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PREFACE

One of the functions of the Oregon Innovation Centerfs to conduct

research into the Innovation Process. Reflecting the nature of the

Innovation Process, the Center's research has covered a variety of topics

and has been interdisciplinary. Accordingly, the output of that research

has been published and presented to a diverse audience. The following

report covers the Center1s research activities during the past four (4)

years. The findings and opinions expressed in these publications and

presentations are those of the author and do not necessarily reflect the

op inions of the Center or its funding agencies.
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BOOKS AND MONOGRAPHS

1. MARKETING MODERN ELECTRICS: AN ALTERNATIVE TO THE INTERNAL
COMBUSTION ENGINE, (Action , MA: Publ ishing Sciences Group, Inc., 1974)
(Gerald G. Ude l l , G.M. Naidu and George Tesar).

2. GUIDE TO INVENTION AND INNOVATION (Washington, D.C.: Na tional Science
Foundation, 1977) (Ge rald G. Udell, Kenneth E. Baker , and Michael F. O'Neill).

3. WHAT'S NEW IN PRODUCT DEVELOPMENT LITERATURE - SELECTED ANNOTATED
BIBLIOGRAPHY, (Washi ngt on, D.C. : National Science Foundation, 1978)
(Gerald G. Udel l and Michael F. O'Neill).

4. MANAG ING THE SMALL SERVICE FIRM FOR GROWTH AND PROFIT (to be published by
the Smal l Bus iness Administration, 1979) (Gerald G. Udel l).

5. APPROPRIATE TECHNOLOGY IN THE PAC IFIC NORTHWEST (Washington, D.C.:
National Science Foundation, 1979) (Gerald G. Udell).

6. SMALL BUS INESS BIBLIOGRAPHY ON SMALL BUSINESS (Washington D.C.:
Small Business Administration, 1979) (Gerald G. Udell and Michael F. O'Neill).

7. THE OREGON NEW PRODUCT SCREENING SYSTEM: An Innovation Evaluation
Model and System, 1979) (Gerald G. Udell and Kenneth G. Baker) .

8. COMPUTATIONAL PROCEDURES FOR THE OREGON NEW PRODUCT SCREENING MODEL:
A MANUAL FOR INVENTION AND INNOVATION EVALUATION (To be published
by the Nat iona l Science Foundation, 1979) (Kenneth G. Baker and
Gerald G. Udel l).

9. "A QUEST iONNAIRE TO IDENTIFY -ENTREPRENEURIAL TYPES OF INDIVIDlJALS-11

(National Science Founda tion, To be publ ished in 1979) .
(David Hu ll, John BoseJ~ and Gera ld G. Udell)
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CENTER PUBLICATIONS

Exploration in Invention and Innovation - An Innovation Center Series

1. A Program of University and Commun ity Assistance to Technological
Inventors, Innovators and Entrepreneurs, Gerald G. Udell.

2. Bridging the Gap Between Invention and Innovation, Gerald G. Udell.

3. The Corporate and Outside Sources of New Products: An Analysis of
Corporate Polic ies and Procedures for Evaluating Unsolicited New
Product Ideas, Del Hawkins and Gerald G. Udell.

4. Exploring New Ideas, Gerald G. Udell and Kenneth G. Baker.

5. The Coupling Problem in Technological Innovation, Warren Brown.

6. A Gu ide to Invention and Innova t ion Evaluation, 2nd Ed., Gerald G.
Udell , Kenneth G. Baker and Michael F. OINeill.

7. A Guide to Venture Capital Funds, Paul Swadener.
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CONFERENCE PRESENTATIONS

1975 1. "Consumer Att i tudes Toward the Automot ive Reta i I Trade Indust ry,"
Wisonsin Automotive Trades Associat ion Convention, Milwaukee, WI,
May, 1975 . (Gerald G. Udell)

2. "The Independent Inventor and His Impossible Dream;!' t nvent or ' s
Conference, Seattle, WA, 1975.

3. "The Role of the Independent Inven tor i n Technology Transfer,"
Conference on Technology Trans f e r v ia Ent rep reneurship; The
Engineering Foundation, New Hampsh ire, Ju ly, 1975. (Gerald G. Udel l)

4. liThe Role of Innovation Evaluat ion in Transferring Technology from the
Inde pe ndent Se c t o r t o the Corporate Sector, " Conference on Technology
Transfer v ia Entrepreneurship ; The Engineer ing Foundation, New
Hampshire , Ju ly, 1975. (Gerald G. Udell)

5. "Congre ss and t he FTC ," Pac ific Northwest Busin ess Law Assoc ia tion
Conference , La ke Wilderness, Wash ingto n, April, 1975. (Gerald G.
Udell with Phil Fischer)

1976 1. American Ma rke ti ng Associat ion Discus sa nt , Memphis , TN, Apr i l, 1976.
(Gerald G. Udell)

2. Western AIDS Discussant - San Diego, CA, Spring , 1976. (Ge ra ld G. Udell)

3. "Going Beyond the Patent System to Sti mulate Technological Innovation,"
Pacific Northwest Bus iness Law Association Conference, Lake Wilderness,
Washington, April, 1976. (Gerald G. Udell)

4. "The Innovat ion Centers - A Source of New Products ," SMEI Northwest
Council Conference, July, 1976 . (Gerald G. Udell)

1977 1. "Evaluat ing New Product Ideas," Conference on Idea Evaluation, Golden
State Un iversity, February, 1977 . (Gerald G. Udell)

2. "An Anal ysis of a Mode l for Forecasting New Pr oduct Se l e s ;!' Weste r n
AIDS Conference , Phoe nix , AZ, Ma rch, 1977 . (Gerald G. Udell)

3 . "The Innovat ion Center Concep t: An Interdisci plina ry Approach to Edu­
cating Innovators and Entrepreneurs , Western AIDS, Phoenix, Ma rch,
1977. (Gerald G. Udell, Robert Colton and Kenneth G. Baker)

4. "Basic Me t hods of Evaluating New Produc t l dea s , !' Conference on Idea
Evaluation , Go l den State Un iversity , San Franc isco, CA , Fe b . , 1977.
(Gerald G. Ude ll )

5. "The Sma l l Bus i nes s Development Center Act , !' Small Busi ne ss Institute
Conference , Po r t l and , OR, April , 1977. (Gera ld G. Udell)

'to va J I...... .. _ _ 50

Evaluation , Go l den State Un l ve r s r t y , J a il .. ~ .. _ . _

(Gerald G. Ude ll )

· 5 . "The Sma l l Business Development Center Act , !' Small Busi ne ss Institute
Conference , Po r t l and , OR, April , 1977 . (Gera ld G. Udell )
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6. Screeni ng Systems fo r Eval uati ng New Products , Product Deve lopment
and Management Association, Chicago, Nov., 1977. (Gera ld G. Udel l
with Kennet h G. Baker)

7. "Small Business : Future Force in Industr ial Innovation?," White House
Conference on Small Bus iness - To be Presented at Twelve Regional
Forums and Forty-seven Open Meetings from August 1978 to Ja nuary
1980. (Gerald G. Udell)

8. "EvaluatingAppropr iate Techno logy ," Forum on Appropria te Technology
in the Northwest, Eugene, Oregon, Se pt . 1978 .

9. IIManagement and Organizat ