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such law  and it renders an im portan t public 
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create a be tte r know ledge and un derstan d in g  
of food, d rug  and cosm etic law, (2) to  pro
m ote its  due operation  and developm ent and 
thus (3) to effectuate its g reat rem edial p u r
poses. In sh o rt: While this law receives normal 
legal, adm in istra tive  and judicial consideration, 
there remains a basic need for its appropriate 
study as a fundam ental law of the  la n d ; the 
J ournal  is designed to satisfy that need. T he 
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REPORTS
TO THE READER

The J ournal’s first article “Counseling 
Your Medical Client: Law—Business— 
Strategy” by Philip Sperher. states that 
counsel can be most effective by taking a 
step-by-step approach in advising clients 
on how to cope with new laws, regula
tions and norms of conduct. The step-by- 
step approach would involve taking the 
client through all considerations, decisions 
and actions that must be taken from a 
point at which a new product idea is for
mulated to its full-scale market introduc
tion. Mr. Sperber is manager of the legal 
department of Cavitron Conp.; his 
paper was presented at the 32nd annual 
meeting of the Food, Drug and Cosmetic 
Law Section of the New York State 
Bar Association which was held on 
January 27, 1977 in New York. His 
article begins on page 148

In his article “Regulating Pharmaceu
tical Innovation: An Economist’s View,” 
J. E. S. Parker, Ph.D. states that gov
ernments, in their anxiety to protect 
the general public from the effects of 
bad drugs, may have a detrimental 
effect on the flow of innovations. Dr.

Parker cites the Kefauver-Harris Amend
ments to the Food, Drug, and Cosmetic 
Act in 1962 as a contributory factor 
to the lack of innovation in the American 
pharmaceutical industry. Dr. Parker 
is senior lecturer at Otago University, 
Economics Department, Dunedin, New 
Zealand. His article begins on page 160.

Robert W. Harkins, Ph.D., states that 
drugs, foods, cosmetics, toxic chemi
cals, consumer products, etc., all pose 
a risk of hazard to man and that society 
must set a priority for food safety 
evaluation within this broad context. 
He further states that in an effort to test 
those materials which may pose the 
greatest risk to man, we need an overall 
assessment before national commitments 
are made for food ingredient safety test
ing. Dr. Harkins is Vice President of 
Scientific Affairs of the Grocery Manu
facturers of America, Inc. His article, 
“Food Additive Safety Evaluation” which 
was presented on behalf of the Grocery 
Manufacturers of America before the 
Senate Select Committee on Small Busi
ness on February 24, 1977, begins on 
page 182.
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Counseling Your Medical Client:
Law—Business—Strategy

By PHILIP SPERBER

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

The New Medical Device

CO U N S E L IN G  A M E D IC A L  D E V IC E  C O M PA N Y  has becom e 
a mind-boggling task over the past few years. The three major areas 

of concern have been the B ureau of M edical Devices & D iagnostic 
P roducts, the B ureau of Radiological H ealth  and product liability. 
All th ree  areas have undergone a rapid ly changing  transition . T he 
B ureaus are in the m iddle of classify ing products, p rom ulgating  
standards and se ttin g  up procedures for p rem arket clearance and 
w ell-controlled investigations. In the product liability  area, standards 
of conduct and care have becom e m ore strict.

Counsel can be m ost effective by  tak in g  a com prehensive step- 
by-step approach to  advising his client or com pany on how  to cope 
w ith th e  new  laws, regulations and norm s of conduct. T his involves 
tak in g  the com pany th rough  all the considerations, decisions and 
actions th a t m ust be m ade from the point a t which a new product 
idea is th o u g h t of— righ t th ro ug h  experim entation , testing , develop
m ent, investigation , m anufactu ring  and full scale m arket in troduction.

L et us begin w ith a situation  w here a com pany has a new idea 
for a m edical device th a t has com m ercial potential. The first thing the 
com pany needs to  know  is the expense of governm ent com pliance 
and the risk of not being able to ob tain  approval to m arket th e  de
vice w ith in  a reasonable period of time.
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If  the  proposed device is no t w ith in a type of device th a t has 
been classified in Class I (G eneral C ontrols) or Class I I  (P e rfo r
m ance S tan dards), the  device will fall under Class I I I  (P rem ark e t 
A pproval) p u rsu an t Section 513(f) (1) unless it is su b stan tia lly  equiva
len t to  a device th a t was on the  m arket p rio r to  M ay 28, 1976, the  
enactm ent date of the  M edical D evice A m endm ents. H ow ever, if suf
ficient in form ation exists to  estab lish  controls or a perform ance s ta n 
dard to provide assurance of safe ty  and effectiveness, th e  S ecretary  
can be petitioned to rem ove the  device from  Class I I I  p u rsu an t Sec
tion 513(f)(2 ).

If insufficient inform ation exists for estab lish ing  a perform ance 
stan dard  to assure safe ty  and effectiveness and if th e  device is to 
be used for suppo rting  hum an life or p reven ting  m ajor im pairm ent 
of human health or if i: presents a po ten tial unreasonable risk of ill
ness or in ju ry , then p rem arket approval will be necessary before the 
device can be m arketed. In th is situation , the  com pany can expect 
m arket in troduction  of the product to  be delayed beyond the norm al 
tim etable for product developm ent in o rder to com ply w ith form al 
te s tin g  protocols and p rem arket application subm ission requirem ents.

If the proposed device is su b stan tia lly  equivalent to  a device 
th a t was on the m arket p rio r to  M ay 28, 1976, th e  com pany can 
m arket the product before obtaining prem arket approval. H ow ever, 
p u rsu an t Section 5 0 1 (f)(2 )(B ), p rem arket approval m ust be obtained 
w ith in  90 days after the Secretary  prom ulgates a p rem arket approval 
regulation  for the device pu rsu an t Section 515(b), b u t in no event 
earlier than  30 calendar m onths from the date th a t the device w as 
classified into Class I I I  pu rsu an t Section 513(d).

The Medical Device Exploratory Phase
If the product idea gets the green light, the next stage is ex 

p lo ra to ry  research and experim entation to  determ ine feasibility. A 
breadboard  is assem bled and tested. A t th is p repro to type stage, com 
pany personnel should take in to  consideration vo lu n tary  standards, 
governm ent standards and product liability  factors. T he days of de
bugg ing  a product after problems develop in the field are becoming a 
th in g  of the past. Recalls, corrective actions and product liability  
law  suits m ake it essential th a t the safest and m ost effective design 
be selected as early in the product development process as possible.

G uidelines and stan dards established by organ izations such as 
the A m erican N ational S tandards In s titu te , the Am erican Society for
LAW— BUSINESS----STRATEGY PAGE 1 49



T estin g  and M aterials, the  A m erican S tandards A ssociation, the As
sociation for the  A dvancem ent of M edical In strum en ta tio n , the E m er
gency Care R esearch In s titu te , the In s titu te  of E lectrical and E lec
tron ic E ng ineers, the In te rna tion a l Electro-technical Com m ission, the 
In te rn a tio n a l S tandard ization  O rgan ization , the  N ational E lectrical 
M anufactu rers A ssociation and the N ational F ire  P ro tection  A ssocia
tion  carry  m uch w eigh t w ith  ju ries as evidence of a level of care to 
be exercised by  m anufacturers. In  addition  to considering the ac
cepted practices of industry , com pany technical personnel should ex
plore all reasonable design a lternatives and investigate the dangers 
involved w ith  perform ance goals and the  in tended purpose of the de
vice p rio r to  detailed design w ork and p ro to type construction . I t  is 
also im p ortan t to determ ine how a selected product design could be 
sub ject to m isuse or abuse hav ing no th ing  w hatsoever to  do w ith  
the in tended function of the product. T hese product liability  con
siderations should not be p u t off in the  product developm ent process 
to a po in t in tim e w here, for bu dg etary  and political reasons, person
nel m ay be locked in to the particu lar design selected.

If there are performance standards applicable to the medical device 
p u rsu an t Section 514 or if there are applicable performance standards 
pursuant P art 1010 of the Radiation Control for H ea lth  and Safety A ct 
regulations, these  should be studied  carefully  before selecting  a de
sign for the  p ro to type  phase of p roduct development. N ot only m ust 
these standards be com plied w ith  prio r to  m arket in troduction , b u t 
they  also serve as prima facie proof of negligence if not com plied 
w ith because they  are c ircum stan tia l evidence of a standard  of care 
estab lished by our society.

The Nonclinical Device Study
P ro to typ e  design and construction , bench testing , field tes tin g  

and anim al investigations should be carried ou t in the  m ost reason
able m anner feasible for a device th a t does not need p rem arket clear
ance and w hich is no t sub ject to prom ulgated  standards. W hen there  
are applicable stan dards un der the  M edical Device A m endm ents or 
the R adiation  C ontrol Act, care m ust be taken to  com ply w ith test 
procedures ou tlined in such standards.

In  the  situa tion  w here th e  device is expected to be classified in 
Class I I I  or is in Class I I I  and is expected to s tay  there, the  m anner 
in which the  com pany conducts its nonclinical investigations to de
term ine safe ty  and effectiveness takes on g rea t im portance in the
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company’s ability to obtain prompt premarket approval. On N ovem ber 
19, 1976, the FD A  published proposed regulations for good laboratory 
practice (G L P ) when making nonclinical laboratory stud ies th a t form 
part of th e  data to be subm itted  in th e  p rem arket approval application. 
Nonclinical laboratory studies m ust be done p u rsu an t to an approved 
protocol under th e  supervision of a study  d irector w ith adequate 
professional or scientific credentials. S tric t 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, w ritten  opera ting  procedures se ttin g  forth  in detail the 
methods, materials and schedules to he used in testing, the maintenance 
and calibration of testing equipment, retention of records, equipment and 
specimens, and the recording of statistical methods employed for analyzing 
the  data.

Before the  com pany com m ences w ith the nonclinical p ro to type 
te s tin g  phase, i t  should decide w hether to  file an application for ap
proval of a product development protocol pursuant Section 515(f). The 
p rod uct developm ent protocol rou te  enables the  com pany to  develop 
the  m edical device sim ultaneously  w ith  the data necessary to dem on
s tra te  safe ty  and effectiveness, in accordance w ith the requirem ents 
and objectives of the  protocol. A fter th e  protocol has been carried 
o u t and the objectives are met, a notice of completion of the approved 
protocol is subm itted  to the  Secretary . If  the S ecretary  declares the 
protocol com pleted, such an order is equ ivalent to approval of an 
application for p rem arket approval for th e  device, and the  com pany 
now  has clearance to go ahead w ith  m arket in troduction .

If it is up in the air as to  w hether p rem arket approval will be 
needed for the device, the  com pany m ay no t w an t to bo ther with 
the  onerous requirem ents of the  product developm ent protocol red 
tape. Also, if the com pany is in a rush to g e t th e  device o u t on to  the 
m arket, in a situation  w here p rem ark et approval is no t needed for 
the 30-month period of Section 513(d). th e  com pany m ay not w an t to 
w ait the  120 days for approval or denial of its proposed p rod uct de
velopm ent protocol.

The Clinical Device Investigation
A fter com pletion of testing , analysis and final p ro to type  redesign, 

the com pany is ready  to  com m ence d ra ftin g  design specifications, 
ordering  m aterials, w ritin g  th e  bills of m aterial and preproduction
LAW----BUSINESS----STRATEGY PAGE 151



pro to type construction  for brief lab and env ironm ental tests  and 
extensive clinical investigation  if p rem arket approval is required 
for the  device. T he in teg rity , quality  control, record keep ing and 
protocol details of th e  hum an tria ls  m ust be even m ore rigorous 
and exhaustive  than  the  nonclinical laborato ry  studies.

If the device does no t have th e  benefit of the 30-m onth grace 
period for being classified into Class I I I  pu rsu an t Section 513(d), 
then  an application m ust be subm itted  for an exem ption for investi
gational use p u rsu an t Section 520(g) in o rder to s ta r t te s tin g  th e  de
vice on hum an subjects. T he proposed investigational device exem p
tion regu lations published by the F D A  on A u gu st 20, 1976 indicate 
the volum inous th ings th a t have to  be done by the  sponsor of a clini
cal investigation  w hich com pletely foreshadow  in tim e and expense 
the requirements of the proposed nonclinical laboratory study regulations.

Medical Device Production
U pon com pletion of in vitro and any necessary in vivo te s tin g  and 

investigations, the final design of th e  m edical device should be re
view ed one last tim e for com pliance w ith perform ance standards 
prom ulgated  by the  pertinen t FD A  bureaus and for p roduct liability  
proofing p rio r to p roduction  release for a pilot run. Also, if the m edi
cal device needs p rem arket approval p rio r to sale, a notice of com ple
tion of the  p rod uct developm ent protocol or an application for p re 
m arket approval should have been subm itted  w ith sufficient lead tim e 
because the S ecretary  has four m onths w ith in which to  approve or 
reject product development protocol completion and six months w ith in 
which to  re ject or approve the  application for p rem arket approval

T here  are a num ber of w ays to  “ liability  proof” a new medical 
device. W h en  the  final design and m ethod of m anufacture  has been 
decided on, a b ra in sto rm ing  session should take place to foresee w hat 
the  u ltim ate  user m ight do to the device w ithou t th e  benefit of any 
instructions on use and in tended purpose. T his exercise will b rin g  
out hidden defects, hazards and o ther problem s associated w ith equ ip
m ent usage by careless personnel. T his session will also b rin g  ou t 
the need for various labeling con traind ications and w arnings.

T he com pany’s quality  control people should conduct and dis
cuss w ith  th e  designers, the m anufac tu ring  m anager and pro ject 
eng ineer a system s safety analysis and fault-free and failure mode
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and effect analysis under the assum ption th a t a new ly designed and 
m anufactured  p rod uct will m alfunction .1 E ach step of the m anufac
tu rin g  process should be analyzed and discussed to determ ine where 
hum an e rro r or carelessness and assem bly or m achine fault m ay re
su lt in finished devices no t m eeting  design and perform ance specifi
cations. Critical com ponents should be selected for 100% zero defect 
te s tin g  at various po in ts du ring  the  production  process. Inspection 
procedures should be established for vendor components, part to lerances 
and operating  param eters th a t affect p roduct safe ty  and effectiveness. 
Vendors should be asked to sign agreem ents w hereby they  prom ise to  
maintain records related to critical materials, parameters and components 
and prom ise to notify  the com pany whenever modifications are made.

