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Counseling Your Medical Client;
Law—Business—Strateqy

By PHILIP SPERBER

Mr. Sperber Is a Manager of the Legal Department of Cavitron Corp.

The New Medical Device

OUNSELING A MEDICAL DEVICE COMPANY has become
Ca mind-boggling task over the past few years. The three major areas

of concern have been the Bureau of Medical Devices & Diagnostic
Products, the Bureau of Radiological Health and product liability.
All three areas have undergone a rapidly chan%mg transition. The
Bureaus are in the middle of cIaSS|f}/|ng products, promulgatmg
standards and setting up procedures for premarket clearance an
well-controlled investigations. In the product liability area, standards
of conduct and care have become more strict.

Counsel can be most effective by taking a comprehensive step-
by-steﬁ approach to advising his client or company on how to cope
with the new laws, regulations and norms of conduct. This involves
taking the company through all the considerations, decisions and
actions that must be made from the point at which a new product
idea is thought of—right through experimentation, testing, develop-
ment, investigation, manufacturing and full scale market introduction.

Let us begin with a situation where a company has a new idea
for a medical device that has commercial potential. The first thing the
company needs to know is the exBen.se of government compliance
and the risk of not being able to obtain approval to market the de-
vice within a reasonable period of time.
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If the proposed device is not within a type of device that has
been classified in Class | (General Controls{ or Class Il (Perfor-
mance Standards), the device will fall under Class 11 (Premarket
Approval) pursuant Section 513(f) (1) unless it is substantially equiva-
lent to a device that was on the market prior to May 28, 1976, the
enactment date of the Medical Device Amendments. However, if suf-
ficient information exists to establish controls or a performance stan-
dard to provide assurance of safety and effectiveness, the Secretary
can be petitioned to remove the device from Class Il pursuant Sec-
tion 513(f)(2).

If insufficient information exists for establishing a performance
standard to assure safety and effectiveness and if the device is to
be used for supporting human life or preventing major impairment
of human health or if I: presents a potential unreasonable risk of ill-
ness or injury, then premarket approval will be necessary before the
device can be marketed. In this situation, the company can expect
market introduction of the Froduct to be delayed beyond the normal
timetable for product development in order to comply with formal
testing protocols and premarket application submission requirements.

If the proposed device is substantially e%uivalent to a device
that was on the market prior to May 28, 1976, the company can
market the product before obtaining premarket approval. However,
pursuant Section 501(f)(2)(B), premarket approval must be obtained
within 90 days after the Secretary promulgates a premarket approval
requlation for the device pursuant Section 515(b), but in no event
earlier than 30 calendar months from the date that the device was
classified into Class I11 pursuant Section 513(d).

The Medical Device Exploratory Phase

If the product idea gets the green light, the next stage is ex-
Bloratory research and experimentation to determine feasibility. A
readboard is assembled and tested. At this preprototype stage, com-
pany personnel should take into consideration voluntary standards,
%ove(nment standards and product liability factors. The days of de-
ugging a product after Froblems develop in the field are beco.mlr]F. a
thing of the past. Recalls, corrective actions and product liabifity
law suits make it essential that the safest and most effective design
be selected as early in the product development process as possible.

Guidelines and standards established by organizations such as
the American National Standards Institute, the American Society for
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Testing and Materials, the American Standards Association, the As-
sociation for the Advancement of Medical Instrumentation, the Emer-
gency Care Research Institute, the Institute of Electrical and Elec-
tronic Engineers, the International Electro-technical Commission, the
International Standardization Organization, the National Electrical
Manufacturers Association and the National Fire Protection Associa-
tion carry much weight with juries as evidence of a level of care to
be exercised by manufacturers. In addition to considering the ac-
cepted Fractlces of industry, company technical personnel should ex-
plore all reasonable design alternatives and investigate the dangers
Involved with performance goals and the intended purpose of the de-
vice prior to detailed design work and prototype construction. It is
also Important to determine how a selected product design could be
subject to misuse or abuse havm(? nothing whatsoever to do with
the intended function of the product. These product liability con-
siderations should not be put off in the product development process
to a point in time where, for budgetary and political reasons, person-
nel may be locked into the particular design selected.

If there are performance standards api)_licable to the medical device
pursuant Section 514 or if there are applicable performance standards
pursuant Part 1010 of the Radiation Control for Health and Safety Act
requlations, these should be studied carefully before seIecth a de-
sign for the prototype phase of product development. Not only must
these standards be complied with prior to market introduction, but
th.eK also serve as prima facie proof of negligence if not complied
with because they are circumstantial evidence of a standard of care
established by our society.

The Nonclinical Device Study

Prqtot?/pe design and construction, bench testing, field testing
and anima |nves_t|?at|ons should be carried out in the most reason-
able manner feasible for a device that does not need premarket clear-
ance and which is not subject to promulgated standards. When there
are applicable standards under the Medical Device Amendments or
the Radiation Control Act, care must be taken to comply with test
procedures outlined in such standards.

In the situation where the device is expected to be classified in
Class 111 oris in Class 11 and is expected to stay there, the manner
in which the company conducts its nonclinical investigations to de-
termine safety and effectiveness takes on great importance in the
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compang’s ability to obtain prompt premarket approval. On November
19, 1976, the FDA published proposed requlations for good laboratory
practice (GLP) when making nonclinical laboratory studies that form
art of the data to be submitted in the premarket approval application.
onclinical laboratory studies must be done pursuant to an approved
protocol under the supervision of a study director with adequate
professional or scientific credentials. Strict adherence to personnel
qualifications, GLPs, accurate recording of verified data, quality assurance
personnel responsible for the integrity of the data obtained and adherence
to protocols, written operating procedures setting forth in detail the
methods, materials and schedules to he used in testing, the maintenance
and calibration of testing equipment, retention of records, eqrmpment and
?ﬁecamtens, and the recording of statistical methods employed for analyzing
e data.

Before the company commences with the nonclinical prototype
testing phase, it should decide whether to file an application for ap-
proval of a product development protocol Eursuant Section 515(9. The
product development protocol route enables the company to develop
the medical device simultaneously with the data necessary to demon-
strate safety and effectiveness, in accordance with the requirements
and obAectlves of the protocol. After the protocol has been carried
out and the objectives are met, a notice of completion of the approved
protocol is submitted to the Secretary. If the Secretary declares the
protocol completed, such an order is equivalent to approval of an
application for premarket approval for the device, and the company
now has clearance to go ahead with market introduction.

If it is up in the air as to whether premarket approval will be
needed for the device, the company may not want to bother with
the onerous requirements of the product development protocol red
tape. Also, if the company is in a rush to get the device out onto the
market, in a situation where premarket approval is not needed for
the 30-month period of Section 513(d). the company may not want to
wait the 120 days for approval or denial of its proposed product de-
velopment protocol.

The Clinical Device Investigation

After completion of testing, analysis and final prototype redesign,
the company is ready to commence drafting design specifications,
ordering materials, writing the bills of material and preproduction
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prototype construction for brief lab and environmental tests and
extensive clinical investigation if premarket approval is required
for the device. The integrity, quality control, record keeping and
protocol details of the human ftrials must be even more rigorous
and exhaustive than the nonclinical laboratory studies.

_If the device does not have the benefit of the 30-month grace
period for being classified into Class 11l pursuant Section 513(d),
then an application must be submitted for an exemption for investi-
gational use pursuant Section 520(g) in order to start testing the de-
vice on human sub‘beqts. The proposed investigational device exemp-
tion regulations k)u lished by the FDA on August 20, 1976 indicate
the voluminous things that have to be done by the sponsor of a clini-
cal investigation which completely foreshadow in time and expense
the requirements of the proposed nonclinical laboratory study regulations.

Medical Device Production

Upon completion of in vitro and any necessary in vivo testing and
investigations, the final design of the medical device should be re-
viewed one last time for compliance with performance standards
promulgated by the pertinent FDA bureaus and for product liability
proofing prior to production release for a pilot run. Also, if the medi-
cal device needs premarket approval prior to sale, a notice of comple-
tion of the product development protocol or an application for pre-
market approval should have been submitted with sufficient lead time
because the Secretary has four months within which to approve or
reject product development protocol completion and six months within
which to reject or approve the application for premarket approval

There are a number of ways to “liability proof” a new medical
device. When the final design and method of manufacture has been
decided on, a brainstorming session should take place to foresee what
the ultimate user might do to the device without the benefit of any
instructions on use and intended purpose. This exercise will bring
out hidden defects, hazards and other problems associated with equip-
ment usage by careless personnel. This session will also bring out
the need for various labeling contraindications and warnings.

The company’s quality control people should conduct and dis-
cuss with the designers, the manufacturing manager and project
engineer a systems safety analysis and fault-free and failure mode
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and effect analysis under the assumption that a newly designed and
manufactured product will malfunction.l Each step of the manufac-
turing process should be analyzed and discussed to determine where
human error or carelessness and assembly or machine fault may re-
sult in finished devices not meeting design and performance specifi-
cations. Critical components should be selected for 100% zero defect
testing at various points during the production process. Inspection
procedures should be established for vendor components, part tolerances
and operating parameters that affect product safety and effectiveness.
Vendors should be asked to sign agreements whereby they promise to
maintain records related to critical materials, parameters and components
and promise to notify the company whenever modifications are made.

Finally, good manufacturing practices (GMPs) promulgated by the
FDA should be strictly adhered to. Proposed GMP regulations were
published August 5, 1975 for inclusion in Subchapter H of Title 21
of the CFR and should be paid attention to as an indication of final
GMPs to come. In light of these regulations, it would probably be a
good idea for the company to make the quality control staff independent
of production and reporting directly to the president or general manager.
In-process, incoming and rejected or obsolete components and labeling
should be separately handled and stored; quality control instrumentation
should be calibrated per National Bureau of Standards prime standards
and should be periodically inspected and maintained at least twice a
year pursuant written procedures with records of each calibration
being maintained; critical components should be identified with a control
number with a record maintained of inspections performed; production
records should be kept for critical operations identifying the operator,
date and checking performed; changes in material, components purchased
or any aspect of the design should be permltted only after a formal
approval procedure has been completed ; there should be a written master
product record of all specifications and procedures for product de-
sign, quality control and labeling; at least one unit of each product
model and prototype should be retained together with all associated
documentation as part of the company’s product history record and
adequate distribution records should be provided for where feasible

to facilitate corrective action or a recall.

1Chestn ord _Motor Co., 445
e G o or Y
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Marketing the Medical Device

Regardless of whether premarket approval is required, no medi-
cal device can be marketed prior to 90 days notice to the FDA pur-
suant Section 510(k) if it is being introduced into commerce for the
first time or if it is not substantially equivalent to a device in com-
mercial distribution prior to May 28, 1976 or a device introduced
after May 28, 1976 that has been put into Class | or II. As of December
about 1000 510(K)s had been received by the FDA from manufacturers,
and only six or seven had heen classified by the FDA as devices
requiring premarket approval pursuant Section 513(f)(1).

Before a new electronic medical device or model can be marketed
on time, an initial or model change report must be submitted to the
Bureau of Radiological Health pursuant Sections 1002.10 and 1002.12
of the Radiation Control Act Rp%ulatlor]s. Furthermore, electronic medical
devices that must comply with applicable standards promulgated by
the Bureau of Radiological Health must have a certification of compliance
permanently affixed to the device prior to distribution or delivery.

Prior to shiﬁpin a medical device for sale in another countrg,
that country’s health agency must approve _|mﬁortatlon and the
Secretary must be notified of such approval if the medical device
does not comply with that country’s faws or does not com};ly_wnh
the requirements of the Medical Device Amendments of 1976 if the
groduct were to be marketed in the United States, pursuant Section
01(d). Thus, a medical device will be deemed adulterated or mis-
branded by the FDA if it is being sold in Canada without the proper
Iabelln% pursuant Part | of the Canadian Medical Devices Re?ula-
tions, if the device was not tested in Canada pursuant Section 13 of
said Regulations, if distribution records of the device in Canada have
not been maintained pursuant Section 21 of said Reﬁulat[ons, or if
the detail notification statement is not submitted to the Director (of
the Health Protection Branch of the Department of National Health
and Welfare) within ten days of the date of first sale of the device
in Canada pursuant Section 23 of said Regulations.

