and procedures 
has been specified for every ma te ri al used and at 
every stage of the process of ma n u f a c t u r e  in order 
to minimize the possibi li ty of m i c r ob ia l contamination



at each step and thus in the final package.

Similarly, rather than aim in g to insure the 
uniformity of oral drug products b y  tests applied 
o n l y  to the final entity, u ni fo r m i t y  of quali ty  
and bioav ai lab il it y should be pr omoted by making 
as specific as possible the requirements for the 
characteristics of the materials to be used, the 
processes by  which they are to be assembled, and 
the tests to be applied to re presentative samples 
of the final product. T e s t i n g  at all stages of 
the m anu facturing process should reflect the best 
available technology and sho uld  be b as ed  on 
statis ti ca l procedures w h i c h  w i l l  insu re  that the 
purposes of the tests are obj ec tiv el y satisfied.

COMPENDIAL STANDARDS

TESTS TO BE APPL I ED  TO RAW MATER I ALS

Many of the present mono gra ph s of the USP and NF 
for raw materials in drug pro ducts contain out moded 
or  suboptimal procedures. Revision committees have 
adopted the policy of speci fy in g only a single 
analytical me th o d  for det er mi nin g the pur it y of an 
active ingredient, even though the Food, Drug, and 
Cosmetic A c t  clearly permits mor e than one such 
test. As w e  have n ot ed  earlier, the policy of the 
compendial bodies has severely limited the improve- 
ment  of analytical procedures. M ost mod ern  
analytical methods are suff ic ien tl y accurate and 
specific that results ob ta in ed  with  one can be 
compared with results o bt ain ed  by o ther methods. 
Al th ou gh  for some active ingredients, a single 
analytical procedure may be desirable, for others, 
any one of a number of methods might be acceptable.

Beyond its chemical identity and purity, there are 
characteristics of tho active ingre di en t that could 
be specified in order to increase the reproducibility 
of the properties of the final drug product. These 
m ig ht  include such specific at ion s as the distribution 
of particle size, a maxi ma lly  acceptable particle 
size, requirements for a certain crystal form, 
compressibility and a req ui re men t for a rate of 
dissolution. C ertainly not all such properties 
need be specified for all drug products, but they 
might be critical to the q u a l i t y  of some.

Raw material test requirements for excipients should 
bo expanded in the compendial monographs. The USP

and NF do contain tests for some excipients. These 
tests, however, tend to be nonspecific, an d tests 
for m a n y  o t he r e xcipients are n o t  in cluded at  all. 
The same degree of test s pecificity des cr ib ed  
above for the c l ini ca ll y active m a t e r i a l  is 
a ppropriate for those excipient mate ri als  that 
influence b io ava ilability of the drug product.

S P E C I F I C A T I O N S  FOR I NTERMED I ATE  STAGES 
OF THE MANUFACTURING PROCESS

The properties o f  the final produ ct  will  b e  more 
easily co ntrolled if requirements are imposed at 
intermediate stages of manufacturing. One such 
stage is that of the pre compression m i x — the stage 
after th e active i ngredients and various e x c i p i e n t s . 
hav e' bee n m i x e d  but  before the mixt ur e is 
compressed into tablets. The qu ali ti es  of the 
precompr es sio n mix could be defi ne d by tests such 
as those for bulk density, lors of w e i g h t  on drying, 
particle-size distribution, compressibility, and 
rate of dissolution. Again, it is n o t  intended 
that all of these tests be required for all raw 
mat erials or at all stages of the process. However, 
certain sp ec ifications for the in te rmediate stages 
may be very im portant in est ab lishing batch-to-batc 
reproducibility, e s pe cia ll y if any chan ge s are made 
in the m an uf ac tur in g process.

Data from such tests m i g h t  make it possib le  to 
de termine w h e t h e r  changes in p r o c es se s or  starting 
ma terials have caused changes in the pr operties of 
the final p ro duc t sufficient to nec es sit at e the 
performance of new studier of bioavailability.
We have bee n informed by the FDA  that it has no 
policy at pr e s e n t  that outlines specific requ ire­
ments for b i o a v a ila bi li ty  testing w h e n  changes are 
mad e in size of batches, processing eq uipment or 
raw mat er ia ls u sed in the manufa ct ure  of drug 
products. Instead, these d ecisions are left to the 
various di visions wit hi n the Bur ea u of Drugs to be 
made on a mo r e  or less arbitrary basis. The 
pr oposed tests for products at intermediate stages 
might provi de  the F D A  an obj ec ti ve basis for 
ma ki ng  these decisions. Testing at intermediate 
stages w o u l d  be useful wh e n  appli ed  to certain 
very insoluble active ingredients since it is 
dif fi cu lt to apply m e an in gf ul d i s s o lut io n tests 
to the final product of such drugs becau se  of the 
inordinate volum es  of fluid n ee d e d  to dissolve 
all of the active ingredient.



TESTS  APPL I EO  TO THE F I NAL  PRODUCT

Dissolution tests should be i ncl u d e d  in  s pe ci fi­
cations for the final product. The  tests specified, 
however, shou ld  relate to the p h y s i c a l  a nd  ch em ic al 
properties of the drug and to po ss i b l e  int er act io ns  
wi t h  the ga str oi ntestinal fluids. This m a y  requi re  
changes in the s o lve nt  to s im ulate the events that 
occur as the capsule or tablet is e x p os ed  f irst to 
gastric and then to intestinal fluids. The 
apparatus curre nt ly  in use  is n o t  re a d i l y  a d a pta bl e 
to such changes of solvent. Th e d i s i n t e g r a t i o n  and 
dissol ut io n test procedures, as w e l l  as tests of 
deaggregation, are in n e e d  of serious reevaluation. 
Aut om at ed di ss ol ut ion  apparatus is in use in a 
num be r of laboratories a nd  is ada pt ab le to the 
m ea su re me nt of deaggregation; this  ap paratus should 
also be evaluated as a possible a l t e rna ti ve  to 
dis in te gra ti on  testing. W h e n  appr op ri at e b i o a v a i l­
ability data have b e e n  d e v e lop ed  for a specific 
drug product, it is essential t hat the dis sol ut io n 
tests for that dr u g  p r o d u c t  be m o d i f i e d  so t hat the 
results bear a high statistical c o r r el at io n w i t h  
bioavailability. In the absence of b i o a v a i l ab ili ty  
data, d iss olution tests should be  a d o p t e d  for their 
value in quality control.

It should b e  noted that the pr e s e n t  regula ti on s for 
the certification of antibiotics do not include 
d issolution tests. The pub li sh ed d ata i ndicating 
that some preparations of  a nti biotics ha v e  bee n 
subject to problems of b i o a v a i la bi li ty  clearly 
demons tr at e the n e e d  for standards of dissolution.

S T A T I S T I C A L  PROCEDURES

We have indicated above some of the statistical 
inadequacies of pres en t sampling and testing 
procedures. It should n o t  be di f f i c u l t  to effec t 
a great improvement in these. S ta ti stical 
procedures have reached a high d e g r e e  of d e v e l o p­
me n t  and can be used in such a w a y  as to y i e l d  a 
high level of assurance that defe cti ve  batches will  
be detected. The de t e c t i o n  of b at ch es  c ontaining 
a high proportion of defective d os a g e  forms can be 
substantially improved by (1) choos ing  sample sizes 
in accordance with  the average q u a l i t y  that is 
dee me d necessary, (2) adopting s equential sampling 
an d inspection procedures, and (3) recogni zi ng  tha t 
the acceptance or rej ec ti on of a b a t c h  should be 
determi ne d no t on the basis of the indi vi du al  tests 
alone, but on the totality of the tests on all 
important characteristics.

I n  o rd er  to util iz e the approp ri at e '• .atistical 
p r oc ed ur es  for judging the quali ty  ot batches, it 
is n e c e s s a r y  to reco gn iz e that no sampling p l a n  can 
gu a r an te e that there w il l  be zero de fe ct ive  dosage 
forms in  e v er y a cceptable batch. St ati st ic al  
sampling plans can y i e l d  an e st imate of the average 
level of q u a li ty  of ac ce pt ed  b a t che s and the 
p er ce nt ag e of d e f e ct iv e dosage forms that may  be 
p r e s e n t  in  a cc ep te d batches. S am pl in g p l a n s  should 
n o t  be the same for all drugs bu t should be designed 
to take acco un t of the c os t  of testing and  the harm 
that m i g h t  ensue w h e n  d efective dosage forms are 
u se d  for t he rap eu ti c purposes. Clearly, the 
sta ti st ica l sa mpling plans for a drug such as 
digox in should be d i f fer en t from  tests on ma n y  of 
the antibiotics. Drugs that have nar r o w  therapeutic 
m a rg in s and/or are capable of pr oducing serious side 
effects should be m or e  tightl y cont rol le d than drugs 
w i t h o u t  these characteristics.