Finally, good manufacturing practices (G M P s) promulgated by the 
F D A  should be s tric tly  adhered to. P roposed G M P regulations were 
published A u gust 5, 1975 for inclusion in S ubchapter H  of T itle  21 
of the  C F R  and should be paid a tten tion  to as an indication of final 
G M Ps 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, incom ing and rejected  or obsolete com ponents and labeling 
should be separately handled and sto red ; quality control instrumentation 
should be calibrated  per N ational B ureau of S tandards prim e standards 
and should be periodically inspected and m aintained a t least tw ice a 
year p u rsu an t w ritten  procedures w ith records of each calibration 
being m aintained; critical components should be identified with a control 
num ber w ith  a record m ain tained of inspections p erfo rm ed ; production 
records should be kep t for critical operations identify ing the  operator, 
date and checking perform ed; changes in material, components purchased 
or any aspect of th e  design should be perm itted  only a fte r a form al 
approval procedure has been completed ; th ere  should be a written master 
p roduct record of all specifications and procedures for p roduct de
sign, quality  control and labeling ; at least one un it of each product 
m odel and p ro to type should be reta ined  to ge ther w ith all associated 
docum entation  as p a rt of the com pany’s product h isto ry  record and 
adequate d istribu tion  records should be provided for w here feasible 
to facilita te  corrective action or a recall.

1 Chestnut v. Ford Motor Co., 445 
F. 2d 967 (4th Cir. 1971).
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Marketing the Medical Device
R egard less of w hether p rem arket approval is required, no m edi

cal device can be m arketed  prio r to 90 days notice to the  F D A  p u r
su an t Section 510(k) if it is being in troduced into com m erce for the 
first tim e or if it is no t sub stan tia lly  equivalent to  a device in com 
m ercial d istribu tion  p rio r to  M ay 28, 1976 or a device in troduced 
after M ay 28, 1976 that has been put into Class I or II. As of D ecem ber 
about 1000 51 0(K )s had been received by the FD A  from manufacturers, 
and only six or seven had been classified by the  FD A  as devices 
requ iring  p rem ark et approval pu rsu an t Section 513(f)(1 ).

Before a new  electronic m edical device or model can be marketed 
on tim e, an in itia l or model change repo rt m ust be subm itted  to  the 
B ureau of Radiological H ea lth  p u rsu an t Sections 1002.10 and 1002.12 
of the Radiation Control Act Regulations. Furtherm ore, electronic medical 
devices th a t m ust com ply w ith  applicable standards prom ulgated  by  
the Bureau of Radiological Health must have a certification of compliance 
perm anen tly  affixed to  the device prio r to d istribu tion  or delivery.

P rio r  to  sh ipp ing a m edical device for sale in another country , 
th a t co u n try ’s health  agency m ust approve im portation  and the 
S ecretary  m ust be notified of such approval if the  m edical device 
does no t com ply w ith th a t co u n try ’s law s or does no t com ply w ith 
th e  requirem ents of the M edical Device A m endm ents of 1976 if the 
product w ere to  be m arketed  in the  U n ited  S tates, p u rsu an t Section 
801(d). T hus, a m edical device will be deem ed adu ltera ted  or m is
branded  by  the  F D A  if it is being sold in C anada w ith ou t the proper 
labeling  p u rsu an t P a r t I of the Canadian M edical Devices R egula
tions, if the  device w as not tested  in C anada p u rsu an t Section 13 of 
said R egulations, if d istribu tion  records of the device in Canada have 
n o t been m ain tained pu rsu an t Section 21 of said R egulations, or if 
the detail notification sta tem en t is no t subm itted  to the D irector (of 
th e  H ea lth  P ro tec tion  B ranch of the  D ep artm ent of N ational H ea lth  
and W elfare) w ith in ten days of th e  date of first sale of the  device 
in C anada p u rsu an t Section 23 of said R egulations.

T here  are a num ber of con tinuing obligations to be com plied 
w ith  once a m edical device is m arketed  by a com pany. B etw een 
N ovem ber 15 and D ecem ber 31 of each year, each m edical device 
com pany m ust reg ister every estab lishm ent it ow ns or operates 
engaged in the  m anufacture, preparation, propagation, compounding or 
processing of m edical devices p u rsu an t Section 510 of th e  M edical
PAGE 1 5 4  FOOD DRUG COSMETIC LAW JOURNAL----APRIL, 1 9 7 7



Device A m endm ents and S ub part B of P a r t 807 of the R egulations 
p u rsu an t thereto. P u rsu an t Section 51 0(j)(2 ) of the  M edical Device 
A m endm ents, each m edical device com pany m ust report to  the 
S ecretary  du ring  the  m onths of June and D ecem ber a list of devices 
new ly in troduced into commerce. P u rsu an t Section 1002.11 of the 
R adiation  Control A ct R egulations, m edical device com panies m ust 
subm it an annual report betw een Jun e  30 and Septem ber 1 of each 
year sum m arizing  all quality  control procedures, testing , com plaints, 
trac in g  and o ther records for certain  electronic products. If the 
company is exporting medical devices, annual notification must be given 
to  the  S ecretary  iden tify ing  the devices to be in troduced over the  
nex t tw elve (12) m onths and the  countries to which they  are to  be 
exported p u rsu an t Section 801 of the Medical Device A m endm ents.

Noncompliance of Medical Devices
M anufactu rers c f electronic m edical devices m ust report acci

den tal radiation  occurrences, which are in ju rious or po ten tia lly  in
ju rious exposures, to  the  D irec to r of the B ureau of R adiological 
H ealth  im m ediately, p u rsu an t Section 1002.20 of the  R adiation Con
tro l A ct R egulations. A ny electronic m edical device th a t has a defect 
o r fails to com ply w ith a federal perform ance standard  m ust be 
b rou gh t to the  S ecre tary ’s a tten tion  to ge ther w ith a s ta tem en t of 
the m easures to be taken to take corrective action in the  form of 
repair, replacem ent or refund, p u rsu an t P a rts  1003 and 1004 of the 
R adiation  C ontrol A ct R egulations. D efect or noncom pliance notifi
cation m ust also be m ade to dealers or d istribu tors and traceable 
purchasers p u rsu an t Section 1003.10. F inally , m edical device com 
panies should be aw are of the  fact th a t in addition to a m andato ry  
recall for devices not m eeting  prom ulgated  standards or im proper 
or no certification, com panies are sub ject to a penalty  of up to  $300,- 
000 p u rsu an t Section 360C (a), ( b ) ( ( l )  of the  R adiation and Control 
for H ea lth  and S afety Act.

T he F D A  on June 30, 1976 published proposed regulations on 
recall policy and procedures for m edical devices th a t do no t em it 
electronic product radiation . Once the final regu lation  is prom ulgated , 
m edical device firms th a t vo lun tarily  take corrective action or re
m ove products from  the m arket m ust notify  the appropria te  F D A  
district office with detailed information on the defect, hazard, products
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produced and d istribu ted  and the recall s tra teg y  re la ting  to  the 
depth of recall, public w arn ings and effectiveness checks. I t  cannot 
be stressed  too stron g ly  th a t a p roduct recall con tingency plan should 
be established and carefully im plem ented w henever necessary. If 
notification is inadequate w ith  respect to  con ten ts or spread or depth 
of parties being notified, the m edical device com pany can expect the 
F D A  to insist on a second notification program  and fu rth er efforts 
un til th e  F D A  m akes a final decision on te rm ination  of the  recall 
action.2 One of the most sensitive areas where a com pany has failed 
to  use good ju dg m en t is depth of recall. A broadcast m ailing to hos
p itals w ith  respect to a defective product m ay not be sufficient if 
there  is a likelihood th a t these in stitu tions m ay no t dissem inate 
the  in form ation properly  to surgeons and physicians using  the equ ip
ment— likewise, with respect to a mailing to distributors or retailers.

T he m edical device com pany should also estab lish in advance an 
understan d in g  w ith its vendors and d istribu to rs  regard ing  the roles 
th a t each will play in a p roduct recall, as well as w ho pays or shares 
in the  expenses involved. Such agreem ent in advance will also assure 
th a t the d is tribu to r and reta ilers are m eeting  their obligations to 
keep adequate records for trac in g  the flow of products th rough  the 
d istribu tion  channel to  the u ltim ate  users. W ho bears the cost of the 
recall is of grave concern because a single M D notification can run 
up to $300,000.3

To avoid crim inal prosecution, the chief executive officer of a 
m edical device com pany m ust take m easures ahead of tim e th a t are 
adequate to  assure no violation occurs and m ust take m easures to 
im m ediately rem edy a violation w hen found.4 T he F D A  b rou gh t 45 
crim inal proceedings against individual executives and firms in fiscal 
year 1975.5 * * In the same period of time, the FD A  recalled 266 devices, 
seized 36, obtained court in junctions w ith respect to th ree and sent 
about 1800 regu la to ry  le tte rs  for less serious device vio lations.8

2 In the summer ¡of 1976, the FDA 
requested the Cordis Corp. to send an 
additional letter to users with respect 
to its Kappa pacemakers.

3 Cost estimation made by Jim Hulse,
Esq. of Becton-Dickinson during a
pane! discussion at the September,
1976 annual meeting of the American
Surgical Trade Association.

4 United States v. Park Supreme Court decision.
3 FDA Annual Report for 1975.
8 The FDA Annual Report for 1975; 

Hoffman, Joel E„ “Enforcement Trends 
under the Food, Drug, and Cosmetic 
Act—A View From Outside” The Food 
& Drug Law Institute W ork Session 
on Enforcement, Washington, D. C. March 17, 1976.
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I t is clear th a t  the  breadtli and com plexity  of com plying w ith 
all the law s and regu lations applicable to  m edical devices require the 
coord inated efforts of m any individuals in any one com pany. The 
chief executive w ould be well advised to  designate a key executive 
as the  com pany com pliance officer and liaison w ith the  FD A . T he 
chief executive should also m ake it m andatory  th a t he be notified 
im m ediately of any suspected violations, com plain ts or in juries. D if
feren t people w ith  p e rtin en t specialized experience should be m ade 
responsible for the different areas of concern, such as standards develop
m ent, device classification, G M Ps, perform ance standards com pliance, 
performance standards certification, nonclinical laboratory testing, clinical 
investigations, FD A  application submissions for devices in the premarket 
approval class, Section 510(k) submissions prior to nvwket introduction, 
equipment labeling, inspections, product recalls and initial and annual 
reports.

Medical Device Inspections
FD A  inspectors and investigato rs show ed up unannounced a t 

1621 device factories, w arehouses and p lan ts and took 688 devices 
for analysis and re lated  docum entation  in fiscal year 1975.7 T hese in
spections lasted anywhere from a m atter of hours to a duration of weeks.

A typical inspection involves follow ing the raw  m ateria ls from 
receiving rig h t th rough  production  to w arehousing. T ypical ques
tions th a t the in vestiga to r will ask are : who has responsib ility  for 
FD A  com pliance by a particu lar device being  inspected? w here are 
the com plaint files kep t?  is there  a form al rou tine  com plain t handling  
procedure? is quality  control o rgan izationally  independent of p ro
duction and w h at official does each un it report to? are there w ritten  
equ ipm ent m aintenance and calibration procedures? are there  w ritten  
records for each, batch, device or series produced? are reserve sam ples 
of finished devices re tained  and for w hat period of tim e? and are 
re tu rned  goods segregated , re tested  and red istribu ted  or destroyed?

I t is im p ortan t th a t the  com pany em ployee escorting  the FD A  
inspector be know ledgeable in the  overall operations and have access 
to vendor, production , quality  contro l and product h isto ry  in form a
tion. T he escort should also know  the F D A ’s and com pany’s righ ts 
w ith  respect to disclosure of inform ation. F o r instance, although  the 
inspector can dem and all docum entation  required  under Section 519

7 The FDA Annual Report for 1975.
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and 520(g) of th e  M edical Device A m endm ents, the F D A  has no 
au th o rity  to  see the financial, sales, pricing, personnel and research 
data  o ther than  shipp ing inform ation, personnel qualifications and 
in form ation re la ting  to  nonclinical laborato ry  and clinical te s tin g  
pu rsu an t Section 704(a). I t  is a good idea to have top m anagem ent 
represen ted  w hen th e  in specto r’s report is com pleted and discussed. 
Not only will this clear up misunderstandings, but it will also facilitate 
immediate compliance by a company which subsequently 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 expense of complying with ever increasing FDA regula

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 hav ing to  pay tremendously higher insurance premiums 
(if insurance can be obtained at all in the medical device area), and of 
persuad ing  reluctant vendors of components and m aterials 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 ou t to  a larger com pany 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 com pany not only has the financial, legal, regu la to ry  and 
quality control resources to handle the additional burden of com pliance, 
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

s Jan. 4, 1977 press conference of the being- one of the most severely affected 
Ford Administration Interagency Task by substantial hikes in product lia- 
Force on Product Liability singled bility 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. W ith 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 prem arket approval ventures 
stemming from internal development of new products. [The End]

DEXTROPROPOXYPHENE LISTED AS SCHEDULE IV 
CONTROLLED SUBSTANCE

The drug dextropropoxyphène has been added to the Drug E n
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 objection 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 IV.

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 F ood Drug Cosmetic Law Reporter, jf 41,841 and 80,864
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Regulating
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.

GO V E R N M E N T S  FA C E  A D IL E M M A  in regulating pharmaceu
tical innovation. In th e ir  anx iety  to p ro tect th e  general public 

from  the effects of bad drugs, they  m ay have a detrim en tal effect on 
the  flow of innovations. R esolution of th is dilem m a calls for a nicety 
of ju dg m en t and a degree of sophistication  th a t w ould seem difficult 
to attain. Certainly this is the conclusion to be drawn from the American 
experience du ring  the last fourteen years. Since the passing of the 
K efauv er-H arris  A m endm ents to  the  Food, D rug , and Cosmetic Act in 
1962, the regu la to ry  clim ate in A m erica has been tigh t. T he conse
quences of unsym pathetic  a ttitu des have been considerable and th is 
article  will ou tline them . Com parisons will be draw n w ith the United 
Kingdom (U . K .). The purpose is constructive. Innovation in pharm a
ceuticals is complex. A review  of the effects of a tigh t regu la to ry  
climate will help clarify the nature of the underlying mechanisms and 
provide a num ber of im portan t lessons which m ay be relevant to of
ficial policy in the  future.

