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N a t i o n a l  Cen te r  f o r  Drugs and B i o l o g i c s  

Food and Drug A d m i n i s t r a t i o n  

R o c k v i l l e ,  MD 20857 

A b s t r a c t .  

A d m i n i s t r a t i o n ,  i n  r e g a r d  t o  m a n u f a c t u r i n g  and c o n t r o l s ,  f o r  o r a l  

c o n t r o l l e d  r e l e a s e  d r u q  p r o d u c t s  a r e  rev iewed.  

f o r  I N D  and NDA submiss ions  a r e  o u t l i n e d ,  w i t h  emphasis on q u a l i t y  

c o n t r o l  and documenta t ion .  The impor tance  o f  s u b m i t t i n g  adequate 

s c i e n t i f i c  and t e c h n i c a l  d a t a  on w h i c h  a r e v i e w  ng  chemis t  can 

make a mean ing fu l  r e v i e w  i s  d iscussed.  Submiss on o f  t h e  d a t a  i n  

a f o r m a t  t h a t  n o t  o n l y  documents t h e  s c i e n t i f i c  d a t a  b u t  a l s o  

p r e s e n t s  i t  i n  a c l e a r  and cogen t  manner i s  d i scussed .  The 

d i s c u s s i o n s  w i l l  i n c l u d e  m a n u f a c t u r i n g ,  packag ing  and s t a b i l i t y  

documenta t ion  f o r  b o t h  c l i n i c a l  s u p p l i e s  and t h e  commercial  

p r o d u c t .  

The r e g u l a t o r y  r e s p o n s i b i l i t i e s  o f  t h e  Food and Drug 

The r e q u i r e m e n t s  

Seventy seven yea rs  ago t h e  Congress o f  t h e  U n i t e d  S t a t e s  

passed t h e  f i r s t  f e d e r a l  l a w  t o  p r o v i d e  p r o t e c t i o n  t o  consumers 
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1242 KUMKUMIAN 

from dangerous, adulterated a n d  misbranded food and  d r u g  

products. On June 30, 1906 President Theodore Roosevelt signed 

this legis la t ion into law. 

I n  1938, the current Act, the Federal Food, Drug and Cosmetic 

Act, was enacted being sparked by the El ix i r  o f  Sulfanilamide 

tragedy. 

of new drugs on the basis of safety. 

This act required, among other things,  the preclearance 

The next 

October 10, 

passed. For 

prove t o  FDA 

great movement in d r u g  regulation came on 

962, when the Kefauver-Harris Amendments were 

the f i r s t  time d r u g  manufacturers were required t o  

safety o f  new drugs 

red the submission 

on for  a New Drug 

the effectiveness as well as the 

before marketing. These amendments a l s o  requ 

o f  a Notice of Claimed Investigational Exempt 

(IND).  

Since we will be discussing controlled release d r u g  products I 

would l ike  t o  b r i n g  t o  your a t tent ion that  i n  1959 a regulation 

was f inal ized which deal t  with controlled release products. This 

regulation (200.31) i s  t i t l e d  "Timed release dosage forms". I t  

s ta tes  tha t  any such dosage form t h a t  contains per dosage u n i t  a 

q u a n t i t y  of active ingredient(s)  which i s  not generally recognized 

as safe  for  adminstration as a s ingle  dose under the conditions 

suggested i n  i t s  labeling, i s  regarded as a new d r u g .  This 

regulation is  s t i l l  in our  regulations and  deals only w i t h  

safety.  Please note t h i s  regulation was published before the 
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MANUFACTURING AND CONTROLS SUBMISSIONS 1243 

enactment o f  t h e  1962 Drug Amendment which r e q u i r e s  a showing o f  

e f f i c a c y .  Thus, we now cons ide r  new c o n t r o l l e d - r e l e a s e  p roduc ts  

t h a t  e n t e r  t h e  market  f o r  t h e  f i r s t  t ime, t o  he new drugs t h a t  

need p r e  market  c lea rance  b e f o r e  market ing,  even though t h e  d rug  

substance i n  a conven t iona l  dosage fo rm i s  n o t  cons ide red  a new 

drug. 