GUIDELINES FOR CURRENT GOOD MANUFACTURING PRACTICE

The prese nt  guidelines are too gener al and n o n­
specific to insure the unifo rm ity  of drug products. 
Fo r example, Sect io n 133.8 of the Code of Federal 
Re gu lations s t a t e s :

To insure u nif or mi ty  and integrity of 
products, there should be an adequate 
in-processing control, such as checking 
the weigh ts  and the d i s in te gra ti on  
times, ade quacy of mixing, the h o m o­
geneity of the suspensions and the 
clar ity  of solutions. In-processing 
sa mpling shall be  d on e  at intervals 
v/ith suitable equipment. Re presentative 
samples of the final dosage forms shall 
be  tested to d e t e rm in e their c.onformity 
w i t h  the specific at io ns of the produ ct  
b ef o r e  distribution.

A  consi de ra bl e per io d of time wi l l  p ro b a b l y  be 
re quired to complete the total revis io n of the 
individual compendial m on ogr ap hs  and to expand 
th e m  to include as m a n y  of  the m a r k e t e d  drug 
pro ducts as possible. However, the FD A has the 
authority to m od i f y  the CGMP guide li ne s and should 
use it as rapidly as p os sible to e s t abl is h mor e 
co m p r e he ns iv e standards for drugs and drug products. 
This could be a c co mp li she d by establishing a 
compreh en si ve  list of appropriate tests for use



at three sta ge s— raw material, intermediate, and 
finished product. The individual ma nu facturers could 

‘then be  required to develop sp ecific standards for 
their individual preparations, and a reasonable period 
of time should be allowed for the impleme nt at ion  
of th ese " s t a n d a r d s . ................

Since dif fer en t ma nu facturers use d i f f er en t e qu ip­
ment and processes for the m a n u fa ct ure  of tablets 
and capsules and include di fferent excipi en ts  in 
them, certain aspects of these specifi cat io ns  will 
have to be individualized. It w ill be n ecessary 
to develop specific deaggr ega ti on  and/or dissol ut io n 
tests for the products at intermediate steps of the 
manufa ct ur in g process as'well as certain o t her  unique 
test procedures' in order t o  "insure that the quality 
and uniform bioa va il abi li ty  of the p r o d u c t  can be 
maintained. '

Finally, consideration should be given to the 
problem of determining h o w  batches of fa bricated 
tablets that do not mee t specifications should be 
reprocessed. The availability of suf fi cie nt ly  
detailed specifications for i nte rmediate stages 
should allow evaluation of whethe r the reworked 
mat erial possesses sufficiently simi la r s p ec if i­
cations to qualify for continued processing.

We recommend that the CGMP guidelines be amended to 
require that every m an uf actured drug p r od uct  have 
its own quality assurance plan, w i t h  att en tio n in 
each p lan given to each major step of the m a n u­
facturing process. Suitable testing procedures 
should be specified at each key stage of m a n u­
facturing to insure identification of any stage 
that is out of control. The des ia n of such quality 
assurance plans should be regarded as an important 
com ponent of the preformulation i nv est ig at io n of 
each product.

Qualj ty assurance plans should be d r a w n  up by the 
man uf acturer and need not follow a st an dardized 
format. The plans should take into account special 
features associated wit h the plant, its personnel, 
and the drug product. The plans need not be static 
and should be modified by the m an uf a c t u r e r  whenever 
appropriate. Thus, the CGMP would shift in emphasis 
from a concern for a clean and safe worki ng e n v i r o n­
ment to the control of all major design factors in 
the manufacturing process.

We also recommend more frequent i nspection of 
manufacturing plants by the FDA  to assess the degree 
of compliance with new compendial standards and

improved CGMP guidelines. As w e  recommend b el ow 
on pages 46-48ff, the F D A  should also be g iv en  the 
au thority to request the su bmission of a company's 
records that demonstrate compliance wi t h  standards. 
To conduct the kin d of inspection that we recommend, 
on a frequent basis, substantial increases wi l l  be 
required in both  the number and capability of 
inspectors in the FDA.

The  recommendations that we h ave mad e j a this 
section all have  the goal of making far more 
specific the requirements for the m an ufa ct ur e of 
each dru g product, including coverage of all raw 
materials to be used, pr ocesses by which they are 
to be assembled, and tests to be applied at every 
stage to make certain that, the requirements are 

b eing met.

The resulting set of new standards should not be 
co ns id er ed to be a fixed ideal. Rather, it should 
be revised on a continuing basis as new information 
and advances in the state of the art are developed. 
On the ot he r hand, we could caution against the 
capricous introduction of new requirements; changes 
should be made only wh e n  the benefi t to be derived 
warrants the disruption of manufacture that they 
mi gh t impose. We believe that the kinds of changes 
in procedure that we have recommended will greatly 
increase the qual ity  and u n i fo rm  b io ava ilability of 
drug products and wa r r a n t  the new designation of 
p ha rmaceutical equivalents.
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ADDITIONAL RESEARCH AIMED AT IMPROVING THE 

ASSESSMENT AND PREDICTION OF BIOEQUIVALENCE IS 

NEEDED, THIS RESEARCH SHOULD INCLUDE EFFORTS TO 

DEVELOP H i VITRO TESTS OR ANIMAL MODELS THAT 

WILL BE VALID PREDICTORS OF BIOAVAILABILITY IN MAN,

An effective technological base is required for the 
provision of reasonable as surance that patients will 
experience adequate and pr ed ictable b lood levels of 
orally administered drugs. Al though much of the 
necessary me tho do lo gy  is already developed, 
additional research is neede d to stre ng the n this 
technology in several areas.

REFINEMENT AND DEVELOPMENT OF ANALYTICAL METHODOLOGY

The ultimate proof of b i o e q ui va le nco  is a chieved by 
demonstrating e q ui val en t concentrations of drugs 
in plasma over an approp ri ate  period of time after 
administration. Meth od s are now available for 
measuring the conce nt rat io n of most drugs in b lood 
and/or urine. Further, presently available 
analytical techniques could be applied to tho 
analysis of some drugs for which methods are not 
now available. For some drugs, however, new 
analytical methods will have to be de veloped and 
present capabilities refined to per mit  reliablo 
measurement of their co ncentration in plasma.
For example, certain drugs used in cancer c h e m o­
therapy, some stero id drugs and reserpine cannot 
currently be m ea su r e d  adequ at ely  in studies of 
bioavailability. Whereas these a nalytical problems 
are potentially s ol vable through app li ca ti on of
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existing technology, their solution is not likely 
l.o be easy. It w il l  require substantial initial 
investment in the synthesis of drugs labeled 
Vii.Lh stable, and radioactive isotopes and development 
of appropriate antibodies for radioimmunoassay.

SPECIAL POPULATION GROUPS

At present, there is inadequate information 
regarding the prediction of bioequivalence in ill 
patient" from b i oa vai la bi li ty studies in normal 
adults. The uncertainty hinges on the importance 
o f  differences in a b so rp tio n rates. It is possible 
that two drugs v.’hich are totally absorbed 
bu t have di ffe re nt  absor pt io n rates in the normal 
adult might differ s ig ni fi can tl y in the degree of 
tlieir absorption in sick patients. Similarly, drugs 
that are absorped in the normal adult ma y be 
incompletely ab so rbe d in infants since infants have 
immature digestive enzyme systems and differ from 
adults in o t h e r  aspects of gastrointestinal 
function. Addi ti ona l research is required to 
determine w h et he r factors such as differences in 
absorption rate do, in fact, constitute a problem 
in the a pplication of data derived from studies in 
normal adult subjects. Sensitive legal and ethical 
issues make research on drug absorption in young 
humans difficult, but we believe that, where 
possible, attempts should be made to obtain useful 
bi o av ai la bil it y information for populations other 
than healthy adults.

]N mm CORRELATIONS

It is not practical (or desirable) that all batches 
of drugs be tested in man to assure adoquate and 
pr ed ic ta ble  bioavailability. Accordingly, in vitro 
meth ods  that are predictive of bi oavailabiliTy must 
be dev el op ed to c on fir m the bioequivalence of 
(1) different batches of the same drug produ ct made 
by the same manufacturer, (2) drug products made by 
di fferent manufacturers and (3) drug products held 
in storage for a relatively long time.

Several investigations have indicated that in vitro 
tests (for example, dis so lution tests) ma y Ee correlated 
with bioavailability. However, such data are 
lacking for m os t  drug products. In addition, research 
is needed on the d ev el opment of animal models that 
can be used for predicting bioavailability in man.

The .development of such predictive systems would 
greatly simplify the establishment and monrtoring 
of standards insuring .adequate and uniform levels 
of bioavailability.

RELATIONSHIP BETWEEN PLASMA LEVELS AND THERAPEUTIC EFFECTS

Decisions about w hi ch  drugs do indeed require direct 
proof of bio eq uiv al en ce  in man w i l l  be b a s e d  in part 
on knowledge regarding the rel at ionship of plasma 
levels of the drug to its t her apeutic effect. This 
type of p h a r m a co lo gi c info rm at io n in man is not 
w el l  de veloped for m a n y  drugs. Research on the 
relationships b e t w e e n  plas ma  levels and efficacy 
and toxicity w i l l  facili ta te  rational regulatory 
d e c i s i o n s .