An economist, when asked to predict the effects of a regu la to ry  
agency whose purpose is to m onitor pharm aceutical innovation, would 
com pile a m ental check list. Included in th is would be a know ledge 
of the  follow ing: the  folklore and political env ironm ent of the  agency’s 
operations, the term s of reference, the type and character of the adminis
trative structure, means of access to scientific knowledge, methods of com
m unication w ith  applicants, w ork ing  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 env ironm ent underly ing  the  enab ling  

legislation of a regu la to ry  agency, m ay provide som e useful insights 
into opera ting  a ttitudes. If the laws have been fram ed in an atm os
phere of m istrust, the agency’s role m ay then be in terp re ted  as a brief 
to p ro tec t the general public and not as a superv isory  jo in t ven tu re 
to prom ote 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 atm osphere, delays in approving  innovations caused by 
th e  reg u la to ry  process become a benefit and no t a cost in the eyes of 
those responsible for op era tin g  the agency. I t  is clear th a t th is m is
trust continues today. Drugs, the drug industry and the Food and Drug 
A dm inistra tion  (F D A ) are considered fair gam e by politicians. T he 
average num ber of form al Congressional hearings re la ting  to th e  FD A  
is betw een 35 and 40 per annum .1 T he C ongressional criticism  in 1974 
of the F D A ’s final approval of beta blockers for angina underlines the 
persistence of th is m is tru s t.2 As one com m entato r observed, th is case 
“ . . . is destined to becom e a classic in the h isto ry  of political pharma
cology, with very wide im plications for the legislation and regulation 
of d rugs.”2 (S tress  added). In m ost o th e r countries, such ill-informed 
criticism  would never have been voiced. A m erica is th us saddled with 
a regu la to ry  system  w here sound m edical ju dg m en t m ay no t be the 
sole criterion guiding decisions. The FD A  is involved in an atmosphere 
th a t requires political as well as m edical caution. T his is a pressure 
that can do little to imorove the quality of operations.

T he con trast w ith  the B ritish  system  in basic a ttitu d es  has been 
very  considerable. In  B ritain , the em phasis has been on tru s t  and 
the regu la to ry  a ttitu d e  has centered on cooperation. T he political

1 New Drugs; pending legislation. 2 Wardell, William M. and Lasagna,
Legislative Analysis No. 13, 94th Con- Louis, Regulation & Drug Development, 
gress, July 8, 1976. American Enter- American Enterprise Institute 197S. 
prise Institute. 3 Ibid., p. 122.
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env ironm ent has also been much m ore wholesom e. T he ac tiv ity  of 
the  regu la to ry  agency is not considered fair gam e for parliam en tary  
com m ent. As a resu lt, delays in approval have been m inim al. U n 
fortunate ly , there  are signs th a t th ings are changing  for the worse. 
W ith  the im plem entation  of the M edicines A ct of 1968, the indications 
are not encouraging. M ore will be said on th is  later.

Terms of Reference
T he term s of reference of a regu la to ry  agency m ay have a con

siderable im pact on the process of innovation. F or exam ple, the  1962 
A m endm ents laid down a new  series of guidelines for the  FD A . T he 
m ajor changes related  to  the need for m anufacturers to prove efficacy 
(in addition to  safe ty) and contro l was extended over the  clinical 
stages of investigation . P rio r  to the  A m endm ents, approval was not 
required  to  te s t d rugs in hum ans. A fter 1962, a sponsor had to  comply 
with the Investigational New Drug (IN D ) procedure and receive FDA 
approval before a new  pharm aceutical could be used in m an. Preclinical 
data has to be subm itted  for review  and supervision extends th rough  
the clinical stages of d rug  investigation . T hus, the FD A  term s of 
reference cover safety and efficacy and include control over clinical 
research.

U n fo rtunate ly , safety and efficacy requirem ents are easy to p re
scribe by legislation, bu t ex trao rd inarily  difficult to im plem ent. Safety 
is a relative and no t an absolute concept, and efficacy is often patien t, 
specific and frequently  only assessable after w idespread general usage 
of a pharm aceutical. A ny in stitu tion  charged w ith  th is dual respon
sib ility  will have a bu ilt-in  cau tionary  bias which is likely to resu lt in 
delay. L egislation  requ iring  th a t efficacy, as well as safety, be deter
m ined p rio r to m arketing , is in effect requ iring  th a t user conditions 
be sim ulated  by an extensive series of tests. M onitored release and 
post-m arketing  surveillance procedures are shunned as m ajor assess
m ent techniques. T hus, the burden of proof falls on clinical trials. 
Because it is seeking a sub stitu te  for the final m arket, the regulatory 
agency will press for these to be as large and as long run as possible. 
T he applicant on whom  the cost burden falls, finds itself involved in 
a sim ulation  exercise— w here the  pressure is for absolute proof, and 
w here th e  regu la to ry  au th o rity  has a bias tow ards a sam ple size and 
duration  period much g rea te r than  is practicable. T he resu lt of th is  
conflict is likly to be delay.
PAGE 1 6 2  FOOD DRUG COSM ETIC LAW  JO U R N A L---- A PR IL, 1 9 7 7



Structure
T he type and character of the adm inistra tive  s tru c tu re  m ay be 

h igh ly  re levan t to the operations of a regulatory authority. Types of 
arrangem ents vary  from  an organ ization  which is a fully in teg ra ted  
departm en t of governm ent, to a quasi-independent body which m eets 
sporadically  and which functions on an ad hoc basis. A n au th o rity  
th a t is a “full b low n” departm ent of governm ent has m any advan
tages. I t  will have the full panoply of supportive services, will tend 
to have a continuity of experience and operate on well-defined proce
dural lines. T hese v irtues m ay not, how ever, be appropriate  for the 
job in hand. I t is too easy to  un leash prejudice by  the use of the  word 
bureaucracy , bu t under the  circum stances it is perhaps appropriate . 
A  large, slow-moving, relatively inflexible organ ization , which is an 
alm ost inevitable characteristic  of a civil service type of s tructure , 
m ay be high ly undesirab le for the task  in question. Tn the treatm ent 
of subm issions, it is plausible to argue th a t a faster m oving, m ore 
flexible type of o rgan ization  is required. F requen tly , these are the  
v irtues th a t are associated w ith sm all o rgan izations which have an 
adm inistra tive  s tru c tu re  th a t confers a degree of independence.

T he differences in the U. S. A. and the U. Iv. regu la to ry  authorities 
are instructive  here. T he F D A  is a full blow n departm en t of State 
w hereas in the  U. K., p rio r -to the M edicines A ct of 1968, th e  Com 
m ittee  on S afety  of D rugs (C SD ) was a sm all, quasi-independent, 
flexible o rgan ization . W ith  the Act, the opera ting  m ethods of the 
CSD have been incorporated  into law  and its nam e changed to the 
C om m ittee on Safety of M edicine (C SM ). R eg istra tion  procedures 
have becom e m andatory . T hey  are no longer vo luntary . T hese changes 
are m ore th an  nom inal. T here  is now  a m uch m ore formal organizational 
s tru c tu re  and its charac ter is veering  tow ards th a t of the FD A . T his 
is beginning to show in terms of the numbers employed and in con
cern a t the speed of response to subm issions.4 A nother indication of

* Concern became so acute that the 
Association of the British Pharmaceu
tical Industry conducted a study to 
determine the delays associated with 
the processing of all tynes of submis
sions to the CSM— A Three Year Re
view of Submissions to the Committee on 
Safety of Medicines Tuly 1970—Septem
ber Î973. AB1PI 1974. No comparable 
data exists for the period when the 
CSD was the regulatory authority. The 
commentator, therefore, has to specu-

late on the contrast between the two 
regimes. Three factors suggest a worsen
ing performance. One, the anxiety ex
pressed by industry members leading 
to the A BPI study. Two, some com
panies were beginning to concentrate 
their early development activities abroad, 
because of CTC approval delays. Three, 
comment on the deteriorating regula
tory climate by knowledgeable inde
pendent observers. See footnotes (20) 
and (23).
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the effects of form alizing the existing  system  is to be found in the 
L icense of R igh t P rocedure and the  restrospective review  of ex istin g  
p roducts.5 P harm aceu tical m anufacturers have been given the righ t 
to apply for a “product license of r ig h t” for products already on the  
m arket before Septem ber 1, 1971. and approxim ately  36,000 licenses 
have been gran ted . By th is m eans, ex isting  drugs have been given 
the  oppo rtun ity  to becom e legal w ith in  the  new system .

R etrospective review  is m ore w orrying. Pharm aceuticals that have 
been g ran ted  a p roduct license of righ t are to be review ed for their 
efficacy. A pparently , 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 ex isting  products. 
N otice th a t the acceptance criterion  requires a dem onstration  of effi
ciency. “No h aza rd ” will not be sufficient. D ru g  com panies will be 
required to  provide data to establish the  effectiveness of p roducts 
on which the m arket has already passed judgm en t. M any thousands 
of man hours of research personnel tim e will be absorbed in prov id ing 
review  data, whose purpose is m erely to form alize inform ation which 
is already known to users of the drugs. In effect, therefore, the British 
system would appear to be changing in emphasis aw ay from practical 
experience in use as the best guide to safety, quality  and efficiency. 
In  th is sense, the  B ritish  regu la to ry  system  has become less trusting; 
a development that does not augur well for future regulatory performance.

Incentive Structure
An important elem ent in the operational character of any o rgan i

zation is the incentive o r rew ard  struc tu re . R egu la to ry  au thorities 
norm ally in terp re t th e ir  role as a screen to defend the public from 
“b ad ” drugs. T his perception is to som e ex ten t determ ined by the 
w ay in w hich sanctions and rew ards are levied on them . In such 
organizations, there is usually  no penalty  for delay and no rew ard 
for prom pt decisions. P u t ano ther way, all the sanctions tend to be 
lined up for the occasion when a bad drug is passed. W hen this happens 
there is public a rra ignm ent, opprobrium  and heads roll. U nder such 
an incentive s tru c tu re  it is inevitable th a t there will be a predisposi- * &

3 For a description of the procedure n a l  49S (Aug., 1957), also Reekie, W. 
see Marriott, J. V . R., “Safety, Efficacy Duncan, The Economics of the Phonna-
& Quality Review in the United King- ccntical Industry; Macmillan 1975, p. 
dom.” F ood D rug Cosmetic Law Jour- 106.
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tion tow ards caution. T he balance of the incentives is negative .0 
T here is no positive encouragem ent to  foster prom pt decisions. Delay 
is therefore favoured. I t gives the appearance th a t certa in ty  is being 
established. A cynic m ay also say th a t given a long enough delay, a 
subm ission will be self solving. Experience from  less tim orous regu
la to ry  system s in o ther countries m ay clear the  way for a safe decision. 
T he overall effect of such a “consum er p ro tec tio n“ a ttitu d e  is th a t the 
pa tien t is p rotected  from  d rug  hazard  and not from disease and dis
com fort.6 7 T his is an indictm ent of s tu n n in g  force and one which is 
particu larly  relevant to  Am erica. In fact. C om m issioner Schm idt of 
the FD A  has s ta ted  th a t to his know ledge there  has not been a single 
Congressional Com m ittee to investigate  the  failure of the FD A  to 
approve a new drug. Investiga tions have been entirely  on approvals.8 
I t  has probably  applied with less force in Britain. The m eans 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
A ccess to scientific expertise and staffing practice has a very  con

siderable bearing  on the character of the operations of a regu la to ry  
agency. Subm issions m ust be approved and, therefore, expert scientific 
opinion is recpiired. H ow  th is expertise is supplied is im portan t. I t 
m ay come from  “in house” personnel or m ay come from  outside the 
organization . T he distinction in the source of advice is high ly relevant. 
I t is tem p tin g  for a regu la to ry  au th o rity  to em ploy its own scientists. 
T here  are, how ever, disadvantages. T hese re la te  to the quality  of per
sonnel and th e ir independence of judgm ent. T he natu re  of the iob 
m ilitates som ew hat against a ttra c tin g  really  top quality  men. T he 
p rim ary  role of a sc ien tist em ployed in such an agency is to appraise 
the  research w ork of others. E m ploym ent in such a role offers neither 
the g lam our of independent research, nor the prospects for eminence 
th a t are associated w ith o ther avenues of scientific em ploym ent. I t is, 
therefore, likely th a t the staff a ttrac ted  to such a job will be of less 
than  top quality . T his w ould not m atte r so much if th e ir task  was

6 Peltzman, S., on p. 278 of Regula
tion, Economics and Pharmaceutical In
novation; Proceedings of the second 
seminar on the econom.es of pharma
ceutical innovation edited by Cooper, 
Joseph D., American University, Wash
ington, D. C. 1976.

7 Wardell, William M. and Lasagna, 
Louis. Regulation & Drug Development, 
American Enterprise Institute 197S, p. 
163.

K Schmidt, A. M„ “The FDA Today: 
Critics. Congress, & Consumerism.’’ 
Paper presented to the National Press 
Club, Washington, D. C., Oct. 1974.
(Mimeo.)
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less onerous. Unfortunately, the quality requirements are very demanding. 
Such m en are required to  vet pharm aceutical innovations and m ust 
therefore be of a calibre th a t they them selves are near the  fron tiers 
of cu rren t know ledge. W hen  they  are no t in th is class, the  resu lt is 
an tip a thy  from  sub m itting  com panies, and delay.9

Allied to th e  problem  of the quality  of “ in house” personnel, is 
th a t of independence of judgm ent. U sing  ou tside personnel has tw o 
m ajor advantages. T he first arises from  choosing consu ltan ts who are 
acknow ledged experts in th e ir field. T he second re lates to the inde
pendence of ju dg m en t of such experts. An assessm ent of safe ty  and 
efficacy of a new pharm aceutical at the prem arket stage is very rare ly  
a sim ple m atter. As indicated earlier, these concepts are probability 
based, and it is in such situations th a t an outside opinion m ay be of the 
g rea te s t value. T he consu ltan t is able to exercise judgm ent which is 
independent in a num ber of im portan t ways. As an acknow ledged 
expert, he m ay sustain  and carry  an opinion w hich is con trary  to  
“dep artm en ta l” judgm ent. As an ou tsider, he will p robably  be free 
of the unconscious opinion form ing process th a t occurs w ith in any 
organization . F urth erm ore , because his m ajo r source of incom e is not 
derived from the regu la to ry  au tho rity , there is less econom ic pressure 
to conform  to the  prevailing  opinion. H e is likely to  be free from  the  
negative incentive s tru c tu re  described above, and m ay well be less 
tim orous in his attitude. As a resu lt, the risk /benefit tradeoff in 
assessing new pharm aceuticals m ay be shifted aw ay from  th e  sh o rt
sighted consum er protection  view point. A consu ltan t is, therefore, 
in a position of s tren g th  w hich goes beyond his s ta tu s  as an expert. 
H e m ay be able to o rien ta te  the  regu la to ry  decision process tow ards 
pa tien t benefit, and aw ay from d rug  hazard.