There are a number of continuing obligations to be complied
with once a medical device is marketed by a company. Between
November 15 and December 31 of each year, each medical device
company must register every establishment it owns or operates
engaged in the manufacture, preparation, propagation, compounding or
processing of medical devices pursuant Section 510 of the Medical
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Device Amendments and Subpart B of Part 807 of the Regiulations
pursuant thereto. Pursuant Section 510(j)(2) of the Medical Device
Amendments, each medical device company must report to the
Secretary during the months of June and December a list of devices
newly introduced into commerce. Pursuant Section 100211 of the
Radiation Control Act Regulations, medical device companies must
submit an annual reFort between June 30 and September 1 of each
year summarizing all quality control procedures, testing, complaints,
tracing and other records for certain electronic products. If the
company is exporting medical devices, annual notification must be given
to the Secretary identifying the devices to be introduced over the
next twelve (12) months and the countries to which they are to be
exported pursuant Section 801 of the Medical Device Amendments.

Noncompliance of Medical Devices

Manufacturers cf electronic medical devices must report acci-
dental radiation occurrences, which are injurious or potentially in-
jurious exposures, to the Director of the Bureau of Radiological
Health immediately, pursuant Section 1002.20 of the Radiation Con-
trol Act Regulations. Any electronic medical device that has a defect
or fails to comply with a federal performance standard must be
brought to the Secretary’s attention together with a statement of
the measures to be taken to take corrective action in the form of
repair, replacement or refund, pursuant Parts 1003 and 1004 of the
Radiation Control Act Regulations. Defect or noncompliance notifi-
cation must also be made to dealers or distributors and traceable
purchasers pursuant Section 1003.10. Finally, medical device com-
panies should be aware of the fact that in addition to a mandatory
recall for devices not meeting promulgated standards or improper
or no certification, companies are sublject to a penalty of up to $300,-
000 pursuant Section 360C(a), (b)((I) of the Radiation and Control
for Health and Safety Act.

The FDA on June 30, 1976 published proposed regulations on
recall policy and procedures for medical devices that do not emit
electronic product radiation. Once the final regulation is promulgated,
medical device firms that voluntarily take corrective action or re-
move products from the market must notify the appropriate FDA
district office with detailed information on the defect, hazard, products
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produced and distributed and the recall strategy relatln? to the
depth of recall, public warnings and effectiveness checks. [t cannot
be stressed too strongly that a product recall contingency plan should
be established and carefully implemented whenever necessary. If
notification is madeqfuate with respect to contents or spread or depth
of parties being notified, the medical device company can expect the
FDA to insist on a second notification program and further efforts
until the FDA makes a final decision on termination of the recall
action.2 One of the most sensitive areas where a company has failed
to use good judgment is depth of recall. A broadcast ma|I|n1g to hos-
pitals with respect to a defective product may not be sufficient if
there is a likelihood that these institutions may not disseminate
the information properly to surgeons and physicians using the equip-
ment—likewise, with respect to a mailing to distributors or retailers.

The medical device company should also establish in advance an
understanding with its vendors and distributors regarding the roles
that each will play in a product recall, as well as who pays or shares
in the expenses involved. Such agreement in advance will also assure
that the distributor and retailers are meeting their obligations to
keep adequate records for tracing the flow of products through the
distribution channel to the ultimate users. Who bears the cost of the
recall is of grave concern because a single MD notification can run
up to $300,000.3

To avoid criminal prosecution, the chief executive officer of a
medical device company must take measures ahead of time that are
adequate to assure no violation occurs and must take measures to
immediately remedy a violation when found.4 The FDA brought 45
criminal proceedings against individual executives and firms in fiscal
year 19755 In the same period of time, the FDA recalled 266 devices,
seized 36, obtained court injunctions with respect to three and sent
about 1800 regulatory letters for less serious device violations.8
2In th uméner jof 1976 the FDA 4 . United States v. Park Supreme Court

rﬂw 0 decision,

regueste rdis C end an
ad |t| etter 10 sers WIt respect éF A Annual Reqort for 1?75

f0 1t Ka a acemae
3Cost gﬁlmatmn m Je b J|m Hulse,  Ho ma FDA Toel Enny eport for_1975,

Becton-D |c so urln a un er te F0Q rnore entogi[neg“s
%r%' |scu55|on at % eptemper, |ew rom 883@ 8
6 annual meetmg the " American ruP Law Institut Wor |%ss|8n
Surgical Trade AsSociation. R/? Eh %cer&eé]t ashington,
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It is clear that the breadtli and complexity of complying with
all the laws and requlations applicable to medical devices require the
coordinated efforts of many individuals in any one company. The
chief executive would be well advised to designate a key executive
as the company compliance officer and liaison” with the FDA. The
chief executive should also make it mandator%that he be notified
immediately of any suspected violations, complaints or injuries. Dif-
ferent people with pertinent specialized experience should be made
responsible for the different areas of concern, such as standards develop-
ment, device classification, GMPs, performance standards compliance,
performance standards certification, nonclinical laboratory testing, clinical
Investigations, FDA application submissions for devices in the premarket
approval class, Section 510(k) submissions prior to nvwket introduction,
eqmprtnent labeling, inspections, product recalls and initial and annual
reports.

Medical Device Inspections

FDA inspectors and investigators showed up unannounced at
1621 device factories, warehouses and plants and took 688 devices
for analysis and related documentation in fiscal year 1975.7 These in-
spections lasted anywhere from a matter of hours to a duration of weeks.

A typical inspection involves following the raw materials from
receiving right through production to warehousing. Typical ques-
tions that the investigator will ask are: who has responsibility for
FDA compliance by a particular device being inspected? where are
the complaint files kept? is there a formal routine complaint handling
procedure? is quality control organizationally independent of pro-
duction and what official does each unit report to? are there written
equipment maintenance and calibration procedures? are there written
records for each, batch, device or series produced? are reserve samples
of finished devices retained and for what period of time? and are
returned goods segregated, retested and redistributed or destroyed?

It is important that the company employee escorting the FDA
inspector be knowledgeahle in the overall operations and have access
to vendor, production, quality control and product history informa-
tion. The escort should also know the FDA's and company’s rights
with respect to disclosure of information. For instance, although the
inspector can demand all documentation required under Section 519

7The FDA Annual Report for 1975.
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and 520(g) of the Medical Device Amendments, the FDA has no
authority to see the financial, sales, pricing, personnel and research
data other than shipping information, personnel guall_ﬁgatlons and
information r_elatmog to nonclinical laboratory and clinical testing
pursuant Section 704(a). It is @ good idea to have top management
represented when the inspector’s report is completed and discussed.
Not only will this clear up misunderstandings, but it will also facilitate
immediate compliance by a company which subse(iuently receives a warning
letter describing violating conditions or a regulatory letter, which must
be responded to within ten days.

The Medical Device Overview

The increased exFense of complying with ever increasing FDA re?ula-
tions, of not being able to introduce new products on schedule or at all, of
having to cope with recalls, of having to cope with more frequent product
liability suits, or having to pay tremendously higher insurance premiums
(if insurance can be obtained at all in the medical device area), and of
persuading reluctant vendors of components and materials to supply the
medical device company’s needs, is surely putting a severe strain on two
thirds of the 7.5 billion dollar medical device industry composed of small
companies with annual sales less than ten million dollars.8 Many of these
small firms will need to strategically plan their future as to whether to
continue in the medical device business, divest product lines representing
the greatest risk (for instance, those for which premarket clearance is
needed), or sell out to a larger company because of insufficient working
capital to cope with the new regulatory and consumer activist environment,

The situation is quite different for larger device companies where the
ratio of the cost of compliance to annual sales is quite small compared to
what the ratio would be for a small instrumentation firm, whose profits
after taxes might very well be less than the actual cost of compliance. The
large device company not only has the financial, legal, regulatory and
quality control resources to handle the additional burden of compliance,
but can also integrate vertically to assure sources of supply for critical
components. Also, larger device companies will no longer find competition
from smaller firms as competitive because these small firms will no

e e AL R e

E
Force, on Product Lia ﬁlty premiums between 1974 and 1976,
out the medical device Industry” as
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longer be introducing innovative products protected by patent rights as
frequently as in the past. In the absence of this competition, larger firms
should be able to capture larger market shares, raise prices in response to
the added cost of government compliance, and extend the life cycle of
existing products in the absence of pressure from smaller firms coming
out with improvements and new generation devices.

The larger companies will want to reexamine their acquisition pro-
grams this year for a number of reasons. The small firms will be more
amenable to selling out or merging than in the past. With an increased
supply of acquisition candidates, the price tag for smaller firms should
fall to more modest levels in comparison with past years. Third, the
acquisition of new businesses and product lines in existence prior to May
28. 1976 is an attractive alternative to the expensive, slow and risky
route of product development protocol and premarket approval ventures
stemming from internal development of new products. [The End]

DEXTROPROPOXYPHENE LISTED AS SCHEDULE IV
CONTROLLED SUBSTANCE

The drug d_e>_<trop_ropoxY_phéne has been added to the Drug En-
forcement Administration’s list of Schedule IV controlled substances,
effective March 14, 1977. The DEA has provided that all drug regis-
trants have until August 14, 1977 to comply with the security, labeling,
and packaging provisions of the order.

The main objfectwn expressed to the proposed listing concerned
the time allotted for the installation of new, or expansion of existing,
security measures for the drug. Other comments opposed the listing on
the ground that there is insufficient evidence to justify control. The
principal manufacturer of the drug, Eli Lilly and Company, expressed
no opposition to placing the drug in Schedule V.

In the event that compliance with any of the requirements imposes
special hardship, the DEA said it will consider justifiable requests for
a time extension.

CCH Food Drug Cosmetic Law Reporter, jf41,841 and 80,864
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Requlating
Pharmaceutical Innovation:
An Economist's View

By J. E S. PARKER, Ph.D.

Dr. Parker Is Senior Lecturer at Otago University, Economics
Department, Dunedin, New Zealand.

OVERNMENTS FACE A DILEMMA in requlating pharmaceu-
G tical innovation. In their anxiety to protect the general public

from the effects of bad drugs, they may have a detrimental effect on

the flow of innovations. Resolution of this dilemma calls for a_ni_cetr
of judgment and a degree of sophistication that would seem difficult
to attain. Certainly this is the conclusion to be drawn from the American
experience during the last fourteen years. Since the passing of the
Kefauver-Harris Amendments to the Food, Drug, and Cosmetic Act in
1962, the regulatory climate in America has been tight. The conse-
quences of unsympathetic attitudes have been considerable and this
article will outline them. Comparisons will be drawn with the United
Kingdom (U. K.). The purpose is constructive. Innovation in pharma-
ceuticals is complex. A review of the effects of a tight requlatory
climate will help clarify the nature of the underlyln% mechanisms and
?_rQVIde a number of important lessons which may be relevant to of-
icial policy in the future.

An economist, when asked to predict the effects of a regulatory
agenc.%/ whose purpose is to monitor pharmaceutical innovation, would
compile a mental check list. Included in this would be a knowledge
of the following: the folklore and political environment of the agency’s
operations, the terms of reference, the type and character of the adminis-
trative structure, means of access to scientific knowledge, methods of com-
munication with applicants, working protocols and rules of evidence,
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the incentive structure, attitudes to risk and the underlying model of in-
novation. Comment on this list will follow under the subheadings below,
and a summary of the effects of regulatory tightness in the U. S. A. post
1962 will also be included.

Folklore and Political Environment

The folklore and political environment underlying the enabling
legislation of a regulatory agency, may provide some useful insights
into operating attitudes. If the laws have been framed in an atmos-
phere of mistrust, the agency’s role may then be interpreted as a brief
to protect the general public and not as a supervisory joint venture
to promote and foster innovation. The atmosphere underlying the 1962
Kefauver-Harris Amendments represented a political groundswell that was
essentially critical and mistrustful of the U. S. pharmaceutical industry.
In such an atmosphere, delays in approving innovations caused by
the regulatory process become a benefit and not a cost in the eyes of
those responsible for operating the agency. It is clear that this mis-
trust continues today. Drugs, the drug industry and the Food and Drug
Administration (FDA) are considered fair game by politicians. The
average number of formal Congressional hearings relating to the FDA
is between 35 and 40 per annum.1 The Congressional criticism in 1974
of the FDA’s final approval of beta blockers for angina underlines the
per5|s ence of this mistrust.2 As one commentator observed, this case

.15 destined to become a classic in the history of polltlcal pharma-
cology, with very wide implications for the legislation and regulation
of drugs.”2 (Stress added). In most other countries, such ill-informed
criticism would never have been voiced. America is thus saddled with
a regulatory system where sound medical judgment may not be the
sole criterion guiding decisions, The FDA is involved in an atmosphere
that requires political as well as medical caution. This is a pressure
that can do little to imorove the quality of operations.