RESOURCES FOR ADDITIONAL RESEARCH

The foregoing d iscussion has d es cribed several kinds 
of research needed to stren gt he n the assurance that 
products will  provide adequate bioavailability. The 
parti cul ar  age nc y a pp ro pri at e for sponsoring this 
research will depend upon the kind of research 
that is initiated. For example, research directed 
toward the improvement of analytical methodology 
for in vivo studies of drugs, or toward investigations 
of the relationships b e tw ee n plasma levels of 
drugs and' their t herapeutic effect, is already 
included in the p r o g r a m  o b je ct iv es of several of 
the National Institutes of Health, particularly 
the National Institute of G e n e r a l  M e d ica l Sciences. 
These efforts should be e n c o u r a g e d  and supported 
with clear r ec ognition of their importance.

Research c oncerned w i t h  the im pr ovement of methodology 
for iri vitro tests related to the establishment of 
new compendial standards m i g h t  be sponsored by 
the proposed new s ta nda rd -s et tin g organization, 
discussed on pages 53 ff., or the FDA. These 
organizations m i g h t  also become increasingly 
involved in sponsoring research concerned with the 
application of ex is tin g technology to the formula­
tion, production and q u a li ty  assurance for new drug 

products.

In order for research to be sp onsored by either the 
new o rg anization or the FDA, substantial new resources 
will  be required because suppor t for such research 
is almost completely lacking at the pres en t time.



‘i i — * *
s tandard-setting o r g an iz at io n h L  J e t  ? o ' b f  e"

t S ^ « S S a i o h  f ™SpS2ivSf°|0SStJUs,̂ tj;p«»“ «̂w
s i L ? « ^ . s S t s .

8
CURRENT LAW REQUIRING MANUFACTURERS TO MAINTAIN 

RECORDS AND MAKE INFORMATION AVAILABLE TO THE 

FDA IS  AMBIGUOUS OR INADEQUATE AND SHOULD BE 

CLARIFIED AND STRENGTHENED. IN PARTICULAR/ 

MANUFACTURERS SHOULD BE REQUIRED TO SUBMIT ALL 

INFORMATION RELATING THE TESTS THEY CONDUCT TO 

THE BIOAVAILABILITY DATA THEY DEVELOP IN ORDER 

TO HELP PROVIDE INFORMATION ON THE FACTORS THAT 

MODIFY THE BIOAVAILABILITY OF DRUG PRODUCTS, 

THIS INFORMATION SHOULD BE AVAILABLE TO AID IN 

THE ESTABLISHMENT OF COMPENDIAL STANDARDS.

Under the Food, Drug, and Cosmet ic  Act, authority 
is provided to the F D A  to obt ai n proof of safety 
and efficacy (and, in some instances, bioavailability) 
of certain drug products. Secti on  505 of the Act 
authorizes the ex tensive collection of d ata on new 
drug products w ith respect to bo t h  the safety and 
efficacy of the products as labeled. There is 
co ntinued su rv eillance by the FD A of new drug 
products after they enter the marketplace. 
M an uf ac tu rer s w it h  N e w  Drug Applic at io ns  are 
required to e s t a bl is h records and ma k e  reports 
concerning clinical exper ien ce  and other i nformation 
needed for r e gul at io n by the FDA.

However, current law is ambiguous wi t h  resp ec t to 
providing the FD A w i t h  general authority to require 
drug manufa ct ur er s to m ai n t a i n  records and to make



reports demons tr at ing  their compliance w i t h  
compendial standards for drug pr oducts. F u r t h e r­
more, it is not c lear that the law pr ovides authority 
to require manufacturers to sub mit  in fo rmation 
concerning qual it y control procedures and m a n u­
facturing processes.

It has b een indicated in t es timony pr e s e n t e d  before 
this Panel and elsewhere that m a n u f a c t u r e r s  o f te n 
p e rfo rm  tests of product quality in a dd it i o n  to 
those se t forth in compendial standards. A l t h o u g h  
the F D A  is i nf or me d of these tests, the frequency 
wi t h  w h i c h  m a nu fa ctu re rs  set standards that are 
m o r e  str ing en t than official standards is unknown 
to us at this time, but it appears to vary among 
drug pr oducts and among manufacturers. Inform ati on  
is also lacking a bo ut the specific k i nd s o f  tests 
conducted be yo n d  those required in the o ff ic ia l 
standards.

In addition, there is currently n o  gene ra l 
legislative auth or it y to require ma nu f a c t u r e r s  to 
submit data, gene ra te d in their r es ear ch  and 
d ev el op me nt activities, concerning formulation, 
bioavailability, or new procedures c orr elating 
bioa va ila bi li ty  w i t h  in vitro tests. In its 
investigations of a new drug and the d e v e l op men t 
of dosage forms, a pharmaceutical company may  
conduct stuai.es of bi oavailability o n  a series 
of formulations and carry out rela te d in vitro 
tests. The F D A  does not have access to the results 
ob ta in ed  wi t h  these research formulations.

Cert ai n kinds of information cu rrently mad e  available 
to the FDA b y  manufa ctu re rs  are r eq ui re d under 
curr en t law to be he l d  confidential a nd  ca nn o t  be 
used in es ta blishing either new compe ndi al  standards 
or e n f o r ce me nt requirements. We b e l iev e this 
p ro vision is too restrictive. The fact that such 
information m a y  not be mad e public does n o t  mean 
that relevant portions of it should n o t  be used  by 
approp ri at e exper ts to e stablish n e w  st andards or 
re qu irements or to revise existing ones. For 
example, if a company develops inf or mat io n that  can 
be used to improve procedures or m e t h o d s  for testing 
drug products, relevant portions of this information 
should be made available to appropriate experts to 
aid them in es ta blishing new  or revis ed c ompendial 
standards or en fo rce me nt  requirements. This 
obje ct ive  ca n be achieved even tho ug h the c o n f i­
dentiali ty  of the specific proprietary information 
is maintained.

m a k e  the f o l lo wi ng  rec om mendations:

• The a m b i g u i t y  in curre nt law regarding 
re qu irements for keepi ng  records and 
re p o rt in g results of comp en di al tests 
should b e  removed; suc h requ ire me nt s 
should b e  s p e c i f i c a l l y  mandated.
Resul ts of b a t c h - t o - b a t c h  testi ng or 
t es ti ng  of sing le b a t ch es  o v e r  time 
should be m a d e  a v a i lab le  to the F D A  
as requested.

• T he  F D A  sh ou l d  b e  g i v e n  the au t h o r i t y  
to r e q u e s t  (on a r o ut in e b as is  if it 
elects to do  so) inf o r m a t i o n  d esc ri bi ng  
the methodology, sp ec ifi c a t i o n s  and 
results of tests c o n du ct ed o n  co mmercial 

p r o d u c t s .

• A  s t a n d a r d i z e d  a n d  simple f o r m a t  that 
facili ta te s c l e a r  u nd e r s t a n d i n g  should 
be d esi g n e d  for the p r e s e n t a t i o n  of 
the a f o r e m e n t i o n e d  data to the FDA.

• M a n u f a c t u r e r s  should, u p o n  th e reques t 
of the FDA, be  req ui re d to s ub m i t  any 
i n f o rm at io n in their files that 
r e lat es  m a n u f a c t u r i n g  p r o c e s s e s  and
in vivo and in v it ro  tests to the 
bi oa v a i l a b i l i t y  of any d rug product. 
This  r e q u ir em ent  should apply to 
t e c hn ic al  Information o b t a i n e d  during 
r e s e a r c h  relat ed to the d e v e l o p m e n t  
of n e w  dr u g  products, e v e n  w h e n  such 
i nf or mation bears on l y  an ind irect 
r e lat io ns hi p to the final do sa g e  form.

• W h e n  the F D A  finds t hat p a r t i c u l a r  
in v itr o or in v iv o  tests are useful 
and d e s e r v e  w i d e r  application, it 
should be  e m p o we re d to share the 
i n f o rma ti on  w i t h  ap pr opr ia te  experts 
and to in cor po ra te  those tests into 
the c om pe n d i a l  s tandards to b e  appli ed  
to all m a n u f a c t u r e r s  o f  tha t drug 

product.
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EXEMPTIONS PROVIDED IN CURRENT LAW FOR SOME QRUG 

PRODUCTS BASED ON THEIR YEAR OF INTRODUCTION IN 

RELATION TO AMENDMENTS IN THE FOOD/ DRUG/ AND 

COSMETIC ACT (SO-CALLED GRANDFATHER CLAUSES)

HAVE IMPEDED IMPROVEMENT IN THE QUALITY OF THESE 

PRODUCTS. SUCH EXEMPTIONS SHOULD BE ELIMINATED.