In  A m erica, the F D A  relies alm ost en tirely  on the opinion of its 
own “in house” scientific personnel. In B ritain , there  is a m uch greater 
em phasis on the advice of ou tside consu ltan ts.10 T his con trast in 
access to scientific opinion a t the decision-taking stage, m ay have 
been an im portan t factor exp lain ing faster appraisal tim es in Britain. 
T hus, in a sam ple of 43 chemical en tities in troduced in to A m erica 
betw een 1965 and 1969, the average lead tim e of B rita in  over America 
w as 2.1 years.11 T he independence of ju dg m en t and the positive 
a ttitu d e  of ou tside scientific experts tow ards pharm aceutical innova-

0 See footnote 1. Richard L., (editor) Regulating New
Dunlop. Sir Derrick, “The British Drugs. Chicago University 1973.

System of Drug Regulation” in I.andau. 11 See footnote 7.
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tion  m ay well have been a m ajo r influence predisposing the system  
ag a in st delay, and in favour of p rom pt decisions.

Procedures
C o ntrast in w ork ing procedures yield in te restin g  insigh ts into 

the  na tu re  of th e  regula tion  process. In the U. S. A., subm issions to 
the F D A  and subsequent com m unications are alm ost alw ays in docu
m entary  form. W hile not prohibited , person-to-person con tact between 
the Administration and applicant company is not encouraged. All oral 
com m unications are docum ented and there is a m arked form ality  
su rro un d in g  these exchanges. As a resu lt, th is  type of in terchange 
tends to  be little  used and in practice, con tact is alm ost exclusively 
via exchange of docum ents. In  the U. K., m eans of com m unication 
are less form al. D ocum entation  is readily  supplem ented by person-to- 
person contact. Com pany R and D men and m em bers of the  C'SM 
m eet, to  iron ou t problem s. T elephone contact is not unusual betw een 
reg istra tio n  m anagers and CSM  staff. In effect, the system  lias a 
degree of flexibility th a t can help sidestep the delay which is inevi
table, w hen th e  w ritten  w ord is, in effect, the  only m edium  of com 
m unication. R eferring  back to  folklore, a system  w hich has arisen 
and evolved in a tru s tin g  atm osphere is unlikely to  be overconcerned 
w ith dev ising procedures to p ro tec t agency personnel from  “undue 
influence.” W here  the  atm osphere is less tru s tin g  the situation  is 
likely to be different. W o rk in g  protocols will be devised to insulate 
the reg u la to ry  agency from  pressure. Form al m ethods of com m uni
cation will be preferred. An inevitable casualty  will be person-to- 
person contact. T he cost of debarring  the  m ost effective m eans of 
com m unication is likely to be delay .12

Impact on Project Selection
Basic a ttitu des, m eans of com m unication and the  quality  and 

independence of the  scien tists assessing subm issions can have a serious 
feedback effect on innovation. Im ag ine a com pany research m anager 
a t the p lann ing  stage app ra ising  p ro jec ts pu t to him by his staff. A 
m ajo r factor in the  decision process will be the a ttitu d e  of the regu la
to ry  au thorities. W  nere the scien tists em ployed in the agency are of 
o rd inary  quality , w here a ttitu d es  are not tru sting , w here the  incen

12 To sample the negative attitude FDA Relations, in the Pharmaceutical 
towards informal contact see Review ''Manufacturers Association Newsletter 
Panel Drafts Guidelines for Industry— Sept. 6, 1976.
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tive s tru c tu re  is negative and w here com m unications are restric ted  to 
w ritten  subm issions, there is likely to  be a “ sm all-step” bias. In  order 
to  avoid the  fru stra tion  and delay th a t will be a v irtual certa in ty  
w ith  a m ajo r innovation , com panies are likely to op t for developm ents 
th a t are m ore m odest. T he logic underly ing  such a preference for the  
“sm all-step” is persuasive. A subm ission which involves a considerable 
dep artu re  from  accepted technology faces a num ber of difficulties. 
T he w ritten  form  of subm ission is a poor m edium  of com m unication 
w here it is no t reinforced by personal contact betw een the in stigato rs 
of the research and the  assessors. L arge departures from existing  
know ledge induce a na tu ra l caution in those who have to be persuaded. 
O ften a new  principle is involved and the  innovating  com pany m ay 
find itself as a m entor w ith  a trun cated  m eans of educating  the reg u 
la to ry  agency. U n der the  circum stances, it is reasonable to  assert 
th a t com panies will shun developm ents which are large. In  effect, 
the  psychology of p ro ject selection will be affected by a basic decision 
ru le which can be baldly s ta ted  as “the  b igger the step forw ard, the 
b igger the delay.”

T hose fam iliar w ith the processes underly ing  innovation in all 
types of in du stry  will know  th a t progress is usually  achieved by a 
g radual and pa instak ing  accum ulation of m inor changes. T his process 
is know n as “technology bu ild ing  on techno logy” and refers to a s itu 
ation where innovations arise out of a process of a cumulative synthesis 
of past know ledge.18 P articu la r innovations tend to  be m odest and 
come from  and tend to be based on the technology th a t has preceded 
them . T his does no t im ply th a t the ra te  of advance will be slow. W hen 
agg regated , these m inor im provem ents m ay well represen t a brisk 
ra te  of technological change. F o r m ost industries th is process of cumu
lative syn thesis is accepted as norm al. Pharm aceuticals, however, are 
often singled ou t for different trea tm en t, and the denigrating and highly 
em otive term  “m olecular m an ipu la tion” is frequently  em ployed. I t  is 
im p ortan t to  realise th a t all industries have their version of m olecular 
m anipulation. I t  is even m ore im portan t to appreciate  th a t the quite 
norm al em phasis on m inor achievem ent in pharm aceuticals m ay be 
reinforced by  regu la to ry  procedures. M istru stfu l and long-delayed 
official appraisal m ay add to the  natu ral caution of research managers, 
and induce a “sm all step” bias which is g rea ter than if regu lation  w ere 
m ore sym pathetic. In  o ther w ords, it is being argued th a t the em otive 13 * *

13 Langrish, J., Gibbons, M., Evans,
W. G., & Jevons, F. R., Wealth from
Knowledge, Macmillan 1972.
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term  “m olecular m anipulation" should be defused by use of the  more 
accurate  descrip tion “technology bu ild ing on techno logy ,” and the 
possib ility  is being advanced th a t the p a rticu la r flavour of pharm aceu
tical regulation , m ay be a con tribu to ry  factor to a preference for 
m odest innovation.

The Implied Model of Innovation
T he A m erican system  of pharm aceu tical regu la tion  im plies a 

m odel of innovation th a t is deficient in a num ber of respects. T he 
em phasis on prem arket te s tin g  procedures, the rare use of m onitored 
release and the  w eakness of post-m arketing  surveillance procedures, 
indicates too high a degree of faith in sim ulation. I t is effectively be
ing assum ed th a t p rem arket tes tin g  procedures provide a reliable guide 
to behaviour in final use. T his a ttitu d e  is carried as far back as th e  
preelinical stage. T he IN D  procedure before a d rug  m ay be tested  in 
healthy  hum an volunteers, im plies a s tro n g  belief th a t anim al te s tin g  
provides a valid base for p red ic ting  effects in hum ans. A checkpoint 
is, therefore, in troduced in the  process of pharm aceutical development 
so th a t the F D A  m ay appraise and verify  resu lts before g iv ing p er
m ission for use in man. In a recent paper, the underly ing  assum ptions 
or rubrics of the FD A  are exam ined and the au tho r concludes “ . . . 
th a t th e ir logical and factual base is usually  precarious and often 
fallacious and th a t a lternative  and ecjually tenab le assum ptions m igh t 
m ake the d rug  developm ent process m ore effective for society as a 
w hole.”14 I t  is well argued th a t anim al te s tin g  is likely to  be an 
unreliable p red ic to r for use in man. T he  rubric  th a t the earliest stages 
in clinical investigation  are the  m ost hazardous is refuted. E xhaustive  
premarketing evaluation is challenged in its assumption that it protects 
the public from widespread hazard, and it is concluded that premarketing 
observation, no m atter how intense can never be an adequate substitute 
for surveillance of a d rug  in general use.15

T he im plied model underly ing  the  U. K. system  w ould appear 
less fallible. Trials on healthy human volunteers are permitted without 
permission of the CSM. I t  is only at the stage of use in patients that 
permission in the form of a Clinical Trial Certificate (C T C ) is required. 
Less em phasis is placed on p rem arket evaluation in the  sense th a t 
there  are well organized po st-m arketing  surveillance and adverse d ru g  
reaction procedures. M onitored release of selected preparations is also 11

11 Warded. W„ in “Regulatory Assess- 15 Ibid. 
ment Models Reassessed,” of Cooper 
(editor) p. 240.
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used. In  effect, th ere  is some shift of em phasis tow ards the  m arket 
and a degree of reliance placed on the ju dg m en t of the physician as 
the  arb ite r in the risk /benefit tradeoff for patients.

A m ajor advantage of the  U. K. system  is th a t con trol is only 
in troduced a t th e  stage when a new d rug  is to be used in patien ts. 
Perm ission is no t required  for use in healthy  hum an volunteers. N ot 
only does th is  m ean th a t regulation  occurs a t a la te r stage than  in the  
U. S. A., it also im plies a much m ore sophisticated model of the  innova
tion process. I t im plies an appreciation th a t pharm aceutical develop
m ent is m ore com plex than  the  “ disease specific po ten tia l drug'“ model. 
I t  allow s for the fact th a t som e drugs do not follow the conventional 
discovery pa thw ay  w here a com pound is identified as hav ing possible 
therapeutic  value for a specific disease, and a high ly directed routine 
is then  followed from  te s tin g  in anim als th rough  to evaluation in man. 
Some com pounds have a very  different discovery pathw ay. T hey  m ay 
form  the basis of an experim ental hypothesis, w here no specific disease 
is under consideration and w here their therapeu tic  value will not 
becom e clear un til they have been evaluated  in man. E xam ples are 
Propranolol, M ethyldopa and Chlorproniazine. A discovery pathw ay 
of th is  n a tu re  im plies an appreciation of tw o fundam ental points. First, 
th a t th ere  are som e areas w here anim al m odels offer lim ited or no 
indications for man. Second, that the discovery and development process 
can and does extend beyond the in troduction  of a d rug  in to man. T he 
FD A  model of innovation does not seem to recognise that some pharmaceu
ticals m ay have m ore com plex pathw ays. T he effect of basing  regu la
tion on a m odel of innovation th a t is too sim plistic m ay be consid
erable. Tt m ay go beyond m erely delaying the  in troduction  of a drug. 
I t m ay actually  decrease the possib ility  of discovery. W here  the dis
covery pathw ay  is dependent on use in hum ans to clarify the  na tu re  
of the hypothesis under investigation  and to  define the therapeutic  
area, the IN D  procedure m ay actually  preven t th e ir investigation.lfi

Attitudes to Risk
R egula to ry  au th o rities’ a ttitu d e  to risk m ay hie classified as absol- 

lu te  or relative. An abso lu te approach to  the risks associated w ith 
new  pharm aceuticals refers to a s ituation  w here the m ajor em phasis 
in the  appraisal procedure is to  p ro tec t even tual consum ers from harm . 
T he concern is on securing “risk free” drugs. In te rp re ta tio n  of the

ls Coates, J. A., in comments on pages Development & Marketing American 
185-190 of Helms, R. (editor) Drug Enterprise Institute 1975.
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m eaning of the term  “risk free” is of course frau gh t w ith  difficulty, 
b u t it does im ply th a t in the assessm ent of the tradeoff betw een risk 
and benefit, the m ajo r focus of a tten tion  of the au thorities will be on 
the  possible harm  th a t m ay arise. U nder a relative risk approach the 
em phasis is different. T here is less of a consum er protection  attitude, 
and the  anxiety  is m ore tow ards the progress of m edicine and the 
relief of illness. W ith  such a regim e, the  th ru s t of regu la to ry  perfor
m ance is tow ards securing pharm aceutical innovation. T hus, in the 
trade  off betw een risk and benefit, g rea te r w eight is assigned to the 
positive aspects of a new d ru g ’s perform ance. R elatively less emphasis 
is placed on risk in the appraisal arithm etic. T here  will tend to be 
prom pt appraisal and w ith  th is  will go a well developed post-release 
inform ation collection procedure. In  effect, because the em phasis 
under a relative risk system  is on securing consum er benefit, the pro
cedures are orien ted  to  give th e  p rescrib ing  physician a g rea te r say 
in the appraisal arithm etic. N ew  pharm aceu ticals tend to be m ade 
available earlier, bu t for th is to  be acceptable th ere  has to be a sophis
tica ted  and sensitive post-release repo rting  system . W ith  this, adverse 
reactions and unforeseen indications m ay be rapid ly  identified and 
harm , thus, contained.

T he con trast in the  logic betw een the tw o a ttitu d es  is as follows. 
U nder the abso lu te approach the in ten tion  is to  screen ou t “b ad ” 
drugs, so that those w hich even tually  em erge are deem ed safe. Given 
th a t th is job is done thoroughly , there  will be little  need for feedback- 
m echanism s to  keep the au tho rities inform ed once a d rug  is in general 
use. U nder the relative approach, the m arket is effectively being asked 
to  partak e  in the risk /benefit arithm etic  and, thus, a s tro n g  feedback 
of in form ation is required so th a t the natu re  of the tradeoff m ay be 
con tiguously  m onitored. I t is no t unreasonable to rep resen t the CSM 
as op era tin g  a relative risk system  and the F D A  an absolute risk 
system . Evidence from  the “d rug  lag ” studies suggests th a t B ritain  
tends to be m ore prom pt and positive in its appraisal of new  drugs. 
T here  is also a sophisticated  and m ulti-layered feedback m echanism  
p erm ittin g  continuous m on ito ring  of pharm aceuticals as they  en ter 
and are established in general usage. In  A m erica, slow appraisal tim es 
and poorly developed post-m arket repo rting  procedures suggest th a t 
safe ty  has a g rea te r degree of em phasis in the regu la to ry  mind. This 
is consisten t w ith  the  abso lu te risk  approach. L a te r  in th is paper, 
when reform s are under discussion it is suggested  th a t inform ation 
feedback system s in A m erica should be im proved. B u t such im prove
m ents will only m ake sense if there is also a shift in a ttitu d e  tow ards
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th a t of the relative approach. T he addition and sophistication  of post
m arketing  procedures will only add to delay, unless th e  regu la to ry  
a ttitu d e  changes in em phasis so th a t m ore prom pt appraisal is “p u r
chased” via im proved m arket feedback.

Evidence of the Effects
Studies by econom ists and others of regulation  in pharm aceuticals 

now indicate a range of effects. N early  all of these are based on A m eri
can experience and the m ajority  relate  to the  influence of the 1962 
K efauver-H arris  A m endm ents to the  1938 Food, D rug, and Cosmetic 
Act. T he dem anding na tu re  of the  am endm ents and the w ay in which 
they  have been in terp re ted  by the F D A  provide a case s tu dy  in un
sym pathetic  regulation  and yield lessons of considerable im portance. 
Academ ic conventions require th a t the conclusions be expressed in a 
conditional fashion and be hedged w ith the appropria te  caveats. H ow 
ever, it w ould no t be unfair to  s ta te  th a t the w eight and quality  of 
evidence th a t has now been am assed m akes it difficult to  deny the 
findings w ith any degree of conviction.