When a sponsor, be i t  a pharmaceut ica l  f i r m ,  i n d i v i d u a l  o r  

i n s t i t u t i o n ,  submi ts  an I N D ,  he must w a i t  30 days be fo re  

i n i t i a t i n g  such t r i a l s  so as t o  p e r m i t  a s a f e t y  rev iew  t o  ensure 

t h a t  t h e r e  are no undue r i s k s  t o  t h e  sub jec ts .  Under c e r t a i n  

e x t e n u a t i n g  c i rcumstances t h e  30-day de lay  requi rement  may be 

waived h.y t h e  FDA. 

As you a r e  aware t h e  i n v e s t i g a t i o n  progresses th rough  t h r e e  

phases; Phase I, C l i n i c a l  Pharmacology, which i s  t h e  i n i t i a l  

i n t r o d u c t i o n  o f  a drug i n  man, Phase 11, C l i n i c a l  i n v e s t i g a t i o n ,  

which i n c l u d e s  e a r l y  smal l  c o n t r o l l e d  c l i n i c a l  t r i a l s  designed t o  

demonstrate e f f e c t i v e n e s s  and r e l a t i v e  sa fe ty ,  and Phase 111, 

C l i n i c a l  T r i a l s ,  which a re  t h e  expanded c o n t r o l l e d  and 

u n c o n t r o l l e d  t r i a l s .  

do n o t  n e c e s s a r i l y  have t o  go th rough  a l l  t h r e e  phases. 

A l l  drugs t h a t  are c l a s s i f i e d  as "new drugs"  

As INDs are submi t ted  t o  t h e  Agency, t h e  r e v i e w i n g  d i v i s i o n  

w i l l  e v a l u a t e  and m o n i t o r  t h e  i n f o r m a t i o n  submi t ted.  I f  

d e f i c i e n c i e s  e x i s t ,  t h e  sponsor w i  11 be n o t i f i e d .  I f  d e f i c i e n c i e s  

and/or r e s u l t s  are o f  such a n a t u r e  as t o  p resen t  a s e r i o u s  s a f e t y  
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1244 KUMKUMIAN 

problem, t h e  i n v e s t i g a t i o n  w i l l  be l i m i t e d  o r  d i s c o n t i n u e d  u n t i l  

t h e  d e f i c i e n c i e s  a r e  c o r r e c t e d ;  o r  t h e  IN0  w i t h d r a w n / t e r m i n a t e d .  

I n  c o n t r a s t ,  i n  an NDA, when adequate d a t a  t o  demonst ra te  sa fe t , y  

and e f f e c t i v e n e s s  a r e  n o t  submi t ted ,  a n o t  app rovab le  l e t t e r  i s  

s e n t  t o  t h e  a p p l i c a n t .  

The m a n u f a c t u r i n g  and c o n t r o l s  requ i remen ts  o f  t h e  I N 0  a r e  

found  i n  P a r t s  1 t h r o u g h  5 o f  Form FDA 1571. 

I n  s u b m i t t i n g  m a n u f a c t u r i n g  and c o n t r o l s  data,  t h e y  s h o u l d  be 

c l e a r ,  w e l l  o rgan ized ,  cogen t  and f u l l y  documented so  t h a t  t h e  

r e v i e w i n g  chemis t  can make a m e a n i n g f u l  r e v i e w  w i t h i n  a reasonab le  

p e r i o d  o f  t ime .  

The amount and t y p e  o f  d a t a  s u b m i t t e d  i n  each phase depends 

upon such f a c t o r s  as t h e  un iqueness  of  t h e  drug ,  t y p e  o f  dosage 

form, method o f  manufac ture ,  s t a b i l i t y ,  and d u r a t i o n  o f  s tudy .  

f o r  example, i f  t h e  new d r u g  subs tance i s  a new m o l e c u l a r  e n t i t y  

we wou ld  n o r m a l l y  e x p e c t  more d e t a i l e d  i n f o r m a t i o n  on t h e  

s y n t h e s i s  and s t a b i l i t y  t h a n  a new d r u g  subs tance t h a t  has been 

used f o r  many years ,  w i t h  many p u b l i c a t i o n s ,  and an adequate 

p u b l i c  s tandard ,  such as i n  t h e  USP. 