The  Food, Drug, and Co sm eti c A c t  p rov id es  authority 
to esta bl ish  standards and to reg ulate d ru gs  and 
drug pr oducts under the n e w  drug p ro vi si ons  (Section 
505) and u nder the drug ad ul te r a t i o n  and m isb ra nd in g 
provi sio ns  (Section 501 an d 502). However, drug 
pro ducts that were m a r k e t e d  p rior to 1938 are n ot  
cover ed by the "new drug" p r ov is io ns of the Act, 
b u t  are subject to so-c al led  grandfather,provisions. 
Thus, unless the p r od uc t or the labeling is changed, 
these pro ducts are ex e m p t  from regula tio ns  to 
insure their quality. Similarly, for a drug product 
m a r k e t e d  after 1938, bu t prior to 1962, regula to ry  
aut ho ri ty is limited to a q u a l i ta tiv e d es c r i p t i o n  
of the product's com po si tio n in w h i c h  a co nc entration 
range of the adjuvants, inste ad of an e xa ct formu­
lation, may  be submitted.

W e  belie ve  that these limitations have i nterfered 
w i t h  the process of e s t abl is hi ng  standards to insure 
the quality of drugs and drug products ma rk e t e d  
before 1962, espec ial ly  those m a r k e t e d  before 1938. 
S u c h  exemptions provide an incentive for drug 
m a n u f ac tu re rs  to m a i n t a i n  the status quo for those 
drug products rather than to make improvements 
bas ed  on more recent re search or advances in 
technology, since any change in formula ti on or 
labeling may open the do o r  to r ec la ssi fi ca ti on of
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the produc t as a "new drug," subject to mor e 
rigorous regulat or y standards.

Drug pr od uct s av ailable befo re  1962, and  especially 
those available be fo re 1938, were formu la te d u nder 
conditions • ' r e la ti vel y limit d t ech no lo gy  
c o m p a r e d  wit». tha t of today. As a result, the 
o lde r products, as i ndicated on  p a g e s  11-12, are 
m or e  likely to be subj ect  to b i o a v a ila bi li ty  
p ro bl em s than products t hat beca me  ava il ab le  after 
1962 whe n  the N ew  Drug Ap p l i c a t i o n  a n d  Ab b r e v i a t e d  
N e w  Drug Ap p l i c a t i o n  re qui rements w e r e  implemented. 
Th e m o s t  important example of such a p r o b l e m  w i t h  
an  o lde r drug p r o d u c t  a ro se  w i t h  the therapeutically 
impo rt ant  an d h ig h l y  p o t e n t  drug, digoxin. As 
w e  d iscussed on p age 13, the bi oa v a i l a b i l i t y  of a 
b at ch  of this drug wa s found to be g r e a t l y  reduced, 
res ul ti ng in a po t e n t i a l l y  d a n g ero us  situation for 
pa ti e n t s  using the drug. However, the o nl y  legal 
auth or ity  w h i c h  the FD A wa s able to u s e  in acting 
to correct the si tua ti on  was  a pr o v i s i o n  regarding 
labeling and formulation. S u c h  a mb iguous legal 
a u t ho ri ty  m a y  be in adequate to p r e v e n t  delays 
b r o u g h t  about by co ur t actio ns  at a time w he n  
imme di ate  action is req ui re d to p r o t e c t  the 
A m e r i c a n  public.

We believe there should be a c le ar  legal m a nda te  
to es ta bl is h a nd  a p p l y  r egu l a t o r y  st andards 
u n i fo rm ly  to all d r u g  products, irr esp ec ti ve  of 
w h e n  they were introduced on the market. We 
strongly recommend that the legal a u t h o r i t y  be 
pr ov i d e d  to es t a b l i s h  standards for all drugs and 
d ru g  products, introduced both  before and after 
1938, b a se d on the b est a vailable techn ol og y in 
order to insure that the drug pro du ct s made
ava il ab le to the A m e r i c a n  public are o f  the h;ghust 
q u ali ty  possible.

10
A s in g l e : o rg an izatio n  c a p a b le  of s e t t in g  standards 

adequate: to  in su r e  th e  q u a l it y  and uniform  

b io a v a il a b il it y  of drug products should b e

ESTABLISHED TO REPLACE THE PRESENT USP AND NF 

AS THE OFFICIAL STANDARD-SETTING ORGANIZATION 

OF THE FEDERAL GOVERNMENT.

Tc carry o u t  the task of establishing drug 
standards ad equate to insure the quality and 
un i f o r m  b i oa va ila bi li ty  of drug products, we 
strongly rec omm en d that a single orga ni za ti on be 
est ab li she d to supersede the USP and NF as the 
off icial st and ard-setting o rga nization of the 
Fede ral  Government. W e  do not believe that 
cont in uat io n of the current o rg anizations with  an 
admo ni shm en t to "do better" w ou ld  be adequate to 
in su re  the level of quality of drug products that 
the public deserves. We  believe there are too 
many w ea kn es se s in the structure of the present 
o rg an iz at ion s for them to be able to do the job 
adequately.

The b asic function of the ne w standard-setting 
or g a ni za ti on should be to es tablish and revise drug 
and drug prod uc t standards continuously on the basis 
of the best available technology in order to in s u r e  
that drug pr oducts meeting these standards would 
have the high es t quality and uniformity.

The e s ta bl is hme nt  of improved standards for drugs 
and drug pr oducts will require an e xp anded research 
p r og ra m as d iscussed o n  page 43 ff. This research 
should be c o n du cte d through both grants and 
contracts w i t h  outside organizations as well as by



the scientific staff of the n e w  st an da rd- se tt in g 
body. To conduct the research, the n e w  o rga n i z a t i o n  
mu s t  have  an  adequate staff of  scien ti st s ac ti ve ly  
engaged in research. This staff m u s t  be capab le  
of evaluating research co nducted by  o u ts id e groups 
and  developing proposals for a ddi ti on al  research.

A l t h o u g h  the ne w standard-setting o r g a n i z a t i o n  
should have a sizable scientific staff, w e  do not 
believe that it w oul d be efficient to try to 
encompass w i t h i n  this staff all the exp ert is e 
nece ss ary  for setting all drug standards. Instead, 
a series of expert panels should be a s s em bl ed to 
e st ablish standard for drugs and dr u g  pr od u c t s  in 
the various classy.- . Individuals w h o  serve on 
these panels should have expertise in pha rma ce ut ic al 
and analytical chemistry, statistics an d other 
disciplines that are related to a n al yt ic al m e t h o d­
ology, m aterials to be used in the m an u f a c t u r e  of 
drug products, techniques of testing, etc. A  
single panel should not be ex pected to have  the 
knowledge required to deal wit h all drugs and drug 
products; nor should a single group be expec te d to 
do the ex tensive amount of work re qu i r e d  to 
e stablish standards for all drugs.

In addition to making decisions regarding the 
e st ablishment of standards, the expert panels 
should also review the results o f  r el e v a n t  re search 
conducted by outside groups as wel l as by staff 
scientists and should recommend additi on al re search 
to be conducted where necessary. As d i s cu ss ed on 
page 4 7, the panels should also have access to 
appropriate information from industry for use in 
establishing standards.

Members of tnese panels should be o b j e cti ve  experts 
who  are not in a position to derive e con om ic  or 
political b e nef it  from the m a n u f ac tu re  of drug 
products. They should be appropriately paid for 
their efforts; no longer should drug standards be 
set by those few individuals w h o  can af f o r d  to 
volunteer significant amounts of their time to 
perfo rm this service for the public.

Although scientists from the pharmaceutical 
industry should not be allowed to exert a controlling 
influence on the 3tandard-setting organization, 
scientific input from industry mu3t be encouraged.
One possible form of p ar ticipation of industrial 
scientists might be as members of tochnical 
advisor y committees reporting to the p an e l s  of 
experts. Individuals from industry w h o  p articipate 
on these technical advisory committees should be

se lected for their technical capabilities ra the r 
than for'.the m an ag eri al  positions they may hold.

Cooper at io n and co ord ination of the activities of 
the n e w  st an da rd -se tt in g body  w i t h  those of several 
other groups is e ssential to accomplish the 
objec tiv es  set f orth i n  this report. The p h a r m a­
ceutical in dustry will continue to conduct a m aj or  
share of  t he  r e s e a r c h  r e la te d to the de ve lo pm ent  
of n e w  testing meth od s and technology. The industry 
will also b e  r e s p o ns ib le for applying the ne w 
standards in their m an uf act ur in g processes. In 
addition, heal th  professionals, scientists, a.id 
others re sp onsible for prescri bi ng and dispensing 
drugs or p er for mi ng  the research needed to m e e t  the 
req ui rements for improved d rug standards and for 
data o n  b io av ail ab il it y of drugs will also be 
af fected b y  impleme nt at ion  of our recommendations.
The functions of the new standard-setting 
or ga ni z a t i o n  m u s t  be clos el y c oordinated w i t h  those 
of the FD A in o rder to insure a meani ng fu l and 
p r od uc ti ve  interc han ge  of i nformation betwee n those 
who  es t a b l i s h  drug standards and those who monit or  
for compl ia nce  w i t h  those standards. It should be 
the r e s p o ns ib ili ty  of the new standard-setting 
o r g a n i z a t i o n  to insure coordination of its 
a ctivities with  those of the regulatory and e n f o r c e­

men t  groups.