The Drug Lag
R egulatory  tigh tness in the U.S.A. has been such th a t im p ortan t 

pharm aceuticals have been available in o ther countries and not in 
Am erica. Im p orta tion  and use w ithou t F D A  clearance is not per
m itted  and so the arm ory  of drugs available to the A m erican physician 
has suffered a relative decline. T he con trast in availab ility  has been 
most marked in cardiovascular, diuretic, respiratory and gastrionen tinal 
areas com pared w ith  B rita in .17 In w ider and num erical term s “ . . . 
up to the end of 1971 the overall B ritish  lead for m utually  available 
drugs was, in te rm s of d rug-years of prio r availability , double th a t of 
the U nited  S tates. In  term s of exclusively available drugs, B ritain  
has nearly  four tim es as m any as the U nited  S ta te s .”18

T here  is little  doub t th a t the F D A  has acted as a dissem ination 
b a r and slowed the adoption ra te  of pharm aceuticals developed in the  
U. S. A. and abroad. In a survey of 216 physicians associated w ith the 
University of Rochester School of Medicine and Dentistry, the respondents 
w ere asked about their know ledge of and desire for 12 m ajor drugs

17 Wardell, W. M., “The Drug Lag: 18 Wardell, William M. and Lasagna
An International Comparison.” Proceed- Louis. Regulation & Drug Development, 
ings of the Fifth International Pharma- American Enterprise Institute 1975, p. 
cological Congress, July 1972. 77.
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available abroad bu t not in the U. S. A. T he low level of aw areness was 
signified by the average respondent indicating  th a t he had heard of 
only 1.6 of them . H ow ever, w here drugs were know n of in detail, 
app roxim ately  78 percent of them  w ere th o u g h t to be sufficiently good, 
to  be w anted in A m erica.19 T hus, aw areness w as low, bu t w here the 
drugs w ere know n, there  was usually  a desire to  have them  m ade 
available. P harm aceuticals judged  by o ther countries to be of m ajor 
im portance have been delayed or w ithheld from the A m erican m arket. 
T he lag  in approval w ould seem least justifiable w hen w idespread 
foreign usage has already established clinical param eters. U nder these 
circum stances, delays im posed by FD A  procedures which deliberately 
ignore th is  evidence w ould no t seem w arranted . H ow ever, it w as not 
un til 1973 th a t criteria  w ere proposed by which foreign clinical data 
on a d rug  w ould be accepted as evidence for an NDA. Even now, 
however, such data may only be a supplementary character. The prim ary 
data  has to be generated  in the  U. S. A.

Since 1972, there have been improvements and some of the marked 
differences in availab ility  of pharm aceuticals have been reduced. In a 
num ber of m ajo r areas, the  discrepancies com pared w ith B ritain  have 
been reduced or elim inated. E xceptions are in the  trea tm en t of hyper
tension and the  problem  of potassium  balance in diuretic th e rap y .20 
T he U. S. A. is still noticeably behind B rita in  in these areas. Explana
tions for the im provem ents include a m ore enlightened regulato ry  
approach in the  U. S. A. and the onset of a m ore conservative tren d  
in Britain. H opes th a t the F D A ’s a ttitu d e  has come in line w ith a 
m edically sound approach to  regulation  should no t how ever rise too 
high. T he ob ject lesson from  1974 of the criticism s of the approval of 
beta  blockers for angina should be a rem inder of the lim ited scope 
for change.21

The Costs of R and D
Subm ission procedures have im posed considerable cost increases 

on pharm aceutical com panies. T here are the d irect costs incurred by 
the requirem ents of regu la to ry  agenc'es. In addition, there  are the 
m ore im portan t, b u t less obvious, costs associated w ith raising  the 
level of uncerta in ty , leng then ing  the developm ent period and in te r

19Ibid. 21 Ibid., p. 171, footnote (9).
20 Wardell. William M., Developments 

in the introduction of new drugs in the 
United States & Britain 1971-74, in
Helms (editor).
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rupting the feedback mechanisms. The natural progression in the devel
opm ent of a pharm aceutical from  a new chem ical en tity  (N C E ) to a 
m arketab le p rod uct is now, to  a large ex ten t, determ ined by th e  
requirem ents of the  regu la to ry  authorities. W hen considerable delays 
are involved and w hen procedural barriers are im posed, the  continuity 
of the process m ay be destroyed. T his m ay create very  considerable 
problem s for the  m orale of research personnel, and m ay adversely in
fluence the  know ledge generation  process w hereby experience feed
back is used to reappraise and redirect. F lex ibility  m ay be lost and the 
w hole R and D process suffer. One stu dy  suggests th a t betw een 1962 
and 1972 developm ent costs per N C E  in A m erica rose from $1.2 million 
to  $11.5 m illion.22 A nother estim ates th a t the im pact of the  1962 
A m endm ents has been to  raise the cost per N C E  by a factor of 2.3.23 
Cost increases are alm ost bound to  have a direct influence on the 
p roductiv ity  per u n it of research expenditure. In  fact, productiv ity  in 
th e  U. S. A. per dollar of R and D expend itu re fell from an index 
num ber of 593 in 1960-1 to 100 in 1966. Sim ilar figures for the  U. K. 
are 293 and 100 respective!}'.24

Discovery Rate
W hen to ta l developm ent and clearance tim es in the  U. S. A. 

change from approxim ately  2.5 years in 1962, to 7.5 to 10 years in 
1972, there is likely to be a direct im pact on the discovery ra te .25 
Com panies m igh t com pensate for regu la to ry  tard iness by increasing 
R  and D. To m ain tain  a constan t flow of new products in the post- 
A m endm ent period it lias been estim ated th a t an increase by a factor 
of 2.35 w ould have been required .26 In practice, however, th is does 
no t appear to have happened. R and D spending has increased b u t 
th is has not m aintained the  ra te  of innovation. Since the 1962 A m end
m ents, the  flow of N C E s in the  U. S. A. has been m ore than  halved. 
F urth erm ore , in th e  opinion of one au tho rity , th is reduction can be 
w holly a ttrib u ted  to  the  A m endm ents.27 T he U. S. A. has changed

22 Sarett, L. H., “F. D. A. Regulations 
and Their Influence on Future R. & D.” 
Research Management. March 1974.

23 Grabowski. Henry G., Vernon, John
M. and Thomas, Lacy Glenn, “The Ef
fects of Regulatory Policy on the Incen
tives to Innovate.” in Impact of Public
Policy on Drug Innovation &  Pricing, 
edited by Mitchell. Samuel A. and Link,
Emery A., American University 1976.

Ibid.
See footnote 22.

23 Bailey. Martin N., “Research & 
Development Costs & Returns: The 
LL S. Pharmaceutical Industry,” Jour
nal of Political Economy, Jan./Feb. 1972.

27 Peltzman, S., Regulation of Pharma- 
ccutical Innovation, American Enter
prise Institute, 1974.
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from  a situation  w here it was responsible for the m ajo rity  of the 
w orld 's discoveries, to  one w here the num ber of new products in
troduced reaching sales of $1 m illion per year betw een 1968-72 was 26, 
com pared w ith 44 for B rita in .28 F o r such an a ltera tion  to  have 
occurred, th ere  m ust have been a very  dram atic  change in the  scien
tific and business env ironm ent in A m erica. T here  has been, and the 
m ost plausib le cu lp rit is th e  F D A  in the  post 1962 era.

Research Depletion
One consideration th a t m ay exonerate the A m erican regu la to ry  

au tho rities  from a degree of blam e m ay be the increasing difficulty in 
achieving innovations. I t  m ay be th a t earlier pharm aceutical discov
eries have exhausted the  obvious rou tes to innovation, and th a t sub
sequent changes require m ore scientific ta len t and a g rea te r expendi
tu re  of resources.29 T here  is som e evidence to  support th is po in t of 
view. R and D expenditure both in the  U. K. and U. S. A. has risen 
very  fast du ring  the  1960’s and research o u tp u t has fallen, bo th  in un it 
expend itu re term s, and as a ra te  per un it tim e. Even in the U. K. 
w here regu la to ry  tigh tness has no t been so evident, R  and D produc
tiv ity  has been falling.30 I t  m ay, therefore, be tru e  th a t there has been 
som e research depletion, w ith  a p lateau  being reached, which is u n 
re la ted  to  the regu la to ry  climate.

E vidence on the  influence of depletion of the stock of research 
opportun ities is lim ited and not easy to in terpret. One study  covering 
the period 1954 to  1969 finds th a t “dep letion” had the postu la ted  nega
tive effect and w as s ta tis tica lly  significant. H ow ever, it did no t have 
any th ing  like as large a quan tita tive  im pact as the regu la to ry  variable 
in accounting for the  decline in N C E s per R and D in the U. S. A .31 
F urth erm ore , w hen these resu lts  are re-estim ated w ith a longer run 
of data  11954-74) by different au tho rs, the coefficient of the depletion 
variab le becom es sta tistica lly  insignificant, bu t it does continue to 
have the expected sign.32 U sing  different m easures of the depletion 
variable, and adop ting  the U. K. as a com parative control, these 
sam e au tho rs then go on to  find th a t there  is some evidence of re
search depletion. But again, th is  effect is not revealed to be as im por-

28 Clymer, Harold A., The Economics
8z Regulatory Climate: U. S. & Overseas 
Trends, in Helms ("editor).

20 Schmidt, Alexander, testimony be
fore U. S. Senate Subcommittee on 
Health of the Committee on Labor & 
Public Welfare. Hearings on Legisla

tion Amending the Public Health Ser
vice Act & Food. Drug, and Cosmetic 
Act. 93 Congress, Aug. 1974 p. 30-47.

311 See footnote 23.
31 Bailey, Journal of Political Eco- 

nomv.
32 See footnote 23.
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tan t as regula tion .31 * 33 In effect, the overall conclusion s tan d s: regu la
tion has reduced the  discovery rate and increased costs. Research 
depletion m ay be considered only of m inor im portance.

Concentration of Innovational Output
T he delays and costs associated w ith regu la to ry  tigh tness m ay 

consolidate the position of established com panies. By leng then ing  the 
tim e a pharm aceu tical takes to  ge t to the m arket, and increasing the 
a ttritio n  ra te  of p roduct candidates, the F D A  adds to  the  un certa in 
ties associated w ith  R and D. T his m ay have the effect of de te rrin g  
the en try  of firm s in to pharm aceutical research, and thus, m ake the 
position of ex isting  firms m ore secure. In  addition , the  prem ium  on 
size im plied by the high costs and risks of research m ay m ean th a t 
only the largest companies are able to continue and, therefore, innova
tional ou tpu t m ay g radually  becom e m ore and m ore concentrated . T he 
argum en t has been som ew hat oversta ted  for purposes of clarity. In 
practice, en try  by firms is not so much a question of new com ers being 
a ttrac ted  into pharm aceuticals, b u t ra th e r ex isting  firms red irecting  
th e ir efforts in to o ther m arkets w ith in  the  industry . A successful 
innovation pu ts  com petitive pressure on the  products of o ther firms. 
T hese firms m ay respond by fu rther innovation and com panies no t in 
th a t particu lar subm arket, m ay be a ttrac ted  there  by its success. E v i
dence suggests th a t the pharm aceutical in du stry  in the U. S. A. is 
com petitive in the  sense th a t there are considerable rank changes 
over tim e of the sales of leading com panies w ith in subm arkets. T his 
im pression is backed up by  indices of m arket in stab ility .34 In  effect, it 
is being argued th a t R and D is a crucial factor determ in ing  com peti
tion betw een drug  firms, bu t th a t regu la to ry  tigh tness has a de tri
m ental effect on the productiv ity  of R and D and. therefore, dam ps 
the force of innovative com petition. Increased concentration  of inno
vational ou tpu t results, w ith  the b ru n t of the ad justm en ts  falling on 
the sm aller com pany.35

Evidence for increases in concentration  is im pressive. The four 
firm concentration  ratios of innovational output in the U. S. A. have risen 
from 0.462 for the  period 1957-61 to 0.610 for 1967-71. Innovational

3,1 See footnote 23.
31 Cocks, Douglas L.. Product In

novation and the Dynamic Elements
of Competition in the Ethical Pharm a
ceutical Industry, in Helms (editor).

35 Jadlow. Joseph M„ “Price Competi
tion and the Efficacy of Prescription

Drugs: Conflicting Objectives,” Nebras
ka Journal nf Economics and Business, 
Autumn 1972. See also Pharmaceutical 
Manufacturers Association yearly figures 
on research and development by the 
smaller firm reproduced on page 49 of 
.Vi’rc Drugs: pending legislation.
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o u tp u t for each firm is m easured by its num bers of N C E  introductions, 
w here these are w eighted by th e ir  sales over the  first th ree years of 
p roduct life. Sales are used to give a quality  w eighting. W hen firms 
are ranked by th e ir  size as indicated by th e ir to ta l sales of ethical 
d rug  products, then  the four la rgest firm s accounted for approximately 
24% of to ta l innovational o u tp u t du ring  1957-61 and nearly  49% in 
1967-71.36 T his is a dram atic  sh ift and illustra tes a s tro n g  m ovem ent 
tow ards .g reater concentration  of innovational o u tp u t in the U. S. A. 
am ongst the very largest ethical pharm aceu tical com panies. S urpris
ingly, a cou n tertren d  seem s to  apply in the U. K. T he explanation  is 
to be found in the perform ance of A m erican com panies in B rita in  
and th is will be m ade clear below.

Influence on Other Economies
R egulatory  tigh tness has had an influence on the perform ance of 

A m erican com panies abroad. In 1962, firms in the  U. K. accounted 
for 47% of ethical d rug  sales. By 1971, th is m arket share had declined 
to 38%. New product innovation shows a much more dramatic decline. In 
the  1962-66 period, A m erican firm s in Britain accounted for 48% of 
new  product innovations, bu t only 15% in the 1967-71 period.37 I t  is 
h igh ly  plausib le to argue th a t the flow of new products available for 
in troduction  into the U. K. was affected by the tig h ten in g  of the 
regu la to ry  clim ate in A m erica, post 1962. As the num ber of discov
eries in the U. S. A. declined, the stock of new products available for 
in troduction  in to B rita in  suffered. A decline in innovation perfor
m ance at hom e induced a lagged response or “echo effect” abroad.