Adequate s t a b i 1 i t . y  d a t a  s h o u l d  be genera ted  t o  assu re  t h a t  t h e  

dosage f o r m ( s )  used i n  t h e  s t u d i e s  has t h e  i d e n t i t y ,  s t r e n g t h ,  

q u a l i t y ,  and p u r i t y  t h a t  i t  p u r p o r t s  t o  have a t  t h e  t i m e  o f  use. 
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MANUFACTURING AND CONTROLS SUBMISSIONS 1245 

I f  placebos are used t h e y  should mimic t h e  d rug  p r o d u c t  n o t  

o n l y  i n  appearance b u t  a l s o  i n  t a s t e ,  odor, e t c .  a t  t h e  t i m e  o f  

manufacture and a t  t h e  t i m e  o f  use. 

As t h e  s t u d i e s  o f  t h e  i n v e s t i g a t i o n a l  drug progress,  and as 

t h e  sponsor con t inues  t o  g a i n  exper ience, bo th  i n  t h e  c l i n i c  and 

the  l a b o r a t o r y ,  t h e  I N D  must be amended t o  i n c l u d e  new p r o t o c o l s ,  

progress r e p o r t s ,  new and a d d i t i o n a l  t e s t s ,  and s t a b i l i t y  data,  so 

t h a t  a t  t h e  t i m e  t h e  new d rug  a p p l i c a t i o n  i s  submi t ted  adequate 

data a re  a v a i l a b l e  t o  f u l l y  assess t h e  s a f e t y  and e f f e c t i v e n e s s  o f  

t h e  new drug under t h e  c o n d i t i o n s  o f  i t s  i n tended  use. 

i n fo rma t ion  submi t ted  i n  an I N D  needs f u r t h e r  c l a r i f i c a t i o n ,  

a d d i t i o n a l  da ta  o r  i n d i c a t e s  a problem, a l e t t e r  w i l l  be sen t  

r e q u e s t i n g  c l a r i f i c a t i o n ,  a d d i t i o n a l  data,  o r  exp ress ing  concern. 

We expect  a response i n  a reasonable t ime.  I f  t h e  c o n d i t i o n s  a re  

I f  t h e  

such, i t  may war ran t  a d i s c o n t  

t e r m i n a t i o n  o f  t h e  IND. 

When t h e  new 

c o n t a i n  f u l l  and 

Form FDA 356H. 

f ound  i n  p a r t s  5 

adequate s c i e n t i  

drug appl  i c a t  

nuance o f  t h e  s t u d i e s  o r  

on ( N D A )  i s  submi t ted  i t  shou ld  

adequate i n f o r m a t i o n  i n  a fo rma t  as des igna ted  i n  

he manu fac tu r ing  and c o n t r o l s  requi rements a r e  

through 9. 

i c  and t e c h n i c a l  da ta  which has been generated 

The i n f o r m a t i o n  should i n c l u d e  

d u r i n g  t h e  i n v e s t i g a t i o n a l  stages. I n  p r e p a r i n g  and c o l l a t i n g  

submissions, i t  may be h e l p f u l  t o  p l a c e  y o u r s e l f  i n  t h e  p o s i t i o n  

o f  t h e  rev iewer  a t  FDA. The rev iewer  eva lua tes  t h e  submissions 
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1246 KUMKUMIAN 

and makes comments and recommendations, b a s i c a l l y ,  on t h e  

i n f o r m a t i o n  presented i n  t h e  NDA. I f  t h e  i n f o r m a t i o n  i s  complete, 

w e l l  analyzed and organized, i n c l u d i n g  background i n f o r m a t i o n ,  t h e  