W e  do n o t  rec om me nd a specific crganizational 
locatio n for the new st andard-sutting body, althou gh  
we  strongly re commend t hat it be or ganized and 
located in such ma nn er as to allow reasonable 
fr e e d o m  fr o m  in ap propriate i ndustrial or political 
influence. Drug standards should be con cer ne d with 
as surance of the highest quality drug products for 
the A m e r i c a n  people rather than w i t h  economic or 
political considerations. W e  do n ot  believe that 
the standard -s et ti ng o r g a ni za tio n and the compliance- 
m on it or in g orga ni za tio n should be the same; but 
thej.fi sho uld  be a healthy, cooperative relationship 
b et we en  these groups.

Several options are readily a pp arent for the 
loc ation of the ne w organization: within the FD A
but se parate from the co mpliance-monitoring group, 
withir. H E W  b u t  se parate from FDA, or outs ide  of 
the Federal G o ve rn me nt as an independent organization. 
The  possibi li ty  that the USP and the NF could merge 
and m a k e  sufficient changes in their structures and 
functions to fulfill the criteria for an effective 
st an da rd-setting or ga nization is not precluded, but 
the changes ne cessary wo uld  be extensive.



W h e r e v e r  the new o r g a n i z a t i o n  is located admi ni s­
tratively, i t  will  require federal funding 

co mm ensurate wi t h  its respons ib il it ies  for setting 
the standards that w ou ld  be e m p l o y e d  as a basis 
for federal regulation. If the o rga ni z a t i o n  is 
pl ac e d  w it h i n  the structure of  HEW, di rec t federal 
funding w ill be straightforward. If it is e s t a­
bli s h e d  as an org an iz ati on  in d e p e n d e n t  o f  the 
federal structure, it could still receive direct 
federal funding, o r  it could be funded through a 
grant o r  contract from HEW. In any case, we strongly 
re commend that suffi cie nt  federal funds be  supplied 
to insure that the objectives are achieved.

11
A SYSTEM SHOULD BE ORGANIZED AS RAPIDLY AS POSSIBLE 

TO GENERATE AN O FFICIAL L IS T  OF INTERCHANGEABLE 

DRUG PRODUCTS. In THE DEVELOPMENT OF THE L IS T , 

DISTINCTIONS SHOULD BE MADE BETWEEN TWO Cl.ASSES OF 

DRUGS AND DRUG PRODUCTS!

1 . THOSE FOR WHICH EVIDENCE OF BIOEQUIVALENCE 

' IS  NOT CONSIDERED ESSENTIAL AND THAT COULD BE

ADDED TO THE L IST  AS SOON AS STANDARDS OF 

PHARMACEUTICAL EQUIVALENCE HAVE BEEN 

ESTABLISHED AND SATISFIED .

2 . THOSE FOR WHICH EVIDENCE OF BIOEQUIVALENCE 

IS CRITICAL. SUCH PRODUCTS SHOULD BE LISTED 

ONLY AFTER THEY HAVE BEEN SHOWN TO BE 

BIOEQUIVALENT OR HAVE SATISFIED STANDARDS OF 

PHARMACEUTICAL EQUIVALENCE THAT HAVE BEEN 

SHOWN TO INSURE BIOEQUIVALENCE.

The quest io n that led to the genesis of this study 
and report addressed the e conomics of drug purchase; 
and, although we have not g iven c on sideration to 
o th er  possibly significant eco nomic issues, our 
charge does relate to w h e t h e r  drug products are or 
can bo made sufficiently inter cha ng ea bl e so that 
price can be a major factor in their selection.



It is clear from the conclusions we have already 
stated that w e  do not b e li ev e that all chemical 
equivalents are, at present, interchangeable. We 
do believe, however, that the goal  of  i n t e rc ha nge­
ability is achie va ble  w i t h i n  most, if not  a l l , 
classes or ora l drug products and  that a sys te m 
should be orga ni ze d as rapidly as possj.ble to 
e s t abl is h the conditions that w i l l  perm it  a listing 
of i nt er changeable p r o d u c t s .

E st a b l i s h m e n t  of such a listi ng  shou ld  b e gin  w i t h  a 
series of judgments r e g a rd in g classes of drugs and 
indi vi dua l drug entities that wi l l  y i el d a division 
of drugs into two groups: those for w h i c h  e vidence 
of bio equ iv al en ce is c on sid er ed  e s s ent ia l and those 
for w h ich  such ev idence w i l l  n o t  be required. T h e  
general criter ia  for such decisions have be e n  set 
forth on pages 21 ff.

U p o n  cla ss if ica ti on  of a d rug as one requiring 
evidence of bioequivalence, products of that drug 
should be included o n  the list o f  i n ter ch an ge abl e drug 
products only after data s up por ti ng  their b i o e qu iv al enc e 
have been p rov id ed  and approved. Furthermore, b e y o n d  
the questi on of b i o eq ui va len ce  a mong interchangeable 
drug products in this category, methods to insure 
ph armaceutical equivalence b e tw ee n batches of the 
same drug pr od uc t.deserve spec ia l attention.

It is apparent that many drug pr od u c t s  are 
therapeutically e q uiv al en t even though they may 
vary somewhat in bioavailability. In cl ud ed  in this 
category, for example, are m any groups of drugs that 
are customa ri ly  given in doses that insure 
c on centrations in the b l o o d  w el l  in excess of the 
mi n i m u m  e f f ect iv e concentration. T hes e drugs have 
a w i d e  m a r g i n  of  safety b e t w e e n  e ffective a n d  toxic 
concentrations. Moderate va r i a t i o n  wit h i n  this wide 
ma rg in  can be consi der ed  to h a v e  little or no 
therapeutic significance.

It is our opinion, however, that even w it h i n  these 
groups of drug products, for w h i c h  ev id e n c e  of 
bioequiv al en ce can be waived, there is room for 
c on si derable improv eme nt  of  standards for the 
control of m anu fa ct ur ing  pro ce ss es and the testing 
of products. S u c h •improvements as we have 
recommended wi l l  have the ef f e c t  of m in imi zi ng  
many impor ta nt  sources of v a r i ab il it y among 
chemically e q uiv al en t products. When improved 
standards of p h a r mac eu ti ca l e q u i v a len ce  have been 
established, drug products m e et in g the standards and 
falling into categories for w h i c h  evidence of 
equival en t bioav ai lab il it y is ..ot ess en tia l can be

considered to be in ter ch angeable and listed as such 
for the guidance of  purchasers, p r e s c r ib ing  
physicians an d d i sp ens in g pharmacists.

The of ficial list of interc ha ng ea ble  d ru g  products 
n e e d  n o t  b s  pe rm an en tly  l i mit ed  to those for which 
studies of b i o a v a ila bi li ty  are now ava ilable or 
c onsidered unnecessary. As c ompendial standards 
are d e v e lop ed  s p ec if yi ng in vitro tests whose 

'results correlate with bioavailability, it should 
b e  possible, in m o s t  instances, to use the in vitro 
tests as a basis for pr o v i d i n g  o n g oi ng  evi de nc e of 
bioavailability. Products m e e t i n g  these conditions 
can and should then be a dded to the list of i n t e r­
changeable drug products. The ultimate goal should 
be that vir tua ll y all m a r k e t e d  dru g produc ts  should 
fulfill the criteria n e c ess ar y for inclusion in this 

list.

It should be recognized, however, that there may 
remain a few drugs— those that ha v e  low therapeutic 
indices and, possibly, unfavo ra bl e ph ysical 
properties, b u t  that are critic al ly  im portant in the 

t re atment of serious i il nes se s~ -w hos e products 
-should be c onsidered n o ni nte rc ha ng eob le  even though 
they m e e t  these conditions, a t  least until experience 
has shown that i mp roved in vitro testing or testing 
in animal model systems can b e  relied upon  for the 
precise prediction of t heir b i o a v a i l a b i l i t y .

M a n y  decisions req ui ri ng w e l l - i n f o r m e d  judgments 
will  be necessary in e s t ab lis hi ng  a list of i n t e r­
changeable drug p roducts and in the continu in g 
o peration of the system. The ess en ti al  judgments 
should be b as ed  upon the highe st  level of expertise 
in  m a n y  specific areas of  medicine, clinical 
pharmacology and a ssociated s c ien ti fi c disciplines. 
The w ide range of the n e c es sa ry  fields of specializa­
tion and the extensive ex perience and  depth of 
knowledge that will be r equ ir ed  are not to be 
found w i t h i n  the s taff o f  any single organization. 
Further, we do not believe that it w o u l d  be efficient 
for the FDA to try to encompass all the necessary 
expertise with in  its own  ranks. Rather, it wil l  be 
essential to call upon the m o s t  kn ow le dg eab le  
individuals in each field, w h e r e v e r  they m a y  be 
found, .to provide the advice needed to arrive at 
appropriate decisions.