The contrast with the British system in basic attitudes has been
very considerable. In Britain, the emphasis has been on trust and
the requlatory attitude has centered on cooperation. The political

1NFW Dru ﬁ SIgendmgl I%%tf]la jon. 2Wardell, William M. and Has%]em

Legis atIVT on- Louis, RegE ulation, & Dru
){ 976. Amencan Enter- Amerlcan nt%rprlse Instl ute 17
ane Institute. Jibid.,
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environment has also been much more wholesome. The activity of
the regulatory agenc¥ is not considered fair game for parliamentary
comment. As a result, delays in approval have been minimal. Un-
fortunately, there are signs that things are chan%mg for the worse.
With the implementation of the Medicines Act of 1968, the indications
are not encouraging. More will be said on this later.

Terms of Reference

~ The terms of reference of a regulatory agency may have a con-
siderable impact on the process of innovation. For example, the 1962
Amendments laid down a new series of guidelines for the FDA. The
major changes related to the need for manufacturers to prove efficacy
(in"addition to safety) and control was extended over the clinical
stages of |nvest|gat|on._ Prior to the Amendments, approval was not
required to test drugs in humans. After 1962, a sponsor had to comply
with the Investigational New Drug (IND) procedure and receive FDA
approval before a new pharmaceutical could be used in man. Preclinical
data has to be submitted for review and supervision extends through
the clinical stages of drug investigation. Thus, the FDA terms of
referenrc]e cover safety and efficacy and include control over clinical
research,

Unfortunately, safety and efficacy requirements are easy to pre-
scribe by legislation, but extraordinarily difficult to implement. Safety
is a relative and not an absolute concept, and efficacy is often patient,
specific and frequently only assessable after widespread general usage
of a pharmaceutical. ‘Any ‘institution charged with this dual respon-
sibility will have a built-in cautionary bias which is likely to result in
delay. Legislation requiring that efficacy, as well as safety, be deter-
mined prior to marketing, is in effect requiring that user conditions
be simulated by an extensive series of tests. Monitored release and
post-marketing surveillance procedures are shunned as major assess-
ment techniques. Thus, the burden of proof falls on clinical trials.
Because it is seeking a substitute for the final market, the regulatory
agency will press for these to be as large and as long run as possible.
The applicant on whom the cost burden falls, finds itself involved in
a simulation exercise—where the pressure is for absolute proof, and
where the regulatory authority has a bias towards a sample size and
duration period much greater than is practicable. The result of this
conflict is likly to be delay.
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Structure

The type and character of the administrative structure may be
highly relevant to the operations of a regulatory authority. Types of
arrangements vary from an organization which is a fully integrated
department of government, to a quasi-independent body which meets
sporadically and which functions on an ad hoc basis. An authority
that is a “full blown” department of government has many advan-
tages. It will have the full panoply of supportive services, will tend
to have a continuity of experience and operate on well- defined proce-
dural lines. These virtues may not, however, be aﬁproprrate for the
LOb in hand. It is too easy to inleash prejudrce by the use of the word

ureaucracy, but under the circumstances it is perhaps aﬁproprrate

A large, slow- movrnﬁ relatively inflexible organization, which is an
almost inevitable characteristic of a civil service type of structure,
may be highly undesirable for the task in question. Tn the treatment
of submissions, it is plausrble to argue that a faster moving, more
flexible type of organization is required. Frequently, these are the
virtues that are associated with small organizations which have an
administrative structure that confers a degree of independence.

The differences in the U. S. A. and the U. Iv. requlatory authorities
are instructive here The FDA is a full blown department of State
whereas in the U. K., prior o the Medicines Act of 1968, the Com-
mittee on Safety of Drugs (CSD) was a small, quasi- rndependent
flexible organization. With the Act, the operatrng methods of the
CSD have been incorporated into law and its name changed to the
Committee on Safety of Medicine (CSM). Registration procedures
have become mandatory. They are no longer voluntary. These changes
are more than nominal. There is now a much more formal organrzatronal
structure and its character is veering towards that of the FDA. This
IS beginning to show in terms of the numbers employed and in con-
cern at the speed of response to submissions.4 Another indication of

*Concern hecame cute that the late on the contrast between the two
Assocratron ote % rrtrs?t ?tarmaceu rearmes T%r rtact(grs sugoest a.worsen-
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the effects of formalizing the existing system is to be found in the
License of Right Procedure and the restrospective review of existing
products.5 Pharmaceutical manufacturers have been given the right
() aﬁply for a “product license of right” for products already on the
market before September 1, 1971. and approximately 36,000 licenses
have been granted. By this means, existing drugs have been given
the opportunity to become legal within the new system.

Retrospective review is more worrying. Pharmaceuticals that have
been granted a product license of right are to be reviewed for their
efficacy. Apparentlg, past experience In use is no longer adequate. The
judgment of the CSM"s predecessor and the market is not to be trusted.
A panel review procedure is to be used to screen existing products.
Notice that the acceptance criterion requires a demonstration of effi-
ciency. “No hazard” will not be sufficient. Drug companies will be
required to provide data to establish the effectiveness of products
on which the market has already passed judgment. Many thousands
of man hours of research personnel time will be absorbed in providing
review data, whose purpose is merely to formalize information which
is already known to users of the drugs. In effect, therefore, the British
system would appear to be changing in emphasis away from practical
experience in use as the best guide to safety, quality and efficiency.
In this sense, the British regulatory system has hecome less trusting;
a development that does not augur well for future regulatory performance.

Incentive Structure

An important element in the operational character of any organi-
zation is the incentive or reward structure. Regulatory authorities
normally interpret their role as a screen to defend the public from
“bad” drugs. This perception is to some extent determined hy the
way in which sanctions and rewards are levied on them. In such
organizations, there is usually no penalty for delay and no reward
for prompt decisions. Put another way, all the sanctions tend to be
linea up for the occasion when a bad drug is passed. When this happens
there is public arraignment, opprobrium and heads roll. Under such
an incentive structure it is inevitable that there will be a predisposi-&
A e 85 5, 40 Rl
§Q,ua ity Review in"the United” King- %Etlca Industry; Macmillan 1975, p.
om.” Food Drug Cosmetic Law Jour- )
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tion towards caution. The balance of the incentives is negative.0
There is no Positive encouragement to foster prompt decisions. Delay
is therefore favoured. It gives the appearance that certalntﬁ IS being
established. A cgnlc may also say that given a long enough delay, a
submission will be self solving. Experience from less timorous regu-
|atory systems in other countries may clear the way for a safe decision.
The overall effect of such a “consumer protection attitude is that the
patient is protected from drug hazard and not from disease and dis-
comfort.8 This is an indictment of stunning force and one which s
particularly relevant to America. In fact. Commissioner Schmidt of
the FDA has stated that to his knowledge there has not been a single
Congressional Committee to investigate the failure of the FDA ‘to
approve a new drug. Inve_stlglatlons have been entirely on approvals.8
It has probably applied with less force in Britain. The means of access
to scientific knowledge and, at least until recently, a more trusting regula-
tory atmosphere have offered an escape from such a myopic attitude.

Scientific Expertise
~Access to scientific expertise and staffing practice has a very con-
siderable bearing on the character of the operations of a regulatory
agency. Submissions must be approved and, therefore, expert scientific
opinion is recpiired. How this expertise is supplied is important. It
may come from “in house” personnel or may come from outside the
organization. The distinction in the source of advice is highly relevant.
It is tempting for a regulatory authority to employ its own scientists.
There are, however, disadvantages. These relate to the quality of per-
sonnel and their independence of judgment. The nature of the iob
militates somewhat against attracting really top quality men. The
primary role of a scientist employed in such an agency is to appraise
the research work of others, mpIoKment in such a role offers neither
the glamour of independent research, nor the prospects for eminence
that are associated with other avenues of scientific _emplolYment. It is,
therefore, likely that the staff attracted to such a job will be of less
than top quality. This would not matter so much if their task was

. GP%Itzman, S, 0 P?] 218 of Requla- 7. WardFII, William M, anq Lasagna,
tion, Economics ag armaceutical In-  Louis, Regulation & ruq_ Development,
novation; Proceedings 0 ﬁ]e second %gencan Enterprise Institute 1975, p.

semlna{ on the eco OJH.ee(f 8 pgarma-
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less onerous. Unfortunately, the quality requirements are very demanding.
Such men are required to vet pharmaceutical innovations and must
therefore be of a calibre that they themselves are near the frontiers
of current knowledge. When they are not in this class, the result is
antipathy from submitting companies, and delay.9

Allied to the problem of the quality of “in house” personnel, is
that of independence ofH_udgment. Using outside personnel has two
major advantages. The first arises from choosmg consultants who are
acknowledged experts in their field. The second relates to the inde-
pendence of judgment of such experts. An assessment of safety and
efficacy of a new pharmaceutical at the premarket stage is very rarely
a simple matter. As indicated earlier, these concepts are probability
based, and it is in such situations that an outside opinion may be of the
greatest value. The consultant is able to exercise judgment which is
Independent in a number of important ways. As an acknowledged
expert, he may sustain and carry an opinion which is contrary to
“degartmental’_judgm_en.t. As an outsider, he will probably be free
of the unconscious opinion forming process that occurs within any
organization. Furthermore, because his major source of income is not
derived from the requlatory authority, there is less economic pressure
to conform to the prevailing opinion. He is likely to be free from the
negative incentive structure described above, and marl well be less
timorous in his attitude. As a result, the risk/benefit tradeoff in
assessing new pharmaceuticals may be shifted away from the short-
sighted consumer protection viewpoint. A consultant is, therefore,
in"a position of strength which goes beyond his status as an expert.
He may be able to orientate the regulatory decision process towards
patient benefit, and away from drug hazard.

In America, the FDA relies almost entirely on the opinion of its
own “in house” scientific personnel. In Britain, there is a much greater
emphasis on the advice of outside consultants.10 This contrast in
access to scientific opinion at the decision-taking stage, may have
been an important factor explaining faster appraisal times in Britain.
Thus, in a sample of 43 chemical entities introduced into America
between 1965 and 1969, the average lead time of Britain over America
was 21 years.l The independence of judgment and the positive
attitude of outside scientific experts towards pharmaceutical innova-

0See footnote L Richard_ L. Seditorg Regulating New

Dunlop,. Sir Derrick, “The Briéish Drugs. Chicago University “1973,
System of Drug Regulation” in l.andau. ~ 11'See footnote /.
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tion may well have been a major influence predisposing the system
against delay, and in favour of prompt decisions.