rev iew w i l l  be expedi ted,  which i n  t u r n  speeds up t h e  approval  

process. I f  t h e r e  a r e  vo ids,  u n c e r t a i n t i e s  and/or d e f i c i e n c i e s ,  

t h e  a p p l i c a n t  w i l l  be requested t o  c l a r i f y  and/or submit  

a d d i t i o n a l  i n f o r m a t i o n ,  t he reby  p o s s i b l y  d e l a y i n g  t h e  f i n a l  r e v i e w  

o r  be a b a s i s  f o r  a n o t  approvable l e t t e r .  

In r e v i e w i n g  new drug a p p l i c a t i o n s  i t  must be understood t h a t  

t h e  rev iewer  has n o t  h e m  p a r t  o f  t h e  research  and development 

team a t  t h e  pharmaceut ica l  f i r m  b u t  i s  one who must e v a l u a t e  t h e  

adequacy o f  t h e  i n f o r m a t i o n  on t h e  bas i s  o f  what has been 

submit ted.  

marke t i ng  i s  t h e  same o r  s i m i l a r  t o  t h e  one t h a t  has undergone 

c l i n i c a l  t r i a l s  o r ,  i n  c e r t a i n  cases, t h e  drug p r o d u c t  has been 

shown by b ioequ iva lency  s t u d i e s  t o  be " e q u i v a l e n t "  t o  a d rug  

product  t h a t  has undergone c l i n i c a l  t r i a l s  and/or has been l e g a l l y  

marketed. The rev iewer  must be assured t h a t  t h e  manu fac tu r ing  and 

c o n t r o l s  procedures are such t h a t  f u t u r e  batches o f  t h e  drug 

p roduc t  w i l l  be t h e  same, w i t h i n  c e r t a i n  l i m i t s ,  as t h a t  approved 

i n  t h e  NDA. These concerns i n v o l v e  s y n t h e t i c  o rgan ic  chemist ry ,  

s p e c i f i c a t i o n s ,  t e s t  methods, manu fac tu r ing  technology,  in-process 

and f i n a l  r e l e a s e  c o n t r o l s ,  packaging, and s t a b i l i t y .  I n  t h i s  

p r e s e n t a t i o n  I w i l l  d i scuss  some o f  t h e  areas i n v o l v e d  i n  t h e  

manufactur ing and c o n t r o l s  s e c t i o n s  o f  t h e  NDA. 

He must determine t h a t  t h e  d rug  p roduc t  proposed f o r  
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MANUFACTURING AND CONTROLS SUBMISSIONS 1247 

The s p e c i f i c a t i o n s  and t e s t s  f o r  t h e  new d rug  substance must 

be adequate t o  assure i t s  i d e n t i t y ,  s t r e n g t h ,  q u a l i t y  and p u r i t y .  

I f  t h e  drug substance i s  recogn ized  i n  an o f f i c i a l  compendium i t  

should be so  s t a t e d .  A d d i t i o n a l  s p e c i f i c a t i o n s  and t e s t s  may be 

needed f o r  t h e  p a r t i c u l a r  dosage form. Fo r  example, c r y s t a l  s i z e  

and c r y s t a l  f o rm may need t o  be s t r i c t l y  def ined.  M o i s t u r e  

con ten t  may a l s o  be c r i t i c a l .  

need t o  be c o n t r o l l e d  by a d d i t i o n a l  s p e c i f i c a t  ons beyond t h a t  

p rov ided  i n  a p u b l i c  standard.  