To  accomplish this goal, a series of groups advisory 
to the F D A  should be established, each to deal with 
specific areas in which decisions mus t be made. It 
is not to be expecte d that a single advisory group 
w o u l d  be able to deal effect iv ely  with the full range



o f  re sp on sibilities involved. F or  example, those 
w h o  are b e s t  eq uipped to deal wi t h  drugs affecting 
the c a r d i o v a s c u l a r  s ys t e m  are not likely to be the 
same individuals b e s t  able to of fe r the m os t  useful 
advice a b ou t a nti-infective agents. It is o ur  belief 
that an approp ri ate  range of  advisory groups 
will n o t  o n l y  make certain that decisions are reached 
on  the b asis of  the b e s t  in formed judgments b u t  that 
the a c ce pt anc e of  these decisions by all interested 
p ar ti es  w i l l  also be immea sur ab ly  enhanced.

T he  m a j o r  ex p e r t i s e  r eq u i r e d  to est ab lis h a list of 
int er c h a n g e a b l e  d r u g  pr od uc ts w i l l  be pr ov id ed by 
a d v i s o r y  groups rather than staff personnel. However 
capable s c ie nt ifi c s ta ff  w i l l  be esse nti al  to 
s u p p o r t  the wo r k  o f  the adv i s o r y  groups. C u r re nt 
sta f f i n g  and funding levels are n o t  adequate for 
the F D A  to m e e t  the s i g n i f i c a n t  new  responsibilities 
p r o p o s e d  in this recommendation. Consequently, 
additio na l financial and s taf fi ng  supp or t w i l l  be 
re qu ir ed  to d ev el op  and  m a i n t a i n  the list of 
i n t e r c h an ge ab le  drug p ro ducts and to coordinate these 
efforts wit h the agencies inv olved in setting 
stan da rds  and suppo rt in g research. Such resources 
s ho u l d  be m ade available as rapidly as possible.
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appendix
PROCEEDINGS OF THE PANEL

To enable the Office o f  T e ch no lo gy A s s e s s m e n t  (OTA) 
to provide the Subc om mi tt ee o n  He a l t h  (U.S. Senate 
Committee on Labor and Pub l i c  Welfare) wi t h  
recommendations r egarding d rug p r o du ct  equivalence 
and variation, it was nec es sar y to select a group 
of representative experts w h o  could review all 
pertinent technical inf or ma ti on and report their 
conclusions w i t h i n  three months.

OTA  initiated discus si on s w i t h  several organizations 
that might be able to furn is h staff support and 
carry out other respons ib ili ti es  to assist the 
expert par el in its deliberations. A  pr op osa l 
from Family H e a l t h  Care, Inc., Washington, D.C., 
and ensuing nego ti ati on s r es ul ted  in the award of 
a contract to tha t firm to prov id e staff assistance 
to the panel. W i t h  the guidance and approva l of 
OTA, Dr. Robert Berliner, Dean  of the Yale 
University School of Me di ci ne  was selected as 
Chairman of the panel.

Uwder Dr. Berliner's d i r e c t i o n  and wit h  OT A 
approval, e ight additi ona l memb ers  and one 
ex-officio mem be r (from the OT A A dv iso ry  Council) 
wer e selected. A  press release o n  A p r i l  11, 1974, 
formally anno unc ed  the study and the formation of 
the Drug B i o equ iv al en ce Study Panel. The following 
is a review of the activities and proceedings of 
the Panel.

The first of four plan ne d meetin gs  of the Panel 
was convened in Washington, D.C., on April 12. At 
this meeting, the Panel discussed the scope of the 
study and de veloped word in g to state its inter­
pretation of  the charge it had bee n given. It was 
agreed that information regarding bioequivalcnce 
should be ob tained from a number of organizations



and inst_i:utions in o rd er to g iv e  the fullest • 
po ss ib le  c on sideration to all points of view.
E ve ry  po ssible effort w as  made to o bt a i n  the 
information ne ed ed  from all a p p r opr ia te  groups 
w i t h i n  the time available.

A  press release on A p ri l 23 an n o u n c e d  the charge 
to the Panel and the Panel's desire that all 
re le va nt  technical information b e  s u b mi tte d by 
Ma y 20, 1974. This a n no un cem en t wa s released 
through a variety of news resources and subsequently 
prin ted  in the Congres sio na l R e c o r d .

Between the first and second m ee ti ngs  of the Panel, 
the staff was di rected to initiate c o n t a c t  and, if 
appropriate, to hold meetings w i t h  s el e c t e d  groups 
to inform them of the study and its p ur poses and to 
det er min e w ha t  information these groups w o u l d  be 
able to provide. Conta ct was m a d e  w i t h  the 
following organizations:

Ame r i c a n  Medical Asso ci at io n (AMA) D ep ar tme nt  of 
Drugs

Ame ri ca n P harmaceutical A s s o c iat io n (A PhA ), 
including the Academ y of Pharmac eut ic al  Sciences 
(APS) and the National Form ul ar y (NF)

Health P rotection Branch, D ep ar t m e n t  of National 
Health and Welfare, Canada

Min istry of Health, Ontario, Canada, PARCOST 
Prog ram

National A sso ci at io n of Pharmace ut ic al  
Manufacturers (NAPM)

National Ph armaceutical Counci l (NPC)

Pharmaceutical M an ufacturers As s o c i a t i o n  (PMA)

U.S. D epartment of Health, Education, and  Welfare, 
Food and Drug Admi ni st ra tio n (FDA)

United States Pharmacopeial C o n v e n t i o n  (USP)

Several of these organizations were a sked to pr< tent 
statements at the second meet in g of the Panel or 
May 1-2. Representatives from the PMA, USP, NF,
FDA, NAPM and the PARCOST Program pre se nt ed  
prepared statements and res po nd ed  to questions.
Because of possible legal and pr op rietary constraints, 
thin information was received in confidence, with 
l In- Panel meeting privately with re presentatives of

each  group. These groups w er e  also asked to submit 
a ddi ti on al  d o cu men ta ti on  by M a y  20.

Since m a n y  prof ess io na l and s cientific organizations) 
g o v e r n m e n t  agencies, ma nuf ac tu re rs and academic 
inst it uti on s w er e  w i l l i n g  and anxious to present 
i n f o r ma ti on  and to provide assistance, the April 
23 news relea se  w a s  used as a p ubl i c  announcement 
in viting inte re st ed groups and individuals to 
submit statements for consideration. It was made 
clear t h a t  their submissions w o ul d be given full 
c o n s i d e r a t i o n  although time co ns traints made their 
dir ec t te stimony impossible. Many  statements 
c o nt ai ni ng  information relate d to the issues of 
the s tu dy w e r e  received, in cluding letters from 
indivi du al s and or ganizations and repo rt s from 
p h a r m a c e u t i c a l  manufacturers.

A f t e r  the Ma y 1-2 meeting, the staff was directed 
to conti nu e its co llection of r ele va nt  data. 
I n f o rma ti on  from two programs in C a n a d a — the 
P A RC OS T P r o g r a m  in Ontario and the Fede ra l QUAD 
P ro gr am  in the He al th  Prot ec ti on  Branch, Canadian 
De pa r t m e n t  of National Heal th and W e l f a r e — was of 
p ar ti c u l a r  i nt ere st  since the experiences of these 
two pr ograms wer e espec ia ll y re le va nt  to the issues 
u n d e r  examination.

In p r e p a r a t i o n  for the third panel m e et in g on May 
21-22, m e m b e r s  accepted individual assignments to 
re vi ew  and report on the data that had been 
submitted. Mo s t  documentation, however, was 
s u b mit te d on or close to the M a y  20 deadline, 
leaving little time for re vie w be fo r e  che third 
m e e t i n g  of the Panel. On May 21, p u b li she d studies 
of bio eq u i v a l e n c e  and the additional documentation 
chat ad bee n received w e r e  re viewed and summarized.|

Using this inform ati on  and discuss io ns  based upon 
it as wel l  as the kno wle dg e and experience of its 
members, the Panel p r o cee de d to formulate a series 
of c o n c lus io ns  and r ec ommendations a bout present 
and future te chnological c apability for assuring 
un i fo rm  bioav ail ab il it y and quality of drug products|

B y  the c o nc lus io n of the third meeting, a tentative 
set of conclus io ns  and re co mm endations had been 
ag re ed  upon. Members of the g roup w e r e  assigned 
the task of writing supporting information and 
pro vi di ng dat a that wou3 ' go into the final report 
to be subm itt ed  to OTA.

The w r i t t e n  recommendations wer e submitted to the 
C h a i r m a n  for review prior to the final meet ing  on



June  13-14; during this meeting, the Panel members 
wo rk ed  as individuals, in small groups, and  as a 
whole, to prepare a draft of the final rep ort  and 

recommendations. During this process, Mr. Jack Cooper 
served as consultant to the Panel.

The draft was then edited and revised by the Chairman and 
the staff and sent to all members of the Panel for review 
prior to publication. glossary*

• A b b r evi at ed  New Drug A pp lic at io n (ANDA)
Shor te ned  app li cation for ob taining approval 
from the Foo d and Drug A d m i ni st rat io n to market 
a drug. The A N D A  may require i nformation on 
characteristics of the drug such as m e t h o d  of 
use, me t h o d  of manufacture, adverse reactions, 
physical and chemical stability, packaging, 
ex te nt  of use.