Procedures

Contrast in working procedures yield interesting insights into
the nature of the regulation process. In the U. S. A., submissions to
the FDA and subsequent communications are almost always in docu-
mentary form. While not prohibited, person-to-person contact between
the Administration and applicant company is not encouraged. All oral
communications are documented and there is a marked formality
surrounding these exchanges. As a result, this type of mterchanqe
tends to be little used and in practice, contact is almost exclusively
via exchange of documents. In the U. K., means of communication
are less formal. Documentation is readily supJ)Iemented by person-to-
person contact. Company R and D men and members of the C'SM
meet, to iron out problems. Telephone contact is not unusual between
registration managers and CSM staff. In effect, the system lias a
degree of flexibility that can help sidestep the delay which is inevi-
table, when the written word is, in effect, the only medium of com-
munication. Referring back to folklore, a system which has arisen
and evolved in a trusting atmosphere is unlikely to be overconcerned
with devising procedures to protect agiency personnel from “undue
influence.” Where the atmosphere is less Uustmg the situation is
likely to be different. Working protocols will be devised to insulate
the regulatory agency from pressure. Formal methods of communi-
cation will be preferred. An inevitable casualty will be person-to-
person contact. The cost of debarring the most effective means of
communication is likely to be delay.12

Impact on Project Selection

~ Basic attitudes, means of communication and the quality and
mdeBendence of the scientists assessing submissions can have a serious
feedback effect on innovation. Imagine a compang. research manager
at the planning stage appraising projects put to him by his staff. A
major factor in the decision process will be the attitude of the regula-
tory authorities. W nere the scientists employed in the agency are of
ordinary quality, where attitudes are not trusting, where the incen-
tovlvza} 3 11 o%%aﬂhﬁonr%ﬁgf“sve% féwedv& 'R'ﬁaAnuPa%'t%‘rg’r‘és*A's”sé'éfat%“narﬂSﬁves%'ﬁé'r
Panel Drarts Guidelines for Industry—  Sept. 6, 1976.
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tive structure is negative and where communications are restricted to
written submissions, there is likely to be a “small-step” bias. In order
to avoid the frustration and delay that will be a virtual certainty
with @ major innovation, companies are likely to opt for developments
that are more modest. The logic underlying such alpreference_for the
“small-step” is persuasive. A submission which involves a considerable
departure from accepted technology faces a number of difficulties.
The written form of submission isa poor medium of communication
where it is not reinforced by personal contact between the instigators
of the research and the assessors. Large departures from existin
knowledge induce a natural caution in those who have to be persuaded.
Often a new principle is involved and the innovating company may
find itself as @ mentor with a truncated means of educating the regu-
latory agency. Under the circumstances, it is reasonable to assert
that companies will shun developments which are large. In effect,
the psychology of proHect selection will be affected by a basic decision
rule which can be haldly stated as “the bigger the Step forward, the
bigger the delay.”

Those familiar with the processes underlying innovation in all
types of industry will know that progress is usually achieved by a
gradual and painstaking accumulation of minor changes. This process
IS known as “technology building on technologg” and refers to a situ-
ation where innovations arise out of a process of a cumulative synthesis
of past knowledge.18 Particular innovations tend to be modest and
come from and tend to be based on the technology that has preceded
them. This does not imply that the rate of advance will be slow. When
aggre%lated, these minor improvements may well represent a brisk
rate of technological change. For most industries this Frocess of cumu-
lative synthesis is accepted as normal. Pharmaceuticals, however, are
often singled out for different treatment, and the denlgratmgi and highly
emotive term “molecular manipulation” is frequently employed. It is
important to realise that all industries have their version of molecular
manipulation. It is even more important to appreciate that the quite
normal emghasm on minor achievement in pharmaceuticals may be
reinforced by regulatory procedures. Mistrustful and long-delayed
official appraisal may add to the natural caution of research managers,
and induce a “small step” bias which is greater than if regulation were
more sympathetic. In other words, it is being argued that the emotived
w2 G Ry, RS M
Knowledge, Macmillan 1972
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term “molecular manipulation” should be defused by use of the more
accurate description “technology building on technolo?y,” and the
possibility is being advanced that the particular flavour of pharmaceu-
tical regulation, may be a contributory factor to a preference for
modest innovation.

The Implied Model of Innovation

The American system of pharmaceutical regulation implies a
model of innovation that is deficient in a number of respects. The
emphasis on premarket testing procedures, the rare use of monitored
release and the weakness of post-m_arketln? surveillance procedures,
indicates too high a degree of faith in simulation. It is effectively be-
ing assumed that premarket testing procedures provide a reliable guide
to behaviour in final use. This attitude is carried as far back as the
ﬁreelmlcal stage. The IND procedure hefore a_dru% may be tested in

ealthy human volunteers, implies a strong belief that animal testing

provides a valid base for predicting effects in humans. A checkpoint
1S, therefore, introduced in the process of pharmaceutical development
so that the FDA may anralse and verify results before giving per-
mission for use in man. In a recent paper, the underlying assumptions
or rubrics of the FDA are examined and the author concludes “, . .
that their logical and factual base is usually Frecarlous.and often
fallacious and that alternative and ecjually tenable assumptions might
make the drug development process more effective for society as a
whole.”24 1t 1s well argued that animal testing is likely to be an
unreliable predictor for use in man. The rubric that the earliest stages
in clinical investigation are the most hazardous is refuted. Exhaustive
premarketing evaluation is challenged in its assumption that it protects
the public from widespread hazard, and it is concluded that premarketing
observation, no matter how intense can never be an adequate substitute
for surveillance of a drug in general use.l5

The implied model underlying the U. K. system would appear
less fallible. Trials on healthy human volunteers are permitted without
permission of the CSM. It is qnl¥ at the stage of use in patients that
permission in the form of a Clinical Trial Certificate (CTC) is required.
Less emphasis is placed on premarket evaluation in the sense that
there are well organized post-marketing surveillance and adverse drug
reaction procedures. Monitored release of selected preparations is alsol

UWarded. W, in “Regglatorfy Assess- Bibid.
ment Models Reassesséd,” of Cooper
(editor) p. 240.
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used. In effect, there is some shift of emphasis towards the market
and a degree of reliance placed on the judgment of the physician as
the arbiter in the risk/benefit tradeoff for patients.

A major advantage of the U. K. system is that control is only
introduced at the stage when a new drug is to be used in patients.
Permission is not required for use in healthy human volunteers. Not
onlg does this mean that regulation occurs at a later stage than in the
U. S A, italso implies a much more sophisticated model of the innova-
tion process. It |meI|es an appreciation that pharmaceutical develop-
ment is more complex than the “disease specific potential drug™ model.
It allows for the fact that some drugs do not follow the conventional
discovery pathway where a compound is identified as having possible
therapeutic value for a specific disease, and a highly directed routine
is then followed from testing in animals through to evaluation in man.
Some compounds have a very different dlsc_overﬁ pathway. They may
form the basis of an experimental hypothesis, where no specific disease
i under consideration and where their therapeutic value will not
become clear until they have been evaluated in man. Examples are
Progranolol, Methyldopa and Chlorproniazine. A discovery pathway
of this nature implies an appreciation of two fundamental points. First,
that there are some areas where animal models offer limited or no
indications for man. Second, that the discovery and development process
can and does extend beyond the introduction of a drug into man. The
FDA model of innovation does not seem to recognise that some pharmaceu-
ticals may have more complex pathways. The effect of basing regula-
tion on a model of innovation that is too simplistic may be consid-
erable. Tt may go beyond merely delaying the introduction of a drug.
It may actually decrease the possibility of discovery. Where the dis-
covery pathway is dependent on use in humans to clarify the nature
of the hypothesis under investigation and to define the therapeutic
area, the IND procedure may actually prevent their investigation.If

Attitudes to Risk

Regulatory authorities” attitude to risk may hie classified as absol-
lute or relative. An absolute approach to the risks associated with
new pharmaceuticals refers to a situation where the major emphasis
in the appraisal procedure is to protect eventual consumers from harm.
The concern is on securing “risk free” drugs. Interpretation of the

Is Coates, J. A, in comments on pages  Development & Marketing American
185-190 of Helims, R. (egnor) %?ug Enterprise Ins%ltute 1975.g
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meaning of the term “risk free” is of course fraught with difficulty,
but it does imply that in the assessment of the tradeoff between risk
and benefit, the ma#or focus of attention of the authorities will be on
the possible harm that may arise. Under a relative risk approach the
emJ)hasm is different. There is less of a consumer protection attitude,
and the anxiety is more towards the progress of medicine and the
relief of illness. With such a regime, the thrust of requlatory perfor-
mance is towards securing pharmaceutical innovation. Thus, in the
trade off between risk and” benefit, Preater weight is assigned to the
positive aspects of a new drug’s performance. Relatively less emphasis
Is placed on risk in the appraisal arithmetic. There will tend to be
prompt appraisal and with this will go a well developed post-release
information collection procedure. In effect, because the emphasis
under a relative risk system is on securing consumer benefit, the pro-
cedures are oriented to give the prescribing physician a greater say
in the appraisal arithmetic. New pharmaceuticals tend to be made
available earlier, but for this to be acceptable there has to be a sophis-
ticated and sensitive post-release reporting sgstem._wlth this, adverse
reactions and unforeseen indications may be rapidly identified and
harm, thus, contained.

The contrast in the logic between the two attitudes is as follows.
Under the absolute approach the intention is to screen out “bad”
drugs, so that those which eventually emerge are deemed safe. Given
that this job is done thorou%hly,_ there will be little need for feedback-
mechanisms to keep the authorities informed once a o_lruP is in general
use. Under the relative approach, the market is effectively being asked
to partake in the risk/benefit arithmetic and, thus, a strong feedback
of information is required so that the nature of the tradeoff may be
contiguously monitored. It is not unreasonable to represent the CSM
as operating a relative risk system and the FDA an absolute risk
system. Evidence from the “drug lag” studies suggests that Britain
tends to be more prompt and positive in its appraisal of new drugs.
There is also a sophisticated and multi-layered feedback mechanism
permitting continuous monitoring of pharmaceuticals as they enter
and are established in general usage. In America, slow appraisal times
and poorly developed post-market reporting procedures suggest that
safety has a greater degree of emphasis in the regulatory mind. This
is consistent with the absolute risk approach. Later in this paper,
when reforms are under discussion it is suggested that information
feedhack systems in America should be improved. But such improve-
ments will only make sense if there is also a shift in attitude towards
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that of the relative approach. The addition and sophistication of post-
marketing procedures will only add to delay, unless the requlatory
attitude changes in emphasis so that more prompt appraisal Is “pur-
chased” via improved market feedback.

Evidence of the Effects

Studies by economists and others of re%ulation in pharmaceuticals
now indicate a range of effects. Nearly all of these are based on Ameri-
can experience and the majority relate to the influence of the 1962
Kefauver-Harris Amendments to the 1938 Food, Drug, and Cosmetic
Act. The demanding nature of the amendments and the way in which
they have been interpreted by the FDA provide a case study in un-
sympathetic regulation and yield lessons of considerable importance.
Academic conventions require that the conclusions be expressed in a
conditional fashion and be hedged with the appropriate caveats. How-
ever, it would not be unfair to state that the_we!]ght and quality of
evidence that has now been amassed makes it difficult to deny the
findings with any degree of conviction.

The Drug Lag

Regulator* tightness in the U.S.A. has been such that important
pharmaceuticals have been available in other countries and not in
America. Importation and use without FDA clearance is not per-
mitted and so the armory of drugs available to the American physician
has suffered a relative decline. The contrast in availability has been
most marked in cardiovascular, diuretic, respiratory and gastrionentinal
areas compared with Britain.17 In wider and numerical terms “. . .
up to the end of 1971 the overall British lead for mutually available
drugs was, in terms of drug-years of prior availability, double that of
the United States. In terms of exclusively available drugs, Britain
has nearly four times as many as the United States.”18

There is little doubt that the FDA has acted as a dissemination
bar and slowed the adoption rate offharmape_utlcals developed in the
U. S. A. and abroad. In a survey of 216 physicians associated with the
University of Rochester School of Medicine and Dentistry, the respondents
were asked about their knowledge of and desire for 12 major drugs

UWardell, W. M., “The Drug Lag:  BWardell Willigm M. and | asagna
An Imf%rrn%tllor]fa‘1 Com arlsgn.”r ioce%ﬂ- Loms,aFrzeaula%{\éh § Dru _aDevelfogm nt,
moqs of the Fiit Intanat|o7 al Pharma- ~ American”Enterprise Institute 1975, p.
calogical Congress, July 1972. 1.
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available abroad but not in the U. S. A. The low level of awareness was
signified b}/ the average respondent indicating that he had heard of
only 16 of them. However, where drugs were known of in detail,
approximately 78 percent of them were thought to be sufficiently good,
to be wanted in America.19 Thus, awareness was low, but where the
dru%s were known, there was usually a desire to have them made
available. Pharmaceuticals judged by other countries to be of major
importance have been delared or withheld from the American market.
The lag in approval would seem least justifiable when widespread
foreign usage has already established clinical parameters. Under these
circumstances, delays imposed by FDA procedures which deliberately
ignore this evidence would not seem warranted. However, it was not
until 1973 that criteria WereJ)ropose_d by which foreign clinical data
on a drug would be accef)te as evidence for an NDA. Even now,
however, such data may only be a sugmlementary character. The primary
data has to be generated in the U. S. A,