S i m i l a r l . y  i n a c t  ve i n g r e d i e n t s  may 

In r e g a r d  t o  t h e  d rug  product ,  t h e  q u a n t i t a t i v e  compos i t i on  o f  

t h e  dosage fo rm should be s t a t e d  i n  terms o f  q u a n t i t i e s  o f  a l l  t h e  

a c t i v e  and i n e r t  i n g r e d i e n t s  p e r  u n i t  dose, e.g., p e r  t a b l e t ,  p e r  

gram, o r  p e r  m i l l i l i t e r .  I t  i s  a l s o  r e q u i r e d  t h a t  t h e  batch 

formula should i n c l u d e  t h e  names and amounts o f  any components 

u t i l i z e d  i n  manufacture b u t  do n o t  appear i n  t h e  f i n i s h e d  

product .  In a d d i t i o n ,  any predetermined o r  c a l c u l a t e d  excesses of 

i n g r e d i e n t s  ove r  l a b e l  d e c l a r a t i o n s  should be des ignated as such 

and t h e  pe rcen t  excess c l e a r l y  i n d i c a t e d .  

q u a n t i t i e s  o f  i n g r e d i e n t s  should be reasonable and r e a l i s t i c .  

Proposed v a r i a t i o n s  i n  

The d e s c r i p t i o n  o f  t h e  manu fac tu r ing  process f o r  t h e  f i n a l  

dosage fo rm shou ld  be g i v e n  i n  d e t a i l .  

u s u a l l y  n o t  a c h e m i c a l l y  pu re  substance e n t i t y ,  b u t  must be a 

h i g h l y  rep roduc ib le ,  s t a b l e  composi t ion w i t h  cons tan t  p h y s i c a l  and 

chemical p r o p e r t i e s .  

p resen t  a g r e a t e r  cha l l enge  i n  t h i s  area. 

The f i n a l  dosage f o r m  i s  

C o n t r o l l e d  r e l e a s e  dosage forms u s u a l l y  
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1248 KUMKUMIAN 

The information to be submitted for these operations should be 

coherent and well organized in order to permit a meaningful review 

and verification. 

described and shou d include the amounts, the actual operating 

conditions and equ pment to be used together with the controls 

utilized, appropriate details of the container treatment prior to 

use, method of sampling, labeling procedure and the types of 

labels to be used. 

Each step should be clearly and precisely 

Chemical analysis of a dosage form is one of the parameters by 

which qua1 ity of formulation can be accurately measured. 

Therefore, the development of an efficient and sensitive method is 

most important. 

physico-chemical properties of a drug substance play an important 

part in the development of an acceptable method. 

methods(s) should provide: 

As in the case of a good formulation, the 

The analytical 

a. 

b. 

C. 

unequivocal identification of the active ingredient(s) in 

the dosage form 

specific quantitation of the active ingredient(s), 

proof that excipients and degradation products, if 

formed, do not interfere in the assay of both the freshly 

prepared dosage form ( s )  and throughout the expiration 

dati ng period. 
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MANUFACTURING AND CONTROLS SUBMISSIONS 1249 

In order to ascertain whether the analytical method(s) meets 

the stated objectives, the information should include: 

a. 

b. 

C. 

d. 

e. 

f. 

method of sampling 

number of unit doses required per assay 

prep ar at i on of samp 1 e 

identification of the active ingredient(s) 

specific analyt 

detai 1 ed method 

spectra, and ca 

g. accuracy, precis 

h. number o f  assays 

cal reaction 

of quantitation, including graphs, 

cul at ions 

on, specificity and sensitivity data 

recommended 

The reviewing chemist, in addition to reviewing the data 

submitted in the application, has the responsibility of having the 

regulatory analytical methods validated in FDA laboratories. 

Instructions on the type of data needed with the samples are 

described under Part 9 in the NDA. It is important to submit raw 

data. 

chromatograms, spectra, graphs, etc. 

This not only includes calculations but also pertinent 
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1250 KUMKUMIAN 

In the current Form FDA 356H there is a requirement that 

samples be submitted with the NDA. More recently, we announced in 

the Federal Register of October 19, 1982, pertaining to the NDA 

rewrite, that samples need not be submitted at the time of 

submission o f  the the application. When the reviewer has finished 

the review of the submission and finds the information adequate to 

have the FDA laboratories validate the regulatory methods, the 

reviewer will contact the applicant and request that samples be 

sent to the particular laboratories that will do the validating 

along with copies of pertinent analytical sections of the NDA. 