Export of Resources
O ne escape rou te  for A m erican com panies to by-pass th e ir hom e 

reg u la to ry  clim ate is to shift R  and D effort into econom ies w ith m ore 
un derstan d in g  pharm aceutical v e ttin g  procedures. T here is some 
evidence th a t th is  has occurred. In  1961, foreign research of U. S. drug 
com panies w as approxim ately  5.3% of their to ta l dom estic R  and D. 
By 1973, th is had risen to 16.9%38 A m erican d rug  com panies have in
creased their investm ent in m anufac tu ring  capacity  abroad, and are 
also perform ing  m ore developm ent and clinical tria ls overseas. It is 
reasonable to assum e th a t the  trend  to foreign investm ent has been 
encouraged by  regu la to ry  tigh tness, b u t the shift appears to have

33 See footnote 23. 38 See footnote 23.
37 See footnote 23.
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been fairly  m odest. If A m erican com panies had been w holehearted 
in th e ir  diversion of resources, it w ould seem reasonable to  assum e 
th a t the  U. K. would have been a na tu ra l expansion base. T he “echo 
effect” referred to  earlier suggests, however, th a t the  expansion of 
overseas facilities has been ten ta tive . The unexpected decline in con
cen tra tion  in the U. K. was explained by the reduced perform ance of 
A m erican com panies in B ritain . If the export of resources had been 
m ore vigorous, there  m ay well have been an im provem ent and not a 
deterioration . Reasons for the ten ta tive  natu re  of the shift are to be 
found in the size of the A m erican m arket, and the long term  natu re  
of th is type of decision. T he A m erican m arket for pharm aceuticals 
is the la rgest in the world. Investm ent in new drugs m ay persist in 
spite of regu la to ry  tigh tness because of the  com m ercial a ttractiveness 
associated w ith success, even if it m ay be long delayed. In  addition, 
the  pull of overseas investm ent in research and developm ent is modified 
by the F D A ’s a ttitu d e  tow ards foreign clinical evidence. As already 
explained, it is only recently  th a t such data  has been perm itted  as 
“ supportive” by the  A dm inistra tion . F urtherm ore, a shift in R and D 
resources is likely to take the form of a m arg inal change. In o ther 
w ords, overseas locations for research are likely to receive relatively 
m ore em phasis. I t is m ost unlikely th a t ex isting  research laboratories 
will be moved. T his w ould be desperately  bad for m orale and very  
d isruptive of w ork in progress. T he long-term  natu re  of the  decision 
em phasizes a need to  be very  confident of the  forces indicating  th a t a 
change is necessary. R  and D is basically an investm ent process in 
hum an capital. Changes in the  location em phasis of such expend i
tu re  have to be achieved gradually  and w ith  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 authority would appear to have deteriorated. I t is not uncommon for 
approval in the form of a letter of intent for a CTC relating to an N C E to 
take over six months, and delays of over a year have occurred.* 39 A delay of 
this length, at this particular stage in a drug’s development is m ost dis
ruptive. C ontinu ity  of effort suffers, and also the  m orale of the re 
search personnel. In  response to the deterioration  in approval tim e, 
m ore clinical tria ls  are now being conducted abroad. W hen questioned

311 A three year review of submissions 
to the Committee on Safety of Medicines,
July 1970—Sept. 1973, ABPI, 1974.
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on th is late in 1975 by the p resen t au tho r, senior executives in all the 
m ajo r B ritish-ow ned pharm aceu tical com panies agreed th a t they  now 
find them selves obliged to undertake tria ls  abroad to avoid the CTC 
approval lag. T he Scandinavian countries were the  m ost frequently 
cited locations. T he logic of th is  procedure is as follows. In Britain, 
foreign clinical data m ay be used as a substitu te . T he em phasis of 
the CSM is on the quality  of the w ork done, not on its location.40 
T hus, there  is no need to  replicate  w ork th a t has been done abroad, 
provided th a t it com plies w ith the  quality  requirem ents. T h is “ in te r
na tio nal” a ttitu d e  has proved im p ortan t in a m ost practical way. 
B ritish pharm aceu tical com panies have been able to  m itigate  the delay 
in acqu iring  a CTC. Clinical tria ls  can be conducted in o ther countries 
w here approval is not required , or is m ore prom pt. The data  generated  
is then used to  support applications to  the  CSM  for a product license. 
If th is procedure had been disallow ed it is reasonable to  assert th a t 
th ere  w ould have been a m uch m ore m arked shift by British companies 
of resources from  the  U. K. T he  wisdom of allow ing quality  and not 
na tio na lity  to be the criterion  has probably dam ped w h at w ould o th e r
wise have been a m uch stron ger reaction to regu lto ry  delay. T he 
ab ility  of the  CSM to take an “ in te rn a tio n a l” view  has, thus, been a 
modifying influence, in a situation of deteriorating regulatory performance.

Object Lessons
By w orld standards, innovation in the  Am erican pharm aceutical 

in d u stry  w ould appear to  have been overregulated . T h is is the  b lun t 
m essage to be in ferred from  the evidence of the “drug lag .” T he reasons 
explain ing the poor regu la to ry  perform ance are com plex b u t w ould 
seem to be associated w ith :

(1) the  dem anding requirem ents im posed by legislation ;
(2) th e  caution bias induced by the w ay in which decision

tak in g  is s tru c tu re d :
(3) the degree to which the  activ ities of the FD A  are sub ject 

to political pressures.
By influencing the type and character of innovations perm itted  on to 
the m arket, regu la to ry  au tho rities  are the arb ite rs on society’s behalf

40 For a review of regulatory require
ments see: The International Regulation 
of Pharmaceutical Drugs. A Report to 
the National Science Foundation on the 
Application of International Regulatory

Techniques to Scientific/Technical Prob
lems. Research carried out under 
X. S. F. Grant G1 41472. Principal in
vestigator Kav, David A., March 1, 
1975.
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of the risk /benefit tradeoff of pharm aceutical innovation. T he signs 
are, a t least in A m erica, th a t the line has been draw n too far back in 
favour of caution and safety. Changes and reform s are required  th a t 
sh ift the em phasis aw ay from an overconcern w ith drug  hazard  and 
tow ards the  relief of suffering and disease. A decision-m aking clim ate 
is required so th a t medical judgm en t achieves g rea te r influence. Some
how resolve m ust be stiffened aw ay from  tem erity  and tow ards 
innovation. T he area in which reform s are m ost p ressing  w ould seem 
to b e :

(1) in removing the FD A  from political pressures ;
(2) in upgrading the quality of FD A  scientists;
(3) in the full acceptance of foreign clinical data, provided 

it is of a qualify ing stan dard  ;
(4) in placing a g rea te r em phasis on the m arket as th e  final 

arb iter. (M onito red  release, post-m arketing  surveillance and ad
verse drug  reaction procedures would appear the best in s tru 
m ents here.)

Monitored release is essentially a risk-reducing sampling device. Conditions 
of use and d istribu tion  are tig h tly  defined and the num bers of pre- 
scribers lim ited. A new  pharm aceutical can. thus, be approved under 
conditions nearer to  those of general usage, b u t w ith reasonably  tight 
scru tiny  m aintained. In th is way, gradual release can be arranged  
as experience and confidence grow . T he character of the  licensing 
decision can. thus, be changed. T here  is less sim ulation  of final market 
conditions. An additional tranche of evidence becom es available to 
Substantiate  the  im pression gained from clinical trials. Perm ission to 
m arket a drug, thus, becom es less of an act of faith. If post-m arketing  
surveillance and adverse reaction repo rting  procedures are also well 
developed, the  feedback m echanism  should be sensitive enough to  give 
early w arn ing  of unforeseen indications. T he purpose behind gradual 
release and im proved m arket feedback is to in s titu te  a tradeoff. In 
exchange for m ore in form ation on d ru g s’ behaviour in final use, the 
regulatory authorities should become less timorous. Delays in appraising 
and approving  should be reduced. I t  is not intended th a t m onitored 
release should m erely be added to ex isting  procedures and becom e yet 
ano ther source of delay. T he conditional acceptance im plied by m oni
to red  release is specifically in tended to  speed the approval process. 
W ith  th is very  im p ortan t proviso, g radual release and im proved m arket 
feedback should offer the final user a stron ger voice in th e  risk/benefit
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calculations, and th is should lighten the decision-taking burden of the 
regu la to ry  agency.41

Caveat
T he reform s suggested  above are all in tended to allow a change 

in the regu la to ry  approach. T hey are specifically tailored  to foster a 
m ovem ent tow ards a relative a ttitu d e  to  risk. T he in ten tion  is to  shift 
em phasis on to  th e  positive aspects of pharm aceutical innovation. Less 
political pressure, h igher quality  scientific personnel, a m ore in te r
national a ttitu d e  tow ards foreign data  and im proved m arket feedback 
are all changes th a t are in tended to  a lte r the balance of the  regulatory 
approach tow ards the  relief of suffering  and disease and aw ay from 
drug hazard. But such a movement away from a consumer protectionist 
view point and tow ards the innovation o rien ta ted  relative approach will 
be extrem ely  difficult to achieve. O pponents of such a change can 
cite actual exam ples of harm ful d rugs th a t have been prevented  from 
reach ing  the m ark et in A m erica by the FD A . P roponents have to use 
m uch less persuasive oppo rtun ity  cost argum ents. Reference to lost 
benefits and the  relative decline in the  availab ility  of d rugs in America, 
is nebulous and carries little  em otional im pact. Even if the  necessary 
legislative changes are achieved, tran s la tin g  the enactm ent in to  rea lity  
will require tim e and a s tro n g  will for change. Confidence, tru s t and 
scientific excellence require careful nu rtu ring . F urtherm ore , specific 
item s on the list of reform s m ay actually  worsen regu la to ry  perfor
mance. T hus, the  in troduction  of m onitored release m ay lengthen  the 
appraisal period and becom e yet ano ther hurd le for new  drugs to cross. 
No speedup m ay occur and the pharm aceuticals concerned m ay never 
be freed from conditional release sta tus. In effect, therefore, regulation 
m ay reach even fu rth er in to the  m arket and involve g rea te r delay. I t  
is clear, therefore, th a t change will no t be easily achieved, and th a t 
reform  m ay carry  its own risks. [ T h e  E n d ]

41 For a detailed discussion see W ar- Mitchell & Link (editors). Also for
dell, William M., Monitored Release a review of pending legislation see
and Post Marketing Surveillance: Next' Drugs: pending legislation.
Foreign & Proposed U. S. Systems in
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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

IT  IS  IM P O R T A N T , at the  ou tset, to understand  the s ta tu to ry  
provisions of the Federal Food. D rug, and Cosm etic Act under 

which the Food and Drug Administration (F D A ) regulates the various 
components of our food supply. For purposes of regulation under the 
s ta tu te , there are basically two types of food: (1) unprocessed agri
cu ltu ral products and (2) processed food.

An unprocessed agricu ltu ra l p roduct— such as raw  milk, fru its 
and vegetab les which are w ashed b u t o therw ise not processed— is 
sub ject only to the  safe ty  provisions in Section 40 2 (a)(1 ) of the  A ct, 
under which it m ay law fully  be m arketed  unless it contains a “poison
ous or deleterious substance which m ay render it in ju rious to hea lth .” 
If such a substance is not an added substance, the food is not con
sidered adu lte ra ted  if the q u an tity  of the substance does not “ord i
narily” render it in ju rious to health . As long as raw  agricu ltu ra l 
produce remains unprocessed, it is not subject to any of the s ta tu to ry  
provisions re la tin g  to food additives. T hus, unprocessed agricu ltu ra l 
products are required to  m eet a relatively  low s ta tu to ry  standard  
for safety.

In con trast, once any agricu ltu ra l produce is processed in any 
w ay or is incorporated  in any processed food— for exam ple, w hen raw  
milk is pasteurized or hom ogenized or dried or m ade into bu tte r, or 
w hen apples are m ade in to applesauce, or when any fru it or vegetable 
is canned— far m ore com plex and strin g en t s ta tu to ry  provisions ap
ply. T he s ta tu s  of each com ponent of the  resu lting  processed food 
m ust then  be analyzed to  determ ine com pliance w ith  Sections 402 
(adu ltera ted  food), 406 (to lerances for poisonous ingred ien ts in food), 
and 409 (food additives) of th e  Act. O f m ajo r im portance, each com 
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ponen t of the  food m u st be analyzed to determ ine com pliance w ith 
the food additive requirem ents. T he ag ricu ltu ra l produce com ponent 
of the processed food is sub ject to analysis under th e  food additive 
requirem ents to  the sam e ex ten t as any chem ically synthesized com 
ponent.

In  o rder to be included law fully in any  processed food, every 
com ponent m ust m eet the s ta tu to ry  requirem ent o f: (1) being  gen
erally  recognized as safe (G R A S ), or (2) being sub jec t to  a sanction 
o r approval for use in food g ran ted  by the FD A  or the U nited  S ta tes 
D ep artm en t of A gricu ltu re  (U S D A ) prio r to  Septem ber 6, 1958, or 
(3) being sub ject to  a food additive regulation  prom ulgated  by  the 
FD A , or (4) if used for color purposes, being  approved by the F D A  
for provisional or perm anen t use by a color additive regulation. T his 
s ta tu to ry  requirem ent does not d istingu ish  betw een na tu ra l and 
syn thetic  com ponents. A nd since m ost of the food th a t we eat today 
(except fresh m eat, fru it, and vegetab les) is processed in one w ay 
or ano ther, it m eans :h a t v irtua lly  all com ponents of our food supply, 
w hether produced by na tu re  or syn thetically , are sub ject to  the  sam e 
legal stan dards for safety.

T he  p resen t legal requirem ents are undoub tedly  not well under
stood. M any people believe th a t com ponents of our food supply th a t 
are derived from  ag ricu ltu ra l produce are in som e w ay exem pt from 
com pliance w ith  the  food additive requirem ents of the law. T his 
sim ply is not true . A lthough an apple is not sub ject to  the food 
additive requirem ents w hen sold as fresh fruit, it is fully sub jec t to 
analysis under th e  food additive provisions of the law  the m inute 
th a t it is processed in any w ay ; for exam ple, when it is m ade into 
applesauce.

In  discussing food safety, it is im portan t th a t the term  “food 
add itive” be used properly, in the  w ay th a t it has been defined by 
C ongress in Section 201 (s) of the F ederal Food. D rug, and Cosm etic 
Act. A “ food add itive” is any food ingred ien t— including, as we have 
a lready noted, any food ingred ien t derived solely from na tu ra l origin 
as part of ag ricu ltu ra l produce— which is not e ither GRAS or subject 
to a p rio r sanction. A food additive m ay be e ither natu ral or syn thetic  
in origin, ju s t as o th e r food ingred ien ts which are not food additives 
m ay be e ither na tu ra l or syn thetic  in origin. T he term  sim ply en
com passes all those com ponents of th e  food supply which have not 
achieved the s ta tu s  of general recognition of safety or w ere not ap
proved by the  F D A  o r the  U SD A  for food use prio r to  1958. M any 
syn thetic  chem icals used as food ingred ien ts are. of course, no t food
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add itives; and a num ber of na tu ra l com ponents of our food supply 
are regu la ted  as food additives.

Indeed, it is a paradox th a t we have less know ledge abou t the 
safety of food com ponents th a t are no t food additives th an  we do 
about the safe ty  of food additives, because the s ta tu te  requires specific 
tes tin g  of food additives before they  m ay be approved for use in 
food w hereas specific te s tin g  of o ther food com ponents is not re
quired. E very  food is com posed of hundreds of individual chem ical 
substances. T he com position of each com plex chem ical m ix ture  which 
we call a “food” is im precisely know n, and the toxicological m ani
festations of these individual chem icals, let alone the com bination, 
are sim ply  not available for m ost food com ponents. T he com m on con
ception th a t food com ponents which are not food additives are som e
how “b e tte r” or “sa fe r” than  food additives is, therefore, dem on
strab ly  false.

T he popu lar belief th a t chem ically syn thesized food ingredients 
are inheren tly  less safe than those of ag ricu ltu ra l origin is equally 
false. T he list of na tu ra l poisons is im pressively long, and m any 
synthesized chem icals have been proved to  be en tirely  safe for 
food use.

M odern chem istry  has perm itted  the food in du stry  to produce by 
syn thesis m any chem icals th a t are also produced in nature. P erhaps 
the best exam ples are the  vitam ins th a t are so com m only consum ed 
today. V irtua lly  all v itam ins added to food or consum ed as pills are 
chem ically synthesized, bu t are equally  effective and no less safe than  
their n a tu ra l coun terparts. I t  is likely th a t well over 99 percent of all 
chem ically synthesized food com ponents are identical to chem icals 
th a t are also found in food of ag ricu ltu ra l origin. M an adds only a 
relatively  few substances d irectly  to  food which are not also found 
in nature.

The “ GRAS” List

P articu la r  em phasis has been placed, in recent years, on the  so- 
called “G R A S” list published in the Code of Federal Regulations by 
the F D A  in 1959 and 1960. T his is an extrem ely  lim ited list of GRAS 
food com ponents, as the F D A  has itself acknow ledged. Section 121.- 
101(a) of the F D A  regulations s ta te s :

“It is impracticable to list all substances that are generally recognized as 
safe for their intended use. However, by way of illustration, the Commissioner 
regards such common food ingredients as salt, pepper, sugar, vinegar, baking 
powder, and monosodium glutamate as safe for their intended use.”
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T he regu lation  then  goes on to s ta te  th a t the  G RA S list includes 
some, b u t obviously no t all, GRAS ingredients.

In  A pril 1958, in testim ony before the H ouse of R epresen tatives 
du ring  consideration of the legislation th a t la ter becam e the  Food 
A dditive A m endm ents of 1958, the  then  Com m issioner of Food and 
D rugs included in a lis t of “chem ical food add itives” th e  follow ing 
substances which the  F D A  w ould regard  as GRAS for use in food 

B randy Lem on Juice
B u tte r  M argarine
Coffee M olasses
Corn Oil M ustard
Cream  Olive Oil
D ry  Skim M ilk W ine
L ard

None of these illustra tive  GRAS food ingred ien ts appears on the  
FD A  G RA S list or in any o ther list of GRAS substances. Sim ilarly, 
peas, carro ts, po tatoes, apples, beef, and o ther com m on food ingre
dients of ag ricu ltu ra l origin th a t are also GRAS do not appear on the 
FD A  GRAS list. I t  is im possible to determ ine exactly how  long a 
G RA S list w ould be if it w ere to contain all of these G RA S food 
com ponents.

B eginn ing in 1969, the F D A  undertook to review  the  safe ty  of 
the food ingred ien ts on its published GRAS list. Since there  are so 
m any GRAS food ingredients, th is  decision reflected the practical 
conclusion th a t any review  of G RA S substances m ust begin som e
where, and the published GRAS list was as good a place to begin 
as anyw here else. As p a rt of its review , the  FD A  contracted  w ith 
th e  N ational A cadem y of Sciences to survey the industry  for use 
levels of the substances on the  published GRAS list.

Continuing Support for the Orderly Review 
of Food Ingredients

G rocery M anufactu rers of A m erica, Inc. (G M A ) and o ther m a
jo r food-based trade associations have given vigorous support to the 
review  of the safe ty  of food ingred ien ts on the published F D A  
GRAS list. In  M ay 1971, tw enty-one trade associations joined to 
ge ther to  prom ote and sponsor a briefing session at which the Na-

1 Larrick, George P., Commissioner mittee on Interstate and Foreign Com- 
of Food and Drugs, Hearings on Food merce. 85th Congress, April IS, 1958. 
Additives before the Subcommittee on p. 461.
Health and Science of the House Com-
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tional A cadem y of Sciences launched a user and producer survey of 
GRAS substances. Mr. W illiam  0 .  Beers, P residen t of K raftco  Cor
poration , said a t th a t tim e :2

“We need a comprehensive, orderly review of GRAS substances not only 
to assure the continued safety of food ingredients, but especially, to forestall 
conditions which could lead to a loss of public confidence in our food supply.

“Therefore, we all have something to gain by assisting in this review. We 
will not only benefit by an accurate, scientific assessment of the safety of 
food ingredients, but we will also reassure the public that both industry and 
government are working toward a common objective—that of continuing pro
tection of the well being of the American consumer.”

In d u s try  rem ains fully supportive of an orderly , system atic  re
view  of the safe ty  of food ingredients. In preparation  for the survey 
curren tly  being undertaken  by th e  N ational A cadem y of Sciences on 
the use of food ingredients (P hase  I I I  of the GRAS list survey ), 
GMA partic ipated  in a briefing program  in D ecem ber 1975. T he 
tex t of th is p resen ta tion  was published3 under the  title  “ Incentives 
for F u rth e r  In d u stry  Cooperation and P artic ip a tion .” T he first rea
son invoked for participation  in the survey was “a deep sense of 
corporate responsib ility .” W hile there  are o ther significant reasons 
for participation  in the survey, the  continued protection  of the public 
is far and aw ay the m ost im o rtan t justification  for th is activity.

Number of Food Ingredients Used 
in Food Production

F o r m any years, questions have been raised about the num ber 
of food ingred ien ts th a t com prise the food supply. T o the best of 
our know ledge, a single, com prehensive listing  of all of the  individual 
food ingredients does no t exist. In  the Code of Federal Regulations, 
the F D A  lists the follow ing num bers of GRAS food ingredients, food 
additives and color additives for d irect use in food production :

GRAS Food Ingredients
251 nonflavor substances4 
223 n a tu ra l flavorings and spices5 

26 syn thetic  flavorings6 
500 to ta l GRAS Food Ingred ien ts

2 Beers, William O., The Need for an 
Orderly Review of GRAS Substances. 
Unpublished remarks delivered at the 
Industry Briefing on the GRAS Ques
tionnaire. May 21, 1971.

3 Harkins, Robert W., 31 F o od  D r u g
C o s m e t i c  L a w  J ournal, 132 (March,
1976).

4 21 Code of Federal Regulations 
121.101(d); 121.104(g)(23) ; 121.104(g) (24).

*•21 Code of Federal Regulations 121.- 
101(e): 121.104(g) (25).

8 21 Code of Federal Regulations 121.-
101(g).
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Food Additives
187 nonflavor substances7 

3 nonflavor substances (in terim  b asis)8

190 to ta l N onflavor A dditives

131 na tu ra l flavorings9 
728 syn thetic  flavorings10

859 to ta l F lavoring  A dditives

Color Additives
31 perm anen tly  approved color add itives11 

3 provisionally  listed  color add itives12 
3 provisionally  listed color lakes12

37 to ta l Color A dditives

The Code of Federal Regulations also lists some, b u t no t all, in
gred ien ts th a t are indirectly  added to  food, th a t is, those substances 
perm itted  in food packaging m aterials, food contact surfaces and 
o ther applications w here they  m ay becom e a com ponent of food. 
T he FD A  has referred  to an estim ated 10,000 indirect add itives,13 
b u t th is  appears to be largely  speculative and the num ber could 
actually  be m uch larger.

T hus, the num ber of substances which com prise the  food supply 
is quite large— m ore than  1000 agricu ltu ra l products, approxim ately  
2000 food com ponents and 10,000-plus indirect additives. I t  w ould be 
a form idable task  indeed to sub ject each of these 13,000-plus sub
stances to  detailed toxicological te s tin g  and analysis a t th is time.

7 21 Code of Federal Regulations 121.- 
1001-121.1162; 121.1165-121.1257; 121.- 
1259-121.1267.

8 21 Code of Federal Regulations 121.- 
4001; 121.4004; 121.4005.

8 21 Code of Federal Regulations 121.-
1163.

10 21 Code of Federal Regulations 121.-
1164.

11 21 Code of Federal Regulations Sec
tion 8, Subparts C and D.

12 21 Code of Federal Regulations 8.501 
(a).

13 Gardner, Sherwin, Statement de
livered before the Senate Select Com
mittee on Small Business, Jan. 13, 
1977.
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Level of Use of Food Ingredients 
in Food Production

A ccording to figures from  the  U SD A , the  U. S. per capita con
sum ption of food to taled  1297 pounds per year— or 3.6 pounds or 56.9 
ounces per day— in 1973.14 R ecent data  perm it the follow ing approxi
m ate breakdow n of th is daily food consum ption :15

Major food components of natural or 
agricultural origin, including the 
following categories:

Apples, potatoes, meat, eggs, etc.
Sugar
Salt
Corn syrup and dextrose 

32 common food ingredients16 
All other functional ingredients of 

natural and synthetic origin 
added at low levels

Per Capita Use Percentage 
(ounces/day) of Diet (%)

56.42 99.2
50.72 89.2
4.47 7.9
0.66 1.1
0.57 1.0

0.40 0.7

0.04 0.1
Total 56.86 100.0

A lthough flavoring agents are the m ost num erous ingredients 
used in food production , such substances are used in very sm all quan
tities. M any are, of course, of na tu ra l ag ricu ltu ra l origin, and o thers 
are chem ically identical to natu ral flavors. R esu lts from  a 1971 survey 
conducted by the F lavor and E x trac t M anufactu rers A ssociation on 
over 1400 flavors indicated th a t 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 .17 T his national use level corresponds to  
0.000000013 pounds or less per capita per day.

Increased Complexity 
of Toxicological Testing Requirements

O ver the  p ast several decades, the  requirem ents for toxicological 
evaluation of food chem icals have becom e m ore com plex and elabo-

14 U. S. Department of Agriculture,
National Food Situation, May 1976, p. 
15.

15 Hall, Richard L., Food Additives,
Nutrition Today, 8: 20, 1973; Panel on 
Chemicals and Health, President’s 
Science Advisory Committee. Chemi
cals and Health. National Science Foun
dation. Sept. 1973.

16 These ingredients and their func
tions are listed in Appendix A.

17 Ford, Richard A. (Consultant to 
the Flavor and Extract Manufacturers 
Association). Private communication, 
1977.
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rate. In  1940, it w as not uncom m on to call a study  of 30 days’ duration  
a chronic tox ic ity  s:udy. T o ta l testing- of safe ty  of food chem icals and 
drugs w as com m only conducted in a few ra ts, a few rabbits  and a 
few mice, w as considered an adequate toxicological data  base at 
th a t tim e.18

By the late 1950’s, safe ty  te s tin g  of food chem icals had become 
m ore e laborate  and m ore form alized. A 1958 W orld  H ealth  O rgan iza
tion (W H O ) rep o rt19 distinguished betw een th ree types of toxicity 
stu d ies: acute, short-term and long-term (chronic). A cute toxicity  s tu d 
ies included te s tin g  bo th  sexes in th ree  species of anim als (one a 
nonrodent species). N um bers of anim als required were relatively  
sm all and w ere based on the sta tistica l precision desired in the  es ti
m ated L D 50 for the substance tested. Short-term  toxicity  studies re
qu ired tw o species of anim als (one a nonroden t), 10-20 anim als of 
each sex a t each dosage level in the  test, and usually  a 90-day obser
vation period. Chronic tox icity  te s tin g  was usually  conducted in the 
ra t, w ith 25 or m ore anim als of each sex a t each dosage level in the 
test. T he to ta l period of observation  w as usually  12 to 18 m onths.

In 1959. the  staff of the  FD A  D ivision of P harm acology published 
a m ajo r review  of the then ex isting  requirem ents for toxicological 
te s tin g  of chem icals.20 T his review  incorporated the principles of 
the  W H O  report of the p rio r year and provided additional in form a
tion  on the techniques used in the  in te rp re ta tion  of toxicologic find
ings in anim als. I t  was a m ajo r m ilestone in toxicologic te s tin g  in 
the  U nited  S ta tes and served as a guideline for such te s tin g  for a 
num ber of years.

T h rou gho u t the  1960’s and 1970’s fu rther elaboration of tox i
cologic te s tin g  has taken place. Chronic tox icity  te s tin g  som etim es 
included both rodent and nonrodent species, and the  period of obser
vation  in nonrodents frequently  extended for half a decade or more. 
F u rth e r  a tten tion  was directed tow ard appraisal of tera togen icity , 
m utagenicity , and em bryotoxicity .21 A N ational A cadem y of Sciences

18 Coulston, Frederick, 21 F ood Drug 
Cosmetic L aw Journal 336, (June, 
1966).

”  Joint F A O /W H O  Expert Com
mittee on Food Additives. Procedures 
for the Testing of Intentional Food 
Additives to Establish Their Safety 
for Use. 'Second Report. WHO Tech
nical Report Series No. 144. 1958.

20 Food and Drug Administration.
dppraisal of the Safety of Chemicals in

Foods. Drugs and Cosmetics. The As
sociation of Food and Drug Officials 
of the United States. 1959.