_Since 1972, there have been improvements and some of the marked
differences in availability of pharmaceuticals have been reduced. In a
number of major areas, the discrepancies compared with Britain have
been reduced or eliminated. Exceptions are in the treatment of hyper-
tension and the problem of potassium balance in diuretic therai)y.ZO
The U. S. A is still noticeably behind Britain in these areas. EXF ana-
tions for the improvements include a more enlightened regulatory
approach in the U. S. A. and the onset of a more conservative trend
in Britain. Hopes that the FDA’s aftitude has come in line with a
medically sound approach to regulatlon should not however rise too
high. The object lesson from 1974 of the criticisms of the approval of
beta blockers for angina should be a reminder of the limited scope
for change.2

The Costs of R and D

Submission procedures have imposed considerable cost increases
on pharmaceutical companies. There are the direct costs incurred by
the requirements of requlatory agenc'es. In addition, there are the
more important, but less obvious, costs associated with raising the
level of uncertainty, lengthening the development period and Inter-

191bid. - 2 lbid., p. 171, footnote (9).
. DWardell, Wllhamf M., Developments
in the Introduction of new drug}s In the
United States & Britain 1971-74, in
Helms' (editor).
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rupting the feedback mechanisms. The natural p_rogiressi_on in the devel-
opment of a pharmaceutical from a new chemical entity (NCE) to a
marketable product is now, to a large extent, determined by the
requirements of the regulatory authorities. When considerable delays
are involved and when procedural barriers are imposed, the continuity
of the process may be destroyed. This may create very considerable
problems for the morale of research personnel, and may ad.versel}/ In-
fluence the knowledge generation process whereby experience feed-
back is used to reappraise and redirect. Flexibility may be lost and the
whole R and D process suffer. One study suggests that between 1962
and 1972 development costs per NCE in America rose from $1.2 million
to $115 million.2 Another estimates that the impact of the 1962
Amendments has been to raise the cost per NCE by a factor of 2.3.23
Cost increases are almost bound to have a direct influence on the
productivity per unit of research expenditure. In fact, productivity in
the U. S. A, per dollar of R and D expenditure fell from an index
number of 593 in 1960-1 to 100 in 1966. Similar figures for the U. K.
are 293 and 100 respective!}'. 24

Discovery Rate

When total development and clearance times in the U. S. A
change from approximately 25 years in 1962, to 7.5 to 10 years in
1972, there is likely to be a direct impact on the discovery rate.%
Companies might compensate for regulatory tardiness by increasing
R and D. To maintain a constant flow of new products in the post-
Amendment period it lias been estimated that an increase by a factor
of 2.35 would have been required.2 In practice, however, this does
not appear to have happened. R and D spending has increased but
this has not maintained the rate of innovation. Since the 1962 Amend-
ments, the flow of NCEs in the U. S. A. has been more than halved.
Furthermore, in the opinion of one authority, this reduction can be
wholly attributed to the Amendments.27 The U. S. A. has changed
%ngz %ﬁnﬂt’l%ﬂu@h’ce FonDFuﬁJﬁleEe eggu '&“%”? & footnote 2 )
esearc MaEagement. March 1974 BBanerx. Martin N, “Research_ &

Grabwski.”Henry G, Verrj‘oﬂﬁ Johp Develo& ent Costs & Returns; The

.anq onias, Lacy. Glenn, “The Ef- [L'S. harmaceutical Industry, feur-
ects of Requlatory Palicy on the Incen- i of Political  Economy, an./Feb.

tives to Innovate.” In impact o? Public
%ﬁltiga/ on Drug Innovatirn & PriCinl%, 27Pe|tzman, S., Regulation of Pharma-

by Mitchell. Samuel A. and_Lin tical | tion. American Enter-
mery X.,%mencan%mversny 87!)’ Bcrlfs'ecinstﬁﬂ‘t)ev,a 18%,
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from a situation where it was responsible for the majority of the
world's discoveries, to one where the number of new products in-
troduced reaching sales of $1 million per year between 1968-72 was 26,
compared with 44 for Britain.Z8 For such an alteration to have
occurred, there must have been a very dramatic change in the scien-
tific and business environment in America. There has been, and the
most plausible culprit is the FDA in the post 1962 era.

Research Depletion

One consideration that may exonerate the American regulatory
authorities from a degree of blame may be the increasing difficulty in
achieving innovations. It may be that earlier pharmaceutical discov-
eries have exhausted the obvious routes to innovation, and that sub-
sequent changes require more scientific talent and a greater expendi-
ture of resources. There is some evidence to support this point of
view. R and D expenditure both in the U. K. and U. S. A. has risen
very fast during the 1960's and research output has fallen, both in unit
expenditure terms, and as a rate per unit time. Even in the U. K.
where requlatory tightness has not been so evident, R and D produc-
tivity has been falling.30 It may, therefore, be true that there has been
some research depletion, with a plateau being reached, which is un-
related to the regulatory climate.

Evidence on the influence of depletion of the stock of research
opportunities is limited and not easy to interpret. One study covering
the period 1954 to 1969 finds that E_P_|etI0n" had the postulated nega-
tive effect and was statistically significant. However, it did not have
anything like as large a quantitative impact as the requlatory variable
in accounting for the decline in NCEs per R and D In the U. S. A&
Furthermore, when these results are re-estimated with a longer run
of data 11954-74) by different authors, the coefficient of the depletion
variable becomes statistically insignificant, but it does continue to
have the expected sign.32 Using different measures of the depletion
variable, and adopting the U. K. as a comparative control, these
same authors then go on to find that there is some evidence of re-
search depletion. But again, this effect is not revealed to be as impor-

BClymer, Harold A. The Economics tion Amending the Public Health Ser-
Re mgtor gh ate: U, S, & Overseas  Vice ASCt & FgO(P Drug, %ﬂd o%rgetm
rends, in elmf editor). Act 9 ?on ress, Aug. 1974 p. 30-47.
D Schmidt,~ Alexander,” testimony  be- glge ootfiote 2?. »

}‘_?re U. S." Sepate Subcommittée on aley, Journal' of Political Eco-
ea,lh of the Commiitee on Labor &

P nomv.
Public Welfare. Hearings on Legisla- & See footnote 23
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tant as requlation.13 In effect, the overall conclusion stands: requla-
tion has reduced the discovery rate and increased costs. Research
depletion may be considered only of minor importance.

Concentration of Innovational Output

The delays and costs associated with regulatory tightness may
consolidate the position of established companies. By lengthening the
time a pharmaceutical takes to get to the market, and increasing the
attrition rate of product candidates, the FDA adds to the uncertain-
ties associated with R and D. This may have the effect of deterring
the entry of firms into pharmaceutical research, and thus, make the
position of existing firms more secure. In addition, the premium on
size implied by the high costs and risks of research may mean that
only the largest companies are able to continue and, therefore, innova-
tional output may gradually become more and more concentrated. The
argument has been somewhat overstated for purposes of clarity. In
practice, entry bK firms is not so much a question of newcomers being
attracted into pharmaceuticals, but rather existing firms red|rect|n%
their efforts into other markets within the industry. A successfu
innovation puts competitive pressure on the products of other firms.
These firms may respond by further innovation and companies not in
that particular submarket, may be attracted there by its success. Evi-
dence suggests that the pharmaceutical industry in the U. S. A. is
competitive in the sense that there are considerable rank changes
over time of the sales of leading companies within submarkets. This
!mﬁressmn is backed up by indices of market instability.34 In effect, it
is being argued that R and D is a crucial factor determining competi-
tion between dru%flrms, but that regulator tightness has a detri-
mental effect on the productivity of R and D and. therefore, damps
the force of innovative comﬁetltlon. Increased concentration of inno-
vational output results, with the brunt of the adjustments falling on
the smaller company.®

~Evidence for increases in concentration is impressive. The four
firm concentration ratios of innovational output in the U. S. A. have risen
from 0.462 for the period 195761 to 0.610 for 1967-71. Innovational

ee footpote
ng ti%%kséng)otlﬁ%% byt Ik ells eyl Sconepis s

or Co pethuon In the’ Ethica] Pharma-  Manufacturers Asso |at|Pn garfy Tigures
ceutical Industry, in Helms (editor). . on Wseafr_ch and_gevelopment” b th?
.%Jadlgw. Joseph M, “Pricé Competi- s\r}wa i reﬁro u?ed Pn. age49 0
tion and the Efficacy of Prescription .Mrc Drugs: pending legislation.
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output for each firm is measured by its numbers of NCE introductions,
where these are weighted by their sales over the first three years of
product life. Sales are used to g_lve a quality weighting. When firms
are ranked by their size as indicated by their total sales of ethical
drug products, then the four largest firms accounted for approximately
24% of total innovational output durmgi 195761 and nearly 49% in
1967-71.3 This is a dramatic shift and illustrates a strong movement
towards .greater concentration of innovational output in the U. S. A.
amongst the very largest ethical pharmaceutical companies. Surpris-
ingly, a countertrend seems to appl¥ in the U. K. The explanation is
to be found in the performance of American companies in Britain
and this will be made clear below.

Influence on Other Economies

Regulatory tightness has had an influence on the performance of
American companies abroad. In 1962, firms in the U. K. accounted
for 47% of ethical drug sales. By 1971, this market share had declined
to 38%. New product innovation shows a much more dramatic decline. In
the 1962-66 period, American firms in Britain accounted for 48% of
new product innovations, but only 15% in the 1967-71 period.37 It is
highly plausible to argue that the flow of new products available for
introduction into the U. K. was affected by the tlghtenln? of the
regulatory climate in America, post 1962. As the number of discov-
eries in the U, S. A. declined, the stock of new products available for
introduction into Britain suffered. A decline in innovation perfor-
mance at home induced a lagged response or “echo effect” abroad.

Export of Resources

One escape route for American companies to by-pass their home
requlatory climate is to shift R and D effort into economies with more
understanding pharmaceutical vettln% rocedures. There is some
evidence that this has occurred. In 1961, foreign research of U. S. drug
companies was approximately 5.3% of their total domestic R and D.
By 1973, this had risen to 16.9%38 American drug.comBanles have in-
creased their investment in manufacturlnP capacity abroad, and are
also performing more development and clinical trials overseas. It is
reasonable to assume that the trend to foreign investment has been
encouraged by regulatory tightness, but the shift appears to have

3B See footnote 23. 3 See footnote 23.
37 See footnote 23.
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been fairly modest. If American companies had been wholehearted
in their diversion of resources, it would seem reasonable to assume
that the U. K. would have been a natural expansion base. The “echo
effect” referred to earlier suggests, however, that the expansion of
overseas facilities has been tentative. The unexpected decline in con-
centration in the U. K. was explained by the reduced performance of
American companies in Britain. If the export of resources had been
more vigorous, there may well have been an improvement and not a
deterioration. Reasons for the tentative nature of the shift are to be
found in the size of the American market, and the long term nature
of this type of decision. The American market for pharmaceuticals
is the largest in the world. Investment in new drugs may persist in
spite of regulatory tightness because of the commercial attractiveness
associated with success, even if it may be long delayed. In addition,
the pull of overseas investment in research and development is modified
by the FDA's attitude towards foreign clinical evidence. As already
explained, it is only recently that such data has been permitted as
“supportive” by the Administration. Furthermore, a shift in R and D
resources is Ilkel?/ to take the form of a marginal change. In other
words, overseas locations for research are likely to receive relatively
more emphasis. It is most unlikely that existing research laboratories
will be moved. This would be desperately bad for morale and very
disruptive of work in progress. The long-term nature of the decision
emphasizes a need to be very confident of the forces indicating that a
change is necessary. R and D is basically an investment process in
human capital. Changes in the location emphasis of such expendi-
ture have to be achieved gradually and with considerable tact.