Reserve samples will be sent to the National Center for Drugs and 

Biologics at the same time. This procedure is in effect now. 

The product specifications reflect the quality of the intended 

product and the degree of precision with which it can be 

repeatedly produced. Rigid specification thus imply the 

confidence in the manufacturing process and associated testing 

methods. The specifications should be established on the 

experience gained in the investigational and developmental stages, 

on the analytical methods utilized and on the association or 

correlation with in-vivo data. 

The elapsed time between the preparation of the drug product 

and its ultimate use depends on many factors. 

carefully produced formulation can be no better than the quality 

of the container in which it is held. 

safe, contains the correct dose and is therapeutically effective 

Thus, the most 

Whether or not a drug is 
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MANUFACTURING AND CONTROLS SUBMISSIONS 1251 

a l l  deoend t o  a s i g n i f i c a n t  e x t e n t  upon t h e  s u i t a b i l i t y  o f  i t s  

packaging. The i n f o r m a t i o n  on t h e  packaging must be complete. 

I n f o r m a t i o n  on t h e  composi t ion,  method o f  manufacture and c o n t r o l s  

must be inc luded.  I f  t h e  c o n t a i n e r  i s  g l a s s  and meets compendia1 

s tandards i t  may be s u f f i c i e n t  t o  s t a t e  t h e  t y p e  and t h e  c o n t r o l s  

u t i  1 i zed. 

To assure i t s  s a f e t y  and e f f e c t i v e n e s s ,  a pharmaceut ica l  

p roduc t  must r e t a i n  i t s  i d e n t i t y ,  s t r e n g t h ,  q u a l i t y ,  and p u r i t y  

throughout  t h e  e x p i r a t i o n  d a t i n g  p e r i o d .  Assurance t h a t  t h e  d rug  

p roduc t  i n  i t s  c o n t a i n e r  w i l l  he adequate ly  s t a b l e  f o r  t h e  s t a t e d  

e x p i r a t i o n  p e r i o d  must come f rom an accumulat ion o f  da ta  on t h e  

drug. These da ta  i n v o l v e  chemical  , p h y s i c a l  , m i c r o b i o l o g i c a l  , 

t h e r a p e u t i c  and t o x i c o l o g i c a l  cons ide ra t i ons .  I n f o r m a t i o n  f rom 

i n i t i a l  and subsequent t e s t s  per formed on drug  substance( s )  , t h e  

va r ious  dosage forms, and c o n t a i n e r s  p r o v i d e  t h e  bas i c  data upon 

which t h e  s t a b i 1 i t . y  p r o f i l e  i s  cons t ruc ted .  

S t a b i 1 i t . y  s t u d i e s  should be submi t ted  i n  a manner t h a t  w i l l  

i n c l u d e  f u l l  d e t a i l s  and make them conducive t o  easy rev iew.  

should be cumu la t i ve  w i t h  a l l  c o n d i t i o n s ,  l o t  numbers, dates,  

methods, etc. ,  c l e a r l y  i n d i c a t e d .  

They 

S t a b i l i t y  s t u d i e s  shou ld  be mon i to red  by t e s t  methods which 

are caDable o f  d i s t i n g u i s h i n q  t h e  i n t a c t  d rug  fo rm i t s  d e g r a d i t i o n  

products .  The exper imenta l  evidence t o  suppor t  t h i s  c a p a b i l i t y ,  
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1252 KUMKUMIAN 

as well as the accuracy and precision of the method(s) must be 

included in the application. 

qualitatively and quantitatively identified and the mechanism(s) 

elucidated, if known. 

Degradation products should be 

involved, conta 

position as we1 

in contact with 

Accelerated 

When the final marketing container has been selected, it 

should be used in the stability studies exactly as proposed for 

marketing. 

that intended for the market package and if a liquid product is 

For example, screw caps should have the same torque as 

ners should be utilized both in the upright 

as on the side or upside down where the liquid i s  

the closure. 

studies combined with basic stability information 

(including chemical kinetic data) on the new drug substance, 

dosage forms, and containers are useful and acceptable to support 

expiration dates. 