• Active i ng re di ent  That  portion of a drug
product i nt ended to produce a therapeutic effect.

• Bi oavailability The extent and rate of
absorption from a dosage form as re flected by 
the ti me -concentration curve of the administered 
drug in the sys te mi c circulation.

• Bioequivalents C hemical equivalents which, 
when adm inistered to the same individuals in the 
same dosage regimen, will result in comparable 
bioavailability.

• Chemical equivalents Drug products that contai 
the same amounts of the same therapeutically 
active ingredients in the same dosage forms and 
that meet  p r es en t compendial s t a n d a r d s .

e Cros sov er  study An experimental plan for 
comparing two treatments w hich reduces the 
influence of the va riation in individual response.

The meanings of some of the terms used in ..his 
report are subject to various interpretations. 
The definitions given here are those used by 
the Panel.



Each indiv idu al  is tested on both  treatments at 
di f f e r e n t  times. In itially hal f of the 
in di viduals r ec ei ve  each d rug product; each is 
then "crossed over" to the o the r drug product 
at a later time.

Deagg reg at io n The b reaking up of granules or 
aggregates into fine particles in aqueous fluid.

Di s i n te gr at ion  Th e breaking up of a tablet or 
capsule into g ra nu les  or aggregates in aqueous 
fluid.

Dissolution The br ea kin g down of fine particles 
into mo lecules or ions homog en eo us ly d i s pe rs ed in 
aqueous fluid.

Dosage form Th e form of the comp le te d drug 
product (such as tablet, syrup, or  s u p p o s i t o r y ) .

Drug Any chemical administered to produce a 
p ha rm ac ol ogi c effect.

Drug product A  dosage form containing one or 
more active therap eu tic  ingredients along with 
ot he r substances included during the manufa ct uri ng  
p r o c e s s .

Efficacy The ability to produce the pu rported 
therapeutic effect.

Endogenous compounds Products of the chemical 
processes that o cc ur  in the organism.

Ex cipient An inert substance used to give a 
prepar at io n a s ui table form or consistency.

Formul at io n A c o mp le x mixture co ntaining a 
se lected ch emical derivative of the drug compound, 
in pro p e r  physical form, together wit h excipients, 
diluents, stabilizers, preservatives, or a variety 
of o the r components.

In v itro tests Tests carrie d ou t in laboratory 

a p p a r a t u s .

In viv o tests Tests carr ied  ou t wit hi n living 
organisms b y a d m i n i s t e r i n g  drug products to man 

or expe ri me nt al animals.

Investigational N e w  Drug A p p l i ca ti on (IND) 
Ap p l i ca ti on  to b e gi n clinic al studies of the 
safety and effic ac y of a new drug.

Interchangeable dr u g  products Pharmaceutical 
equivalents or bi o e q u i v a l e n t s  that are accepted 

as the ra peutic equivalents.

Kinet ic m od el  A n  analysis of some process as 

a function of time.

M ar g i n  of safety of drug The difference be twee
a mini mal ly  e ffective and a toxic dose of a drug. 
The the ra pe uti c i n d e x  (q.v.) is frequently used 
as an ind ic at or  of the m a r g i n  cf safety.

New compendial standards Standards to be

e st ab lished for active ingredients, excipients 
and d r u g  products, in cl ud ing  tests reflecting the 
best available technology to be performed before, 
duri ng  and after formulation.

New Drug A p p l i c a t i o n  (NDA) Applic at io n for 
approval from the Fo o d  an d Drug A dm inistration 
to m a r k e t  a drug b a s e d  o n  extensive documentation 

of safety and efficacy.

Ph armaceutical equ iv alents Drug products that 
contain the same amounts o f  the same therapeutica 
active ingredients in the same dosage form and 
that m e e t  standards to be establis he d on the 
basis of the b e s t  a vailable t e c h n o l o g y .

Ph armacokinetics Tho discipline that treats 
the rates of absorption, distribution, metabolism 

and exc re ti on  of drugs.



Pr e s e n t  compendial s t a n da rd s The of ficial 
s tandards for drugs, excipients, an d drug 
products listed in the l at e s t  r ev ision of the 
U n i t e d  States P h a r m a c o p e i a  (USP) and the 
Na ti o n a l  Formu la ry  (NF).

R ad io ac ti ve l abe li ng  The  intro du ct ion  of a 
radioac ti ve  a t o m  into a m o l e c u l e  to allow 
det ec ti on of the m o l e c u l e  by m e a s u r e m e n t  of its 
radioactivity.

Th e r a p e u t i c  index The ratio of the toxic dose 
to the m in i m a l l y  ef f e c t i v e  dose of a drug.

T h e r a p e u t i c  e quivalents C hemical equivalents 
which, w h e n  adm in i s t e r e d  to the same individuals 
in the same dosage regimen, wil l provide 
e s s e n ti al ly  the same e f f i c a c y  and/or toxicity.

T o l e r a nce The state in w h i c h  the q ua nt it y of 
drug inq uired to p r od uc e a s pecific bi ological 
effe ct  in a p a r t i c u l a r  i nd ivi du al  has increased.

O



o f  the F o o d  and D’-ug A d m i n i s t r a t i o n  h a s  ' .L o n g e d  "the claim t h a t  

y o u  always have to buy a b r a n d - n a m e d  pr •: n o r d e r  to be sure

• ^
t h a t  a drug is good. Poor m a n u f a c t u r e  and control v/ill p r odu ce \}’l

t
a b a d  b r a n d - n a m e d  d rug just as surely as it wi ll p r o du ce a be ' g g

1 2 . . .  . . .  . .  H
!&?g e n e r i c - n a m e d  drug." A c l a i m  that a h i e ? c r price brand- name

d r u g  insures h i g h e r  q u a l i t y  w o u l d  be hard to sup port in light of u-%-
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the fact that of the 633 drug recalls in 1972 , 291 w e r e  bran d- $■£
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na m e  products. F a c e d  w i t h  these facts and p e rh aps c o u p l e d  w i t h  

-—  ----------
the sad and horrible  e x p e r i e n c e  w h i c h  Abbott L a b o r a t o r i e s  h a d
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w i t h  its i ntraveno us solut ions in the early 1970's, the d r u g

p.-y
m a n u f a c t u r e r s  have q u i e t l y  d i m i n i s h e d  their reliance on the .7$

"quality" a rgument in s u p por t of the a n t i s u b s t i t u t i o n  laws. %

The p h a r m a c e u t i c a l  manufacturers' lobby, however, still 

t e n a c i o u s l y  clings to the b e l i e f  that a total p r o h i b i t i o n  on all

•t
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su b s t i t u t i o n  is j u s t i f i e d  b e c a u s e  a few drugs w h i c h  are i d e n tica l

w
in c hemical make-up, strength, q u a n t i t y  a n d  dosage m i g h t  p r o d u c e  $!

d i f f e r e n t  t h e r a p e u t i c  responses. This is the s o - c a l l e d  "inefjuivr.len c y " ■*/:

Iargument, and to u n d e r s t a n d  it, it is n e c e s s a r y  to define some

ty
terms. Drugs are c h e m i c a l  e q u i v a l e n t s  when they c o n t a i n  "essen t i a l l y  #

i d e n t i c a l  amounts o f  the i d e n t ical active i ngredients in i d e n t i c a l

•' . i -
d o s a g e  forms" and m e e t  all o f f i c i a l  standards. Biological  H-t / u > .  \«0r

e q u i v a l e n t  drugs are those drugs w h i c h  are c h e m i c a l l y  e q u i v a l e n t  g,j
v

I
12 $  

"Competitive P robl e m s  in the Drug Industry," 49. £

£

1 3  g
Simmons, s u p r a . f

• S
1 4  I

According to the Public Health Service, intravenous £
s o l u tions  which  had been b o t t l e d  by Abbott were c o n t a m i n a t e d  a n d  
h a d  resulted  in some deaths. Additiona lly, some b o ttles h a d  b e e n  
m i s l a b e l e d  and A bbott was r e q uired to tel egraph w a r n i n g s  to a

h o s p i t a l s  and physicians. (Silverman and Lee, Pills, Profits and 
P o l i t i c s , 141-42 (1974).) Recently, the A m e r i c a n  Hospital ?
S u p p l y  Corp. was forced to recall 10 million units of i ntravenous £
s o l u tions and to h a l t  p r o d u c t i o n  at cne of its pl ants because of 
p r o b l e m s  w i t h  contamination. Wall Street J o u r n a l , p. 3, Feb. 14 , 1975.
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a n d  w h i c h  "when a d m i n i s t e r e d  in the sane amounts, w i l l  provide

e s s e n t i a l l y  the same t h e r a p e u t i c  effect, as measure d by the
15

control o f  a s y m p t o m  or a disease." (Drugs which are clini c a l l y

e q u i v a l e n t  are also r e f e r r e d  to as being t h e r a p e u t i c a l l y  equivalent.)