There is some very tentative evidence gathered by the present author,
that British-owned companies are also beginning to respond to the less
favourable climate now evident in Britain. As already indicated, since the
implementation of the Medicines Act, the speed of response of the regula-
tory authprlt%/ would appear to have deteriorated. It is not uncommon_for
approval in the form of a letter of intent for a CTC relating to an NCE to
take over six months, and delays of over a year have occurred.3 A delay of
this length, at this particular stage in a drug’s development is most dis-
ruptive. Continuity of effort suffers, and also the morale of the re-
search personnel. In response to the deterioration in approval time,

more clinical trials are now being conducted abroad. When questioned
A three year review of submissions

oitheé]m e on Safety of e(hcmes,

5u|y 19 8—@ept. W Rl 1'3'74.
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on this late in 1975 by the present author, senior executives in all the
mad'or British-owned pharmaceutical co_mFanles agreed that they now
find themselves obllged to undertake trials abroad to avoid the CTC
approval lag. The Scandinavian countries were the most freguently
cited locations. The logic of this procedure is as follows. In Britain,
foreign clinical data ma?{ be used as a substitute. The emphasis of
the CSM is on the quality of the work done, not on its location.40
Thus, there is no need to replicate work that has been done abroad,
provided that it complies with the quality requirements. This “inter-
national” attitude has proved important in a most practical way.
British pharmaceutical companies have been able to mitigate the delay
in acquiring a CTC. Clinical trials can be conducted in other countries
where approval is not required, or is more prompt. The data generated
is then used to support applications to the CSM for a product license.
If this procedure had been disallowed it is reasonable to assert that
there would have been a much more marked shift by British companies
of resources from the U. K. The wisdom of allowing quality and not
nationality to be the criterion has probably damped what would other-
wise have been a much stronger reaction to regultory delay. The
ability of the CSM to take an “international” view has, thus, been a
modifying influence, in a situation of deteriorating regulatory performance.

Object Lessons

By world standards, innovation in the American pharmaceutical
industry would appear to have been overregulated. This is the blunt
message to be inferred from the evidence of the “drug Ia?.” The reasons
explaining the poor regulatory performance are complex but would
seem to be associated with :

(1) the demanding requirements imposed by legislation ;

~(2) the caution bias induced by the way in which decision-
taking is structured:
83_). the degree to which the activities of the FDA are subject
to political pressures.

By influencing the type and character of innovations permitted on to
the market, regulatory authorities are the arbiters on society’s behalf

AFor a review of re ulat?% retiui_re- Techniungs to Scientific/TgchnicaI Prab-
menhs see: The International Regulation ~ lgm search. carried _out. upder

f Pharmaceufical Drugs. A Report o X. é'. F. Grant GL_414/2. Princi aL7 In-
ﬂ1e .atlr_gnaf #mence E%unqatlon on the vgstlgator Kav, Dan A, l\mc 1
Application of International Regulatory 1975,
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of the risk/benefit tradeoff of pharmaceutical innovation. The signs
are, at least in America, that the line has been drawn too far back in
favour of caution and safety. Changes and reforms are required that
shift the emphasis awa¥ from an overconcern with drug hazard and
towards the relief of suffering and disease. A decision-making climate
is required so that medlcal_#udgment achieves greater influence. Some-
how resolve must be stiffened away from temerity and towards
mnk;)vatlon. The area in which reforms are most pressing would seem
to be:

(1) in removing the FDA from political pressures ;
(2) in upgrading the quality of FDA scientists;
~(3) in the full acceptance of foreign clinical data, provided
it is of a qualifying standard ;
~(4) in placing a greater emphasis on the market as the final
arbiter. (Monitored release, post-marketing surveillance and ad-

verse drug reaction procedures would appear the best instru-
ments here.)

Monitored release is essentially a risk-reducing sampling device. Conditions
of use and distribution are tightly defined and the numbers of pre-
scribers limited, A new pharmaceutical can. thus, be approved under
conditions nearer to those of general usage, but with reasonably tight
scrutiny maintained. In this way, gradual release can be arranged
as experience and confidence grow. The character of the licensing
decision can. thus, be changed. There is less simulation of final market
conditions. An additional tranche of evidence becomes available to
Substantiate the impression gained from clinical trials. Permission to
market a drug, thus, becomes less of an act of faith. If post-marketinﬁ
surveillance and adverse reaction reporting procedures are also we

developed, the feedback mechanism should be sensitive enough to give
early warning of unforeseen indications. The purpose behind gradual
release and improved market feedback is to institute a tradeoff. In
exchange for more information on drugs’ behaviour in final use, the
regulatory authorities should become less timorous. Delays in appraising
and approving should be reduced. It is not intended that monitored
release should merely be added to existing procedures and hecome yet
another source of delay. The conditional acceptance implied by moni-
tored release is specifically intended to speed the approval process.
With this very important proviso, gradual release and improved market
feedback should offer the final user a stronger voice in the risk/benefit
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calculations, and this should lighten the decision-taking burden of the
regulatory agency.4l

Caveat

~The reforms suggested above are all intended to allow a change
in the regulatory approach. They are specifically tailored to foster a
movement towards a relative attitude to risk. The intention is to shift
emphasis on to the ﬁpsmve aspects of pharmaceutical innovation. Less
political pressure, higher quality scientific personnel, a more inter-
national attitude towards foreign data and improved market feedback
are all changes that are intended to alter the balance of the regulatory
approach towards the relief of suffering and disease and away from
drug hazard. But such a movement away from a consumer protectionist
viewpoint and towards the innovation orientated relative approach will
be extremely difficult to achieve. Opponents of such a change can
cite actual examples of harmful drugs that have been prevented from
reaching the market in America by the FDA. Proponents have to use
much less persuasive opportunity cost arguments. Reference to lost
benefits and the relative decline in the availability of drugs in America,
is nebulous and carries little emotional impact. Even if the necessary
Iegllslatlv_e changes are achieved, translating the enactment into reality
will require time and a strong will for change. Confidence, trust and
scientific excellence require careful nurturing. Furthermore, specific
items on the list of reforms may actually worsen requlatory perfor-
mance. Thus, the introduction of monitored release may lengthen the
appraisal period and become Ket another hurdle for new drugs to cross.

0 speedup may occur and the pharmaceuticals concerned may never
be freed from conditional release status. In effect, therefore, requlation
may reach even further into the market and involve %reater delay. It
is clear, therefore, that cha_n%(e will not be easily achieved, and that
reform may carry its own risks. [The End]

O

For a detailed discussion see War- Mitchell & Link edit?rs. Also for
del{, William M. Monitored Fif ease a review of é)en.d nq egislation see
and . Post Markeémg S urveillance:  Next Drugs: pending Tegistation.
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Food Additive Safety Evaluation

By ROBERT W. HARKINS, Ph.D.

Dr. Harkins Is Vice President of Scientific Affairs of the Grocery
Manufacturers of America, Inc.

Overview

|T IS IMPORTANT, at the outset, to understand the statutory

provisions of the Federal Food. Drug, and Cosmetic Act under
which the Food and Drug Administration (FDA) regulates the various
components of our food supply. For purposes of regulation under the
statute, there are hasically two tydpes of food: (1) unprocessed agri-
cultural products and (2) processed food.

An ungrocessed agricultural product—such as raw milk, fruits
and vegetables which are washed but otherwise not processed—is
subject OUIK to the safety Frovmons in Section 402(a)(1§ of the Act,
under which it may lawfully be marketed unless it contains a “poison-
ous or deleterious substance which may render it injurious to health.”
If such a substance is not an added substance, the food is not con-
sidered adulterated if the quantity of the substance does not “ordi-
narily” render it injurious to health. As long as raw agricultural
produce remains unprocessed, it is not subject to any of the statutory
provisions relating to food additives. Thus, unprocessed agricultural
products are required to meet a relatively low statutory standard
for safety.

In contrast, once any agricultural produce is processed in any
way or is incorporated in any processed food—for example, when raw
milk is pasteurized or homogenized or dried or made into butter, or
when apples are made into applesauce, or when any fruit or vegetable
is canned—far more complex and stringent statutory provisions ap-
ply. The status of each component of the resulting processed food
must then be analyzed to determine compliance with Sections 402
(adulterated foodg, 406 (tolerances for Pmsqnou_s ingredients in food),
and 409 (food additives) of the Act. OF major importance, each com-
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ponent of the food must be analyzed to determine compliance with
the food additive requirements. The agricultural produce compaonent
of the processed food is subject to analysis under the food additive
requwtements to the same extent as any chemically synthesized com-
ponent.

In order to be included lawfully in any processed food, every
component must meet the statutory requirement of: (1) being gen-
erally reco?nlzed as safe (GRAS), or (2) being subject to a sanction
or approval for use in food granted by the FDA or the United States
Department of Agriculture (USDA) prior to September 6, 1958, or
% being subject to a food additive regulation promulgated by the

A, or (4) if used for color purBoses, eing approved by the FDA
for provisional or permanent use by a color additive regulation. This
statutory requirement does not dlstln?msh between natural and
synthetic components. And since most of the food that we eat today
(except fresh meat, fruit, and vegetables) is processed in one way
or another, it means :hat virtually all components of our food supply,
whether produced by nature or synthetically, are subject to the same
legal standards for safety.

The present legal requirements are undoubtedly not well under-
stood. Many people believe that components of our food supply that
are derived from aﬁrlcultural produce are in some way exempt from
compliance with the food additive requirements of the law. This
simply is not true. Although an apfple IS not subject to the food
additive requirements when sold as fresh fruit, it is fully subject to
analysis under the food additive provisions of the law the minute
that it is processed in any way; for example, when it is made into
applesauce.

In discussing food safety, it is important that the term “food
additive” be used properly, in the way that it has been defined by
Congress in Section 2 1_(s¥ of the Federal Food. Drug, and Cosmetic
Act. A “food additive” is any food ingredient—including, as we have
already noted, any food ingredient derived solely from natural origin
as part of agricultural produce—which is not either GRAS or subject
to a prior sanction. A food additive may be either natural or synthetic
in orlgm, just as other food ingredients which are not food additives
may be either natural or synthetic in origin. The term simply en-
compasses all those components of the food supply which have not
achieved the status of general reco?nltlon of safety or were not ap-
proved by the FDA or the USDA for food use prior to 1958. Many
synthetic chemicals used as food ingredients are. of course, not food
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additives; and a number of natural components of our food supply
are regulated as food additives.

Indeed, it is a paradox that we have less knowledge about the
safety of food components that are not food additives than we do
about the safety of food additives, because the statute requires specific
testing of food additives before they may be approved for use in
food whereas specific testing of other food components is not re-
quired. Every food is composed of hundreds of individual chemical
substances. The composition of each complex chemical mixture which
we call a “food” is Imprecisely known, and the toxicological mani-
festations of these individual chemicals, let alone the combination,
are simply not available for most food components. The common con-
ception that food components which are not food additives are some-
how “better” or “safer” than food additives is, therefore, demon-
strably false.

The popular belief that chemically synthesized food ingredients
are inherently less safe than those of agricultural origin is equally
false. The list of natural poisons is impressively long, and many
?ynéhesued chemicals have been proved to be entirely safe for
0od use.

Modern chemistry has permitted the food industry to produce by
synthesis many chemicals that are also produced in nature. Perhaps
the best examFIes are the vitamins that are so commonly consumed
today, Virtually all vitamins added to food or consumed as pills are
chemically synthesized, but are equally effective and no less safe than
their natural counterparts. It is likely that well over 99 percent of all
chemically synthesized food components are identical to chemicals
that are also found in food of agricultural origin. Man adds only a

relatively few substances directly to food which are not also found
in nature.

The “GRAS” List

Particular emphasis has been placed, in recent years, on the so-
called “GRAS” list published in the Code of Federal Regulations b
the FDA in 1959 and 1960. This is an extremely limited list of GRA
food components, as the FDA has itself acknowledged. Section 121.-
101(a) of the FDA regulations states:

“It is impracticable to list all substances thaf are generally recognized as
ntend tlon it

safe for the|r ‘intende ligse. However, by way of illustration, the Com |%5| ner
regards schw commop food ingredients fsalt, pePper, sugar, vinegar, baking
powder, and monosodium glutamate as sate for their intended use.
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The requlation then goes on to state that the GRAS list includes
some, but obviously not all, GRAS ingredients.