In an internal study carried out on 92 not approvable letters 

during 1977-78, it was shown that the greatest number of 

deficiencies in the manufacturing and controls sections occured 

with analytical procedures. The second in number were in 

stability studies while the third highest involved containers and 

closures. 

This study indicates that there is a need for improvement in 

the quality of submissions if we are to expedite the review and 
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approval  process. For  example, t h e  m a j o r i t y  o f  d e f i c i e n c i e s  i n  

t h e  a n a l y t i c a l  i n f o r m a t i o n  was t h a t  t h e  procedures were n o t  

c l e a r l y  desc r ibed  o r  were desc r ibed  inadequate ly .  

number were d e f i c i e n t  because t h e  procedures were inadequate f o r  

t h e i r  i n tended  purpose. I n  o r d e r  t o  a s s i s t  t h e  NDA a p p l i c a n t s  i n  

t h i s  regard,  FDA i s  d r a f t i n g  g u i d e l i n e s  i n  t h e  va r ious  

manufactur ing and c o n t r o l s  areas so t h a t  t h e r e  w i l l  be a b e t t e r  

understanding o f  what i s  expected i n  I N D s  and NDAs.  

A s m a l l e r  

The Food and Drug A d m i n i s t r a t i o n ' s  r o l e  i n  assu r ing  d rug  

q u a l i t y  i s  one t h a t  was e s t a b l i s h e d  b y  Congress. 

pharmaceut ica l  i n d u s t r y  and t h e  Food and Drug A d m i n i s t r a t i o n  have 

t h e i r  p a r t i c u l a r  r e s p o n s i b l i l i t y  o f  which we must be cogn izan t .  

We recogn ize  t h a t  many o f  t h e  g r e a t  advances i n  t h e  development o f  

drugs, whether t h e y  be new mo lecu la r  e n t i t i e s  o r  new dosage forms, 

c e r t a i n l y  would n o t  have been p o s s i b l e  w i t h o u t  t h e  research  and 

development conducted o r  funded b y  t h e  pharmaceut ica l  i n d u s t r y .  

The u l t i m a t e  goal  o f  bo th  t h e  pharmaceut ica l  i n d u s t r y  and FDA i s ,  

o f  course, t o  have drugs o f  h i g h e s t  q u a l i t y  a v a i l a b l e  t o  t h e  

American p u b l i c  o f  which you and I are  members. 

Both t h e  

The g r e a t  advances i n  c o n t r o l l e d  r e l e a s e  dosage forms and t h e  

research t h a t  i s  qo ing  on i s  e x c i t i n g  and e s t a b l i s h e s  a new e ra .  

Hope fu l l y ,  i n  a d d i t i o n  t o  new m o l e c u l a r  e n t i t i e s ,  we can develop 

dosage forms, and d e l i v e r y  systems, t h a t  w i l l  h e l p  t o  c u r e  and/or 

p reven t  i 1 lnesses w i t h o u t  cha l  l e n g i n g  t h e  who1 e body s t r u c t u r e  by 
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1254 KLJMKUMIAN 

t a r g e t i n g  t o  s p e c i f i c  r e g i o n s  u t i l i z i n g  s m a l l e r  doses, fewer 

doses, and more u n i f o r m  r e l e a s e  t o  t h e  body. 

As you are aware o l d e r  drugs t h a t  have had l i t t l e  use 

p r e v i o u s l y  have been r e j u v e n a t e d  because o f  these newer dosage 

f orms . 

L e t  us expend e v e r y  e f f o r t  i n  our  chosen p r o f e s s i o n  t o  

develop, produce and m a i n t a i n  t h e  h i g h  q u a l i t y  o f  drugs. T h i s  

tremendous e f f o r t  can o n l y  be accomplished by t h e  f u l l  e f f o r t  o f  

everyone o f  us. 
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