This " inequivalen cy" a r g ument is p r e m i s e d  more on fear than 

f a c t  and needs to be p l a c e d  in perspective. After 73 days of 

h earings, a Unite d St ates Senate committee concluded  that "the

e x a m p l e s  of c l i n i c a l l y  signif i c a n t  th erapeutic inequi v a l e n c y

[among c h e m i c a l l y  e q u i v a l e n t  drugs] are very few in numbe r and
—  16

t h a t  they are, by far, the e x c e p t i o n s , rather than the rule"

(emphasis in o r i g i n a l ) . A  f o rmer c o mmiss ioner of the Food and 

D r u g  A d m i n i s t r a t i o n  has stated that "only in a limited number o f

d r u g  c a t e g o r i e s  w i l l  two p r o d ucts u i t h  the same active ingredients
T7~

n o t  p r o d u c e  clinic a l l y  e q u i v a l e n t  results."

Finally, H E W 1s Task. Force on Prescripti on Drugs studied the 

i n e q u i v a l e n c y  issue for 20 months, during whi ch time it "sought 

o u t  every b i t  of p e r t i n e n t  evidence, p u b l ished and unpublished, 

[and] r e c e i v e d  the a dv ice and counsel  of more than a hundred" 

e xperts, b o t h  A m e r i c a n  and foreign." Additionally, studies w e r e

c o n d u c t e d  t h r o u g h o u t  the U n i t e d States and in eleven foreign 

co u n t r i e s . The T a s k  Force c o n c l u d e d  that "except in rare

i n s t a n c e s [,] drugs w h i c h  are c he mically equivalent, and which m e e t

a l l  o f f i c i a l  standards, can be e x p e c t e d  to produce e s s e n t i a l l y
19

t he same biological, o r  clinical  effects." It then e m p h a s i z e d

15
T h e s e  are the d e f i n i t i o n s  adopted by the HEW Task Force 

o n  P r e s c r i p t i o n  Drugs.

16
" Competitive Pr oblems in the Drug Industry," 51.

17
I d . , at 50.

18
Pills, P r ofits  and Politics, p. 154.

19
"Compet itive P r o blems in the Drug Industry," 50.



t h a t  "the lack of clinical equi va l e n c y  a y < chemical e q u i v a l e n t s

m e e t i n g  all o f f i c i a l  standards has been yc-- -• v e x a g g e r a t e d  as a
20

m a j o r  h a z a r d  to the p u b l i c  health."

One w o u l d  be reasonable in assuming that the u n e q u i v o c a l

n a t u r e  of the Task Force c onclus ions would have s i l e n c e d  the

o p p o n e n t s  of g e neri c s u b s t i t u t i o n — but, in light of the financial
21

stakes, it has not and will not. The Vice P r e s i d e n t  and G e neral

C o u n s e l  of the P h a r m a c e u t i c a l  Manufa c t u r e r s  A s s o c i a t i o n  r e c ent ly

t e s t i f i e d  b e f o r e  the Calif ornia A ttorney General's C o m m i t t e e  in

o p p o s i t i o n  to the repeal of Cali fornia's a n t i s u b s t i t u t i o n  laws.

Th e  p r i m a r y  basis for his argument? I n e q u i v a l e n c y — o r  in his

w o r d s ,  the i n a b ility "to assure uniform p erf ormance am ong d r u g
22

p r o d u c t s  made  by m o r e  than one manufact urer." His t e s t i m o n y  is

n o t a b l e  for its omissions. He conveniently o m i t t e d  any d i s c u s s i o n

a b o u t  those drug pr odu c t s  m a n u f a c t u r e d  by one company but d i s t r i b u t e d

by several. Additi onally, his testimony was c o n s p i c u o u s l y  l a c k i n g

in any s p e c i f i c  e x a mp les of chemica lly e q u i v a l e n t  drugs w h i c h
23

m i g h t  cause, h a rm ful therapeut ic results if substituted.

Finally, he sought to bol ster the industry's position by e x t r a c t i n g

20
"Task Force on Presc r i p t i o n  Drugs," 27.

21
An a r ticle  in the N o v e m b e r  8, 1974 issue of M e d i c a l  W o r l d  

N e w s , "The Battle O v e r  Bioequivalence," d i s c u s s e d  the b i o i n e q u i v a l e n c y  
of c h e m i c a l l y  e q u i v a l e n t  drugs without even m e n t i o n i n g  the T a s k  
F o r c e  study, let alone its conclusions. Medical W o r l d  News 
r e c e i v e d  $8 millio n in advertising revenues in 1970, and is o f t e n  
re f e r r e d  to in the trade as a "throwaway journal," m a n y  of w h i c h  
w o u l d  have to go out of business if drug m a n u f a c t u r e r s  ceased 
t h e i r  p r o m o t i o n a l  efforts. (Pills, Profits and P o l i t i c s , 52, 56)

22
S t a t e m e n t  of Bruce J. Brennan, before the C a l i f o r n i a  

A t t o r n e y  G e n e r a l ' s  Inflation Committee, Jan. 9, 1975, p. 5.

2 3
One of the rare excepti ons he might have m e n t i o n e d  w o u l d  

h a v e  been digoxin, but the experie nce w i t h  that h i g h l y  potent 
d r u g  used for treating heart disease patients d e m o n s t r a t e d  the 
lack of therapeuti.c e q u i v a l e n c y  even when the drug w a s  m a n u f a c t u r e d

an ’] ma r k e t e d  by the same firm.
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\9 "An Act relating to occupational safety and health; and providing for an 
effective date."

C O M M  I T T E E  R E P O R T

H O U S E

H r .  S p e a k e r :  Da t e  (Y.O'j I  - \  / ' /  /  jo

The  C o mm i t t e e  on has  had

u n d e r  c o n s i d e r a t i o n .  A M a j o r  i t. y o f  t h e  members  o f  t h e  C o mmi t t e e

( ) r ecommends  i t  DO PASS

( ) r ecommends  i t  DO NOT PASS

( ) recomme ;  i t  DO PASS WITH ATTACHED AMENDMENT(S)

/  . m/2 >
recommends  i t  BE REPLACED WITH CS FOR   AND THAT

CS F O R _____________________________ DO PASS

( ) " a n d "  r ecommends  i t  BE RE FE RRE D TO THE _____________________________________

COMMITTEE

( ) r e p o r t s  i t  b a c k  WITHOUT RECOMMENDATION 

( ) " o t h e r "

Members  s i g n i n g  t h e  M a j o r  i t y  r e p o r t :
’r“ y  'j j TVv

 'J'/\!v- ' c j a  S . __________________________________________

V
/ <

/

Members  NOT c o n c u r r i n g  i n t h e  M a j o r i t y  r e p o r t :
y  **

 r e c o m m e n d s  : . A *  —

r

/  /

r e c o mme n d s :

recommend s : 

r ecommend s : 

recommend s :



O f f e r e d  i n t h e  HOUSE: By:

To: _________________ HOUSE BILL Mo. 588

SENATE BILL Mo. _____________

2 3 -Pa g e :  i _____________ L i n e : ______

INSERT. & £ l n i n g _ i n _ s a f e t y  p r i n c i p l e s *  codes a n i .  

-SLSDda^S_jaa^Ljie_subs±JJiul.ed^or^such _\iork e x perie nce 
up to a m a x i m u m  of  ̂ three years. ^_
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Introduced: 1/ 16/76
Referred: Labor & Management 
and Judiciary

BY THE RULES COMMITTEE BY 
IN TEE HOUSE R E Q U E S T  OP THE GOVERNOR

HOUSE BILL NO. 588

IN THE LEGISLATURE OF THE STATE OF ALASKA

NINTH LEGISLATURE - SECOND SESSION

A BILL

For an Act entitled: "An Act relating to occupational safety and health;

and providing for an effective date."

BE IT ENACTED BY T HE LEGISLATURE OF THE STATE OF ALASKA:

* S e c tion 1. AS 18.60.020(b) is amended to read:

(b) Whe n  the commissioner promulgates any regulation or standard,

[MAKES ANY RULE OR ORDER,] or grants any variance [EXEMPTION OR E X­

TENSION OF TIME] under this chapter, he shall include a statement of 

the reasons for the action, forward a copy to the OS11A Review Board 

and cause a copy to be published in newspapers in the state so as to 

receive statewide coverage.

* Sec. 2. AS 18.60.055 13 amended to read:

Sec. 18.60.055. DIVISION OF OCCUPA T I O N A L  SAFETY AND HEALTH.

T here is established In the department a division of occupational 

safety und health to be administered by a director responsible to the 

commissioner. Minimum qualifications shall be established for employeer 

of the department acting as safety Inspectors. These qualifications 

shall Include, as a minimum requirement, at least five years general 

^  wo r k  experience in Industry [THE FIELD THEY ARE ASSIGNED TO INSPECT].

* Sec. 3. AS 18.60.075(a) is amended to read:

(a) An employer shall do everything necessary to protect the

life, health and safety of employees including, but not limited to:

(1 ) complying with all o c c upational safety and health 

standards and regulations promulgated by the department;

(2 ) furnishing and p rescribing the use of suitable protective

-1- HB 588