In April 1958, in testimony before the House of Representatives
during consideration of the legislation that later became the Food
Additive Amendments of 1958, the then Commissioner of Food and
Drugs included in a list of “chemical food additives” the following
substances which the FDA would regard as GRAS for use in food

Brandy Lemon Juice
Butter Margarine
Coffee Molasses
Corn Oil Mustard
Cream Olive Qil
Dry Skim Milk Wine

Lard

None of these illustrative GRAS, food ingredients appears on the
FDA GRAS list or in any other list of GRAS substances. Similarly,
peas, carrots, potatoes, apples, beef, and other common food ingre-
dients of agricultural origin that are also GRAS do not appear on the
FDA GRAS list. It is impossible to determine exactly how long a
GRAS list would be if it were to contain all of these GRAS food
components.

Begir]ning in 1969, the FDA undertook to review the safety of
the food ingredients on its published GRAS list, Since there are so
manY GRAS food ingredients, this decision reflected the practical
conclusion that ang review of GRAS substances must begin some-
where, and the published GRAS list was as good a place to begin
as anywhere else. As part of its review, the FDA contracted with
the National Academy of Sciences to surveg the industry for use
levels of the substances on the published GRAS list.

Continuing Support for the Orderly Review
of Food Ingredients

~ Grocery Manufacturers of America, Inc. (GMA) and other ma-
jor food-hased trade associations have given vigorous sulpport to the
review of the safety of food ingredients on the published FDA

GRAS list. In May 1971, twenty-one trade associations Aoined to-
gether to promote and sponsor a briefing session at which the Na-

1 Larrick, George P, Commissigner — mittee_on Interstate and.Foreign Com-
of Foob and Dru ﬁ,?-learln s on Foog MErCe. gStﬂ Congress, April IS,g1958.

Additives pefore the St.i]bco mittee on  p. 46l
Health and Science of the House Com-
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tional Academy of Sciences launched a user and producer survey of
GRAS substances. Mr. William 0. Beers, President of Kraftco Cor-
poration, said at that time :2 _

“We need a comprehensive, orderly review of GRAS suhbstances not onl

Conons ihich col ex) 8f|f8€dm’” s s, "y

. “Theref?re, we all have somethineg to .gain.by assisting in %hiqh review, W
¥VI|| not o(w berl)eflt bg ari accuratg, scienfific aﬁess ent of the safety oj
ood m{gre 1énts, but wé will also reassure the public {Eat both industry” an
govern ?nh are working %o arg a common objectjve—tnat of continuing pro-
ection of the well beingof the American consuner.

~Industry remains fully supportive of an orderly, systematic re-
view of the safety of food ingredients. In preparation for the survey
currently being undertaken by the National Academy of Sciences on
the use of food ingredients g_Phase [11 of the GRAS list survey),
GMA participated in a briefing program in December 1975. The
text of this presentation was published3 under the title “Incentives
for Further Industry Cooperation and Participation.” The first rea-
son invoked for participation in the survey was “a deep sense of
corporate_responsibility.” While there are other significant reasons
for participation in the survey, the continued protection of the public
is far and away the most imortant justification for this activity.

Number of Food Ingredients Used
in Food Production

For many years, questions have been raised about the number
of food ingredients that comprise the food suppIY. To the best of
our knowledge, a single, comprehensive listing of all of the individual
food ingredients does not exist. In the Code of Federal Regulations,
the FDA lists the following numbers of GRAS food ingredients, food
additives and color additives for direct use in food production :

GRAS Food Ingredients

251 nonflavor substancesd
223 natural flavorings and spicesb
26 synthetic flavoringsé

500 total GRAS Food Ingredients

TN L B R gt

Unpublished. remarks deliyered at the . _

Industry Briefing op the GRAS Ques- %21 Code of Federal Regulations 121.-

tiopnaire. May 21, 1971, 101(e): 121.104(q) (25 .

3Harkins, Robert W., 31 Foog D ryg § 21 Code of Federal Regulations 121.-
132 (March,  101(g).

Cosmetic Law Journal,
1676).
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Food Additives
187 nonflavor substances?
3 nonflavor substances (interim basis)8

190 total Nonflavor Additives

131 natural flavorings9
728 synthetic flavorings10

859 total Flavoring Additives

Color Additives
31 permanently approved color additiveslt
3 provisionally listed color additives12
3 provisionally listed color lakes2

37 total Color Additives

The Code of Federal Regulations also lists some, but not all, in-
gredients that are indirectly added to food, that is, those substances
permitted in food packaging materials, food contact surfaces and
other applications where they may become a component of food.
The FDA has referred to an estimated 10,000 indirect additives,13
but this appears to be largely speculative and the number could
actually be much larger.

Thus, the number of substances which comprise the food supply
IS quite large—more than 1000 agricultural products, approximately
2000 food components and 10,000-plus indirect additives. It would be
a formidable task indeed to subject each of these 13,000-plus sub-
stances to detailed toxicological testing and analysis at this time.

T TR o} Skl o froam: S
12 167 21 of Federa Regulations 8501
2 8f Feger%l Regulations 121-
140 r r Serwm Statement de-
1 1 ode of 'Federa Regulatlons 121- I|vere rSet? Benate eeJct Corln3
11;@21 Code of Federal Regulations 121.- mg%_ee on Al BUSINESS, o
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Level of Use of Food Ingredients
in Food Production

According to figures from the USDA, the U. S. per capita con-
sumption of food totaled 1297 pounds per year—or 3.6 pounds or 56.9
ounces per day—in 1973.4 Recent data permit the following approxi-
mate breakdown of this daily food consumption :15

P ' Percent
| BT S
T A

? lowing categories: 56.42 99.2
,é\[ﬁ)é)g?s potatoes, meat, eqgs, etc. 50.72 89.

o
Com syrup and dextrose

32 common food ingredients’ 0.40 0.7

A e R o
added at Iowylevels . 0.04 01

Total 56.86 100.0

A_Ithough flavoring agents are the most numerous ingredients
used in food production, such substances are used in very small quan-
tities. Many are, of course, of natural agricultural origin, and others
are chemically identical to natural flavors. Results from a 1971 survey
conducted by the Flavor and Extract Manufacturers Association on
over 1400 flavors indicated that 71 percent of these flavorings were
used in food processing at levels less than 1000 pounds annually, or
less than 2.7 pounds per day.I7 This national use level corresponds to
0.000000013 pounds or less per capita per day.

Increased Complexity
of Toxicological Testing Requirements

Over the past several decades, the requirements for toxicoIoPicaI
evaluation of food chemicals have become more complex and elabo-

1“U. S._Department of Agriculture, . 56 These. ingredients and their func-
tional Fooﬁp%ltuatlon, Ma 17%, P. t|olr7ms a%msﬁ?% e|n %en{qgéné\. et 1o
BHall, Richard L, Fogd Additives, the Ef_)av_(’)r ant]1 angtra'ct Manu#acturers
Nutrltlor] Today, 8: 20, 1973; Papel o %s;zomatmn). Private communication,
ghemmaz\ and’ Health, . Pres&cﬁent.s 1977,
S S e

dation. é-elpt. 973,
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rate. In 1940, it was not uncommon to call a study of 30 days’ duration

a chronic toxicity s:udy. Total testing- of safety of food chemicals and

drugs was commonly conducted in a few rats, a few rabbits and a

{ﬁwt tmlce,mwas considered an adequate toxicological data base at
at time.

By the late 19505, safety testing of food chemicals had become
more elaborate and more formalized. A 1958 World Health Organiza-
tion (WHO) report19 dlstln%mshed between three types of toxicit
studies: acute, short-term and long-term (chronic). Acute toxicity stud-
les included testing both sexes in three species of animals (one a
nonrodent species). Numbers of animals required were relatively
small and were based on the statistical precision desired in the esti-
mated LD50 for the substance tested. Short-term toxmltg studies re-
quired two species of animals (one a nonrodent), 10-20 animals of
each sex at each dosage level in the test, and usually a 90-day obser-
vatlon.%erlod. Chronic toxicity testing was usually conducted in the
rat, with 25 or more animals of each sex at each dosage level in the
test. The total period of observation was usually 12 to 18 months,

In 1959. the staff of the FDA Division of Pharmacology published
a major review of the then existing requirements for toxicological
tesh\r;\;; of chemicals.20 This review incorporated the principles of
the WHO report of the prior year and provided additional informa-
tion on the techniques used in the interpretation of toxicologic find-
ings in animals. It was a major milestone in toxicologic testing in
the United States and served as a guideline for such testing for a
number of years.

Throughout the 1960’ and 1970°s further elaboration of toxi-
cologic testing has taken place. Chronic toxicity testing sometimes
included both Trodent and nonrodent species, and the period of obser-
vation in nonrodents frequently extended for half a decade or more.
Further attention was directed toward appraisal of teratogenicity,
mutagenicity, and embryotoxicity.ZL A National Academy of Sciences

BBCoulston, Frederick, 21 Food Drug Foods, Drugs_an

Cosmetics. The. As-
Cosmetic Law Journal 336, (June, S?C ation 0 Fgog an§ rug Ohf?lcll?ifs
of the Unjted 195
rﬁ com-

1966). . tate .

.’”omt FAQ/WHQ Expert Com- 2 Jon}; FAOj(YV.H 1E>§Pe
mitteg on_Food Adqaifives. . rOfe urea maJttee on Food Additjves, To |§ 10Q1-
for the Testlng 0 .IHterW]ona F?o C EvaILEtlon of Cerfain FOde Additives
Additives to Estaplis elr_ Sarety  wit ? ev.$w of Geperal Principles
for Ulgee. 'Second. Report. WHO Tech- and o S’glem Ications, Feventeenth Re-
n%lFO 0e(?)ortn erlés 0. 144, 1958, . W Technical Report Series
dppraisa o?

rug Administragion. 0. 539. 1974,
the aFer olﬁ @hemma\s in
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report gives a good summary of the status of the general requirements
for toxicologic testing of food chemicals as of 1970.2 Because of the
comﬁlexny of this t?/pe of testing, increasing emphasis is bellng1 placed
on the development of rapid, In vitro screening tests, particularly in
the testing for carcinogenesis.z3

It is clear that the past 35 years have seen a ma*or change in the
accepted requirements for toxicologic testing of food ingredients,
from relatlvelg simple testing to a very complex battery of testing
procedures. These current procedures are designed to elicit not only
the conventional adverse reactions that can occur to a chemical or
drug but also the more subtle and complex expressions of toxjut?/
that may only be observed over the entire life span of the animal,
for example, ‘in carcinogenicity testing or in the multigeneration
reproduction studies. We anticipate that the next 35 years will pro-
duce similar improvements in toxicity testing. Toxwolog¥ is. of
course, a very dynamic field, and we doubt that new types of testing
will ever cease to be discovered.

The battery of testing procedures currently utilized in the testing
of food in%redients requires both a considerable period of time (mini-
mum of three years) and substantial funding (approximately S500,-
000) to complete. It is for these reasons that rapid and less costly
In Vitro screening procedures are receiving so much attention at the
present time, not just in an effort to reduce the time and cost of
testing, but also to utilize the available testing facilities of the country
most effectively. The screening tests, however, are not now capable of
replacing in vivo studies in animals. Their use in requlatory decision
making should be as a supplement to, not replacement for. con-
ventional studies.

National Constraints on Safety Evaluation

There are several limitations on our country’s capability to under-
take safety studies on all food ingredients. The major limitations are:
Food Protection Commjttee, Food  C., Safet [uation is a Risky.Busi-
aZNutPuEn Oéhd’ .Evauateln t? nes% Urﬁ\lpu ﬁ?sheé remarks  deli ereg
afety 0 god g é%ls, Nationa N he Nuytrition F8undatjon 00d an
Acg ehm of megce 1910, utritton. Liaison Committeg meetmq,
emical an Eln meerdnqNN%ws, Jap. 1977 Kolata, Gina B., Cheml-

ok: 38, ]]%)76' Healt aq] ! f' ?re cal  Carcinogens: . Industr opts
Eana a, The Testing of Chemicals for ozntr%\igrsBIZ *Quick™ Tests, Sclence,
arcing engcn. Fsj}ggenlcne/, and Tera-  192: 1215, 19/6.
togemc@, ept. 19737 Kirschman, John
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(1) limited number of qualified scientists, particularly path-
ologists ;4

(2) limited number of qualified laboratories, both inside and
outside government;

(3) competing priorities for testing other substances; and
(4) economic burden.