21 Joint F A O /W H O  Expert Com
mittee on Food Additives, Toxicologi
cal Evaluation of Certain Food Additives 
with a Rev'ew of General Principles 
and of Specifications, Seventeenth Re
port. W H O  Technical Report Series 
Mo. 539. 1974.
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report gives a good sum m ary  of the  s ta tu s of the  general requirem ents 
for toxicologic tes tin g  of food chem icals as of 1970.22 Because of the 
com plexity of th is type of testing , increasing em phasis is being  placed 
on the  developm ent of rapid, in vitro screening tests , particu larly  in 
the tes tin g  for carcinogenesis.23

I t is clear th a t the  past 35 years have seen a m ajor change in the 
accepted requirem ents for toxicologic tes tin g  of food ingredients, 
from  rela tively  sim ple testing  to a very  com plex b a tte ry  of te s tin g  
procedures. T hese cu rren t procedures are designed to elicit not only 
the  conventional adverse reactions th a t can occur to a chem ical or 
d rug  b u t also the  m ore sub tle  and com plex expressions of toxicity  
th a t m ay only be observed over the  en tire  life span of the anim al, 
for exam ple, in carcinogenicity  te s tin g  or in the m ultigeneration  
reproduction studies. W e anticipate th a t th e  nex t 35 years will pro
duce sim ilar im provem ents in tox icity  testing . T oxicology is. of 
course, a very  dynam ic field, and we doubt th a t new  types of testing  
will ever cease to  be discovered.

T he b a tte ry  of te s tin g  procedures cu rren tly  utilized in the te s tin g  
of food ingred ien ts requires both a considerable period of tim e (m in i
m um  of th ree years) and substan tia l fund ing  (approx im ately  S500,- 
000) to  com plete. I t  is for these reasons th a t rapid and less costly 
in vitro screening procedures are receiving so much a tten tion  at the 
presen t time, no t ju s t in an effort to reduce the tim e and cost of 
testing , bu t also to  utilize the  available tes tin g  facilities of the  country  
m ost effectively. T he  screening tests , however, are not now capable of 
replacing in vivo studies in anim als. T heir use in regu la to ry  decision 
m aking should be as a supplem ent to, not replacem ent for. con
ventional studies.

National Constraints on Safety Evaluation
T here are several lim itations on our cou n try ’s capability  to  under

take safe ty  stud ies on all food ingredients. T he m ajor lim itations are :
22 Food Protection Committee, Food 

and Nutrition Board, Evaluating the 
Safety of Food Chemicals, National 
Academy of Sciences, 1970.

23 Chemical and Engineering News, 
54: 18, 1976; Health and Welfare 
Canada, The Testing of Chemicals for 
Carcinogenicity. Mutagenicity, and Tera
togenicity, Sept. 1973; Kirschman, John

C., Safety Evaluation is a Risky Busi
ness, Unpublished remarks delivered 
at The Nutrition Foundation Food and 
Nutrition Liaison Committee meeting, 
Jan. 12, 1977; Kolata, Gina B., Chemi
cal Carcinogens: Industry Adopts
Controversial “Quick” Tests, Science, 
192: 1215, 1976.
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(1) lim ited num ber of qualified scientists, particu larly  p a th 
ologists ;24

(2) lim ited num ber of qualified laboratories, both inside and 
outside g o v e rn m e n t;

(3) com peting priorities for tes tin g  o ther substances; and
(4) econom ic burden.

An exam ination of the lim itations on cosm etic safety testing , 
which are analogous to those affecting  food ingredient safe ty  evalua
tions, is illustrative. A rth u r D. L ittle , Inc., conducted a s tu d y 24 to  
evaluate the im pact of legislation pending  in 1974 th a t w ould have 
required  safe ty  te s tin g  of all cosm etics and ingredients used in cos
m etics— a m uch sm aller num ber of ingredients th an  are used in food. 
Based upon the  estim ated 1340 qualified patho log ists p rac tic ing  in 
the  U nited S ta tes in 1974, A rth u r D. L ittle , Inc. concluded th a t safety 
tes tin g  of the m ore than  25,000 cosm etic products and ingredients 
on the m arket would take at least 30 years a t an estim ated cost of 
$6.5 billion. T his proposed legislation w ould have resu lted  in a 
s tag gering  use of labora to ry  anim als— a m inim um  of 60 m illion mice, 
38 m illion ra ts, 6 m illion rabbits, and 0.5 m illion dogs. T he report 
concluded th a t th is proposed cosm etic safe ty  testing
“would thus almost certainly have a serious adverse impact on other major 
research activities, such as the cancer and heart programs, new drug and food 
additive testing, etc., which compete for the same relatively limited number of 
qualified scientific personnel and facilities.”

T he severe lim itations im posed by sho rtages of tra ined  scien tists 
and facilities, which can only be slow ly corrected, are reasons w hy 
the im practicality  of tes tin g  every food ingred ien t in every possible 
toxicological te s t protocol poses a m ajo r societal dilemma. Safety 
ju dg m en ts  can be based on experience w ith com m on food use and on 
know n tox icity  in form ation w ith ou t requ iring  repeated , periodic stud
ies of good ingredients with the newest toxicological testing procedures.

Cost is also a significant factor. The FD A  has estimated that the total 
cost of the GRAS list review  program  has been approxim ately  $18 
m illion to date .25 F o r th is expenditure, the  FD A  has been able to 
reach, in its  judgm en t, the  half-w ay po in t in the review  of 439 non
flavor G RA S substances, a program  in itiated  in 1969. One needs to

24 Little. A. D., Inc., Report to the 25 See footnote 13.
Legislative Planning Group of CTFA 
(Cosmetic, Toiletry, and Fragrance 
Association, Inc.), Feb. 15. 1974.
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com pare th e  $18 million expenditure, the seven years and roughly 
220 com pounds review ed w ith the to ta l num ber of food ingredients 
already discussed above. If the F D A  could com plete the review  pro
cess for the rem aining com pounds in half the tim e th a t it took for 
the review  of the first half of the GRAS list, and a t th e  sam e ra te  of 
econom ic cost, it w ould require m ore than our lifetim e and hundreds 
of m illions of dollars.

By and large, the work done to date by governm ent and industry- 
in review ing the safety of existing  food ingredients is based on a 
com pilation of available data. T he generation  of new laborato ry  data 
— for exam ple, chronic feeding studies in rats, dogs or o ther species— 
will add significantly to the costs of the review  of the safe ty  of food 
ingredients. R ecently , the FD A  outlined a com prehensive program  
to resolve the s ta tu s  of provisionally  listed color add itives.26 Ap
propriate  scientific investigations m ust be undertaken on about 30 
color additives and data must be submitted to the FD A  according to a 
prescribed schedule before final decisions will be m ade on the s ta tu s 
of these colors. I t  is estim ated th a t it will take four years and $3.2 
million to  conduct chronic toxicity  feeding studies on ju s t e ig h t of 
these colors, each of which has already been evaluated in at least 
tw o species du ring  earlier tests.

The ‘‘Food Lag”
A ccording to the P res id en t’s Science A dvisory C om m ittee report, 

there has been an overall decline in the num ber of new chemical en 
tities in troduced each year as in ten tional food additives.27 T he rea
son for th is  “ food lag ’’ is the  increased regu la to ry  requirem ents ( th a t 
is, the Food A dditive A m endm ents to the Federal Food, D rug, and 
Cosm etic A ct) th a t m ust be m et for approval of a new food in
g red ien t.28 Few  com panies are w illing or able to  spend upw ards of 
$500,000 per com pound to conduct, over a period of th ree  to  ten  
years, the required series of toxicological te s ts  needed to support a 
food additive petition .29 U nless a com pany receives a paten t on a 
particu lar chem ical, once the substance m eets FD A  approval any 
com pany is free to m anufacture it. F urtherm ore, once a com pany 
m akes such a financial investm ent on toxicological testing , there  is

211Federal Register, 41 : 41860, 1976. 28 Oser, Bernard. 21 F o od  Drug
27 Panel on Chemicals and Health. Cosmf.tic Law Journal, 616, (Nov. 

President’s Science Advisory Commit- 19661.
tee. Chemicals and Health, National Sci- 211 Muul, Illar et ah. Science, 193 : 834,ence Foundation, Sept. 1973. 1976.
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still the possib ility  th a t the  F D A  will delay  acceptance for m onths 
or years or re ject the food additive petition.

A t a tim e w hen the  w orld is deeply concerned about its ability 
to feed an ever-grow ing population , we should be very  concerned in
deed about national policies th a t discourage innovation in food tech 
nology. T his is the tim e w hen new  m ethods of food production  and 
processing should be advanced as a national priority.

Essentiality of Setting Priorities
W hen se ttin g  prio rities for safe ty  evaluation of food ingredients, 

tw o broad overlapping areas of concern m ust be recognized: (1) the 
to ta l universe of chem icals in m an’s env ironm ent of w hich food in
gredients are a sm all and relatively  well-defined segm ent, and (2) 
the relative po ten tial hazard  of the  individual food ingredients.

Foods, drugs, cosm etics, m edical devices, toxic chem icals, p es ti
cides, env ironm ental con tam inants and an enorm ous num ber of con
sum er products all pose a risk of hazard  to  man. Society m ust set a 
p rio rity  for food safety evaluation w ith in th is broad context, tak ing  
in to consideration the available resources for toxicological evaluation 
— qualified scientists, te s tin g  facilities and funds. U n fo rtunate ly , there 
is today  no organized effort w ith in  governm ent or society a t large 
to rank these hazards in o rder to  set p rio rities for toxicological te s t
ing  and evaluation. In an effort to tes t first those m aterials w hich 
m ay pose the g rea test risk to m an, we need an overall assessm ent 
before national com m itm ents are m ade for food ingred ien t safety 
testing .

A chieving a com prehensive, o rderly  review  of the safety of food 
ingred ien ts and reassu ring  the public th a t both indu stry  and govern
m ent are w ork ing  to ge ther tow ard a com m on objective are m utual 
goals to  which the  C ongress and the food indu stry  need to strive. 
W e appreciate  th is opportun ity  to  subm it com m ents to the  C om m it
tee on the  use. regulation, and safety evaluation  of food ingredients.
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A P P E N D I X  A
F u n c t i o n s  o f  3 2  C o m m o n ly  U s e d  F o o d  I n g r e d i e n t s

Flavoring Agent/Flavor Enhancer 
Monosodium glutam ate 
M ustard  
Black pepper
H ydrolyzed vegetab le protein

Stabilizer/Thickener—  im parts or 
maintains the desired texture, con
sistency and th ickness in foods 

Sodium  caseinate 
Acacia
Modified starch

Leavening Agent—produces a gas 
th a t ligh tens dough or b a tte r 

Y easts
M onocalcium  phosphate 
Sodium  alum inum  phosphate 
Sodium  acid phosphate

pH Control Agents— controls the 
acid-alkaline balance in foods 

*Sodium  carbonate 
^Calcium  carbonate 
*Dicalcium  phosphate 
*D isodium  phosphate 

Sodium  b icarbonate 
H ydrogen chloride 
C itric acid 
Sulfuric acid 
Sodium citrate

Sodium  hydroxide 
A cetic acid 
Phosphoric acid 
Calcium oxide

Emulsifier—perm its dispersion of 
tiny  particles or globules of one 
liquid in ano ther liquid 

Lecithin
M ono- and diglycerides

Preservative—inhibits bacterio log
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 m oisture in 
foods

Sodium  tripolyphosphate
Coloring Agent 

Caramel
[ T h e  E n d ]

* Also acts as leaving agent
PAGE 1 9 4 FOOD DRUG COSMETIC LAW JO U R N A L ----A PR IL, 1 9 7 7



OTC PANEL ON TOPICAL ANTIBIOTIC PRODUCTS 
REPORTS FINDINGS

The Advisory Review Panel on OTC Antimicrobial Drug Products 
has advised the 'Food and Drug' Administration that five antibiotics 
used in over-the-ccunter first-aid ointments are safe and effective for 
shielding minor cuts from bacteria and foreign substances. The panel 
noted, however, that there is no proof that these antibiotics cause in
fected wounds to heal faster by killing bacteria, and that further study 
would be needed to prove the usefulness of first-aid ointments for this 
purpose. The FDA has issued a proposed monograph for OTC topical 
antibiotics based on the panel’s recommendations.

Safe and Effective Antibiotics
The five antibiotics judged safe and effective in protecting skin 

wounds were bacitracin, polymixin B sulfate (when combined with 
another antibiotic), and three varieties of tetracycline (chlortetracycline 
hydrochloride, oxytetracycline hydrochloride, and tetracycline hydro
chloride). The panel found there was insufficient data to conclude that 
three other antibiotics—gramacidin, neomycin sulfate, and polymixin 
B sulfate used alor.e—are safe and effective in protecting skin wounds. 
Special attention was given neomycin sulfate because of a number 
of reported rashes resulting from its use. Further studies were sug
gested by the panel to determine the extent of skin rash before a final 
decision is made on its suitability for continued OTC use.

Labeling
The advisory panel recommended that the labels on all OTC first- 

aid ointments warn against use longer than one week, on eyes and for 
treating long-standing skin conditions. I t also recommended that the 
label advise the user to seek a physician’s care in the case of deep or 
puncture wounds or serious burns, or if itching, redness, swelling, or 
pain develop or increase during use.

Comments
Comments on the panel’s recommendations and the FD A ’s pro

posal must be received by the FDA no later than June 30. Submissions 
will be available at the FD A ’s Hearing Clerk’s Office, and additional 
comments replying to those on file may be submitted until August 1, 
1977. After evaluating the comments, the agency will issue a monograph 
of safe and effective ingredients and acceptable labeling claims for all 
OTC first-aid ointments.

Antibiotic FDA Proposal, 45,451
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PROPOSAL DEFINES ROLE OF INACTIVE INGREDIENTS 
IN OTC DRUGS

Each inactive ingredient in an over-the-counter drug would have 
to perform a specific function, in addition to meeting existing safety 
standards, under a recent proposal by the Food and Drug Administra
tion. The intent of the requirement is to prevent an active ingredient 
found to be not generally recognized as safe and effective or to be in 
need of more testing from being retained and redesignated as an in
active ingredient if it does not perform an acceptable function as such. 
Although inactive ingredients need not appear on the labeling, 
the proposal requires that if one such ingredient is declared, then all 
must be declared. Two exceptions exempt the declaration of colors, 
fragrances, flavors, and identifiers from disclosure of their components and 
limit the disclosure rule to voluntary declaration of inactive ingredients.

Conditions an inactive ingredient would have to fulfill to meet the 
FDA’s requirement for safety and suitability include being listed in 
an official compendium as a pharmaceutical aid, being used at no 
higher level than reasonably required for its purpose, and not inter
fering with the effectiveness of the product or with tests that deter
mine whether the product meets its professed standards. The proposal 
lists acceptable categories for use of inactive ingredients, such as air 
displacement agents, emulsifiers, and stiffening agents and defines 
incidental ingredients to which the requirements would not apply.

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

FDA COMPLETES RECODIFICATION PROGRAM
Recodified and reorganized regulations relating to enforcement, 

administrative practices and procedures, delegations of authority, and 
color additives have been issued by the Food and Drug Administration. 
The reissuance of the general regulations marks the end of the FD A ’s 
program, begun several years ago, of recodifying and republishing 
its regulations to make them easier to find and understand.
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