~An examination of the limitations on cosmetic safety testing,
which are analogous to those affecting food ingredient safety evalua-
tions, is illustrative. Arthur D. Little, Inc., conducted a study24 to
evaluate the impact of legislation pending in 1974 that would have
required safety testing of all cosmetics and ingredients used in cos-
metics—a much smaller number of ingredients than are used in food.
Based upon the estimated 1340 %ualnfled pathologists practicing in
the United States in 1974, Arthur D. Little, Inc. concluded that safety
testing of the more than 25,000 cosmetic products and ingredients
on the market would take at least 30 years at an estimated cost of
$6.5 billion. This Broposed legislation would have resulted in a
staggering use of laboratory animals—a minimum of 60 million mice,
38 million rats, 6 million rabbits, and 0.5 million dogs. The report
concluded that this proposed cosmetic safety testing
“would thus almost certainly have a serious adverse impact on other mtgy'or
research actvities, such aﬁ]t e cancer and heart gr?eqrams nfw .drug and oo

ad Hve tes.tln% etc., which co ?ete.f_or the ‘same refatively limited “number o(%
qualified scientific personnel and facilities.

The severe limitations imposed by shortages of trained scientists
and facilities, which can only be sIowLy_correqted, are reasons why
the impracticality of testing every food ingredient in every possible
toxicological test protocol poses a major societal dilemma. Safety
Ludgments.can be based on experience with common food use and on

nown toxicity information without requiring repeated, periodic stud-

les of good ingredients with the newest toxicological testing procedures.

Cost is also a significant factor. The FDA has estimated that the total
cost of the GRAS ist review program has been aﬁprommately $18
million to date.%5 For this expenditure, the FDA has been able to
reach, in its jud%ment, the half-way point in the review of 439 non-
flavor GRAS substances, a program initiated in 1969. One needs to

ALittle. A D.. Inc., Report to the 5 See footnote 13

e By b o 1
ssoclation, Inc.), Feb. 15. 1 i

FOOD ADDITIVE SAFETY EVALUATION PAGE 191



compare the $18 million expenditure, the seven years and roughly
220 compounds reviewed with the total number of food ingredients
already discussed above. If the FDA could complete the review pro-
cess for the remaining compounds in half the time that it took for
the review of the first half of the GRAS list, and at the same rate of
economic cost, it would require more than our lifetime and hundreds
of millions of dollars.

By and large, the work done to date by government and industry-
in reviewing the safety of existing food ingredients is based on a
compilation of available data. The generation of new laboratory data
—for example, chronic feeding studies in rats, dogs or other species—
will add mgmﬂcantly to the costs of the review of the safety of food
ingredients. Recently, the FDA outlined a comFrehenS[v.e program
to resolve the status of provisionally listed color additives.% Ag-
propriate scientific investigations must be undertaken on about 30
color additives and data must be submitted to the FDA according to a
prescribed schedule before final decisions will be made on the status
of these colors. It is estimated that it will take four years and $3.2
million to conduct chronic toxicity feeding studies on just eight of
these colors, each of which has already been evaluated in at least
two species during earlier tests.

The ‘“‘Food Lag”

According to the President’s Science Advisory Committee_ref)ort,
there has been an overall decline in the number of new chemical en-
tities introduced each year as intentional food additives.27 The rea-
son for this “food lag™ is the increased requlatory regmrements (that
is, the Food Additive Amendments to the Federal Food, Drug, and
Cosmetic Act) that must be met for approval of a new food in-
gredlent.28 Few companies are willing or able to spend upwards of
500,000 per compound to conduct, over a period of three to ten
years, the required series of toxicological tests needed to support a
food additive petition.29 Unless a company receives a patent on a
particular chemical, once the substance meets FDA approval any
company is free to manufacture it. Furthermore, once a company
makes such a financial investment on toxicological testing, there is

AFederal Register, 41 : 41860, 1976, BOser, Berard. 21 Fgoa D
2P neﬁo géhemm Is and Fealh.  Cosmitic Law Journal, 616, (Nov.
Pres@ent_s gmence A(ii %

isory .Commit- 1961, .
tee. Chemicals and HeatYw NZIIOH&T Scl- Muul, Ilar et ah. Science, 193: 834,
€NCe Foundation, Sept 1973 1976.
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still the possibility that the FDA will delay acceptance for months
or years or reject the food additive petition.

At a time when the world is deeply concerned about its ability
to feed an ever;growm?. population, we should be very concerned in-
deed about national policies that discourage innovation in food tech-
nology. This is the time when new methods of food production and
processing should be advanced as a national priority.

Essentiality of Setting Priorities

When setting priorities for safety evaluation of food ingredients,
two broad overlapping areas of concern must be recognized: (1) the
total universe of chemicals in man’s environment of which food in-
thedlent.s are a small and relatively well-defined segment, and (2)
the relative potential hazard of the individual food ingredients.

~ Foods, drugs, cosmetics, medical devices, toxic chemicals, pesti-
cides, environmental contaminants and an enormous number of con-
sumer products all Pose a risk of hazard to man. Society must set a
priority for food safety evaluation within this broad context, taking
Into consideration the available resources for toxicological evaluation
—qualified scientists, testing facilities and funds. Unfortunately, there
IS today no organized effort within government or society at large
to rank these hazards in order to set priorities for toxicological test-
ing and evaluation. In an effort to test first those materials which
may pose the greatest risk to man, we need an overall assessment
Pefgre national commitments are made for food ingredient safety
esting.

~Achieving a comprehensive, orderlg review of the safety of food
ingredients and reassuring the public that both industry and govern-
ment are wqulnﬁ tocqether toward a common objective are mutual
goals to which the Congress and the food industry need to strive.
We appreciate this opportumhy to submit comments to the Commit-
tee on the use. regulation, and safety evaluation of food ingredients.
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APPENDIX A
Functions of 32 Commonly Used Food Ingredients

Flavoring Agent/Flavor Enhancer
Monosodium glutamate
Mustard
Black Fepper .
Hydrolyzed vegetable protein

Stabilizer/Thickener— imparts or
maintains the desired texture, con-
sistency and thickness in foods

Sodium caseinate

Acacla

Modified starch

Leavenln? Agent—produces a gas
that lightens dough or batter
Yeasts
Monocalcium phosphate
Sodium aluminum ﬁhosphate
Sodium acid phosphate

pH Control Agents—controls the
acid-alkaline balance in foods
*Sodium carbonate
ACalcium carbonate
*Dicalcium phosphate
*Disodium phosphate

Sodium bicarbonate

Hydrogen chloride

Citric acid

Sulfuric acid

Sodium citrate

* Also acts as leaving agent
PAGE 194

Sodium hydroxide
Acetic acid
Phosphoric acid
Calcium oxide

Emulsifier—permits disFersion of
t!ny.JJartches or globules of one
liquia in another liquid

Lecithin .

Mono- and diglycerides

Preservative—inhibits bacteriolog-
ical spoilage of foods
Sulfur dioxide

Firming Agent—produces desirable
crispness or texture in foods
Calcium chloride

Processing Aid—assists in filtering
or removing unwanted color
Calcium sulfate

Effervescent—causes bubbles when
escaping from a liquid
Carbon dioxide

Humectant—retains moisture in
foods
Sodium tripolyphosphate

Coloring Agent
Caramel
[The End]
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OTC PANEL ON TOPICAL ANTIBIOTIC PRODUCTS
REPORTS FINDINGS

eA vr ory_Review eI n OTC Antimicro |aI rug Products
has a vrse yFoo rf q)Admrnrstratron Aveg ntr%rot}cs
use In overt eccun er rst ar ointmepts are s e an ectrve
shie rrhq minor cuts om bacteria an orer n substances. pane
note owever th at t ere 1S no oo t at these hrot cs cause r({r
ecteg }grounds asterTb ge acrena an urte

wou Ie rove t e usefulness of first-al orPthnts or ?
g % A Has issyed ar%rog 3e monograph tor OTC topica
ntibiotics based on the panel’s reco ations.

Safe and Effective Antibiotics

The five antibiotics Jud ed . safe and effectrve in prot%ctrn ser
wouRs were jrtracA hr%e ymixin B sulfate (when combine

ﬁ r]anrr iotic v rre(Jres rif tetracgc ne ch ortetra erne
K rochlori e 0 thlet{ac 8“ e hydroch n tet acycl |n
oride). P t ere was rnsu |crent fa to c nc
ree other an lotics—gra acrd eamycin su ate, an rP mrxrn
Ifiate used alor.e—are”safe and effective In p[)otectrn
ecra attention was given neomycin sulfate ecaus a num er
re orted rashes resuftin from fS use. Fr#rt er stuﬁ%s were s %
% anel to h r}e the exter(]t skin rash before a final
ecision smad on Its suitability for continued OTC use.

Labeling

The advrsor anel. recomm nded that the IabeI on aII 0TC Jrrts
aid ornt ents w against use on er than one we deg(?s or
r%atlrng ong tandl ng skin con ro s. It also reco mendéd  that th e
abel ddvise t e user to seek a

ysrcra?s care In the case of dee
unctarre wounds or serrgus burns, or if itching, redness, swelli J)
garn evelop or increase during use.
Comments
g e%”ervtﬁ‘g e rwnaara“r g”d 5 Ehmadn:
arﬁ be avartf e at t 6 s%earrn g[er B an addrtrona?
% nts ree hose on file nhag e subm untr 8ust
ter e ﬁua ngt e comments, t 8 riy Wi ssueamon %rap
% r% ective |ngred|ents and acceptanle labeling claims
irst-aid ointments.
Antibiotic FDA Proposal, 45451

:
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PROPOSAL DEFINES ROLE OF INACTIVE INGREDIENTS
IN OTC DRUGS

Each inactive tngrtedrent in.an %er -the-counter. dru%( would hve
lngr orm a specr IC” function, m hon to meeArng |st|nr% etgr
sta ars under arecent roposal e Food and Dru ini
Pon The' intent of the {e uirement s to g{even aH active Ingredient
r(}d to he not enerfa I% recognize (an ective éar he .
nee more tes 10 gretarne an esignated as an IH
ac |ve nwre ient .| |t does not Ee form an acceptable ncthon FS suc
tou mactrve mgre dients need not gP ear on belrnq
gosa e |res at If one such ingre t is dec lared, then all
us ec ared. Two ex? rr)n?ns exern t the ec laration” of colors
taqra Ces, Iavors and Identi T rom dlic sure ot elr comﬁone ts and
t the disclosure Tule to voluntary declaration of nactive Ihgredients.

Conditions an inactive ingredi éent woulii have to fuILrII to meet the
FDA® reﬂurrement or safet suitability. include erng Jsted In
n 0 |(i|a Co pen Ium arm c?utrcl aid, being sed at no
er evelh reasonal |re rots quJ%se nd not Inter-
|n with the effectivenes roduct o J ests that deter-
inrnewet r the prodyct eets |ts rofessed stana ﬁroposal
sts acceptable categories or use 0 mact#/e Ingredients, su dﬁ? alr
|s?(!acement agents emylsiriers, and . sti enrnvral %ents and  defines
incidental ingredients to which thé requirements would not apply.

Comments on the proposal will be accepted until June 13, 1977.

FDA COMPLETES RECODIFICATION PROGRAM

Recodified and reorg Hrzed rg uIano relatmg %o erorcement
adminis ratrve ractr es E B res a ons 0 a rrty and
gr%ora ditives een ISSli a/ eFoo mrnrsr

e reissuance o the fnera % Iatrons mar 5 t e e
Pronram egun sever n%/ears 0 8 recod and repub mg
s requlations’to make thent easier o find and un esta
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"Good Manufacturing Practices” Rules
Proposed for Medical Device Makers

MEDICAL DEVICES REPORTS

Controversial, FDA-proposed “Good Manufacturing Practices” rules are
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panel classification recommendations are also updated (*classification” s at
the heart of medical device controls), with final recommendations and classifi-
cations to come. Both developments are important. so vou'll want to follow
what happens closely.

CCH's ome-volume Medical Devices Keports can help wiedical and denial
device makers keep up and cope witl complex developments under
Medical Device Amendments. Promising safer, more effective products
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standards, they threaten problems galore for those who must comply!
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Subscrihing for CCH's Reports starts vou off with the Food, Drug, and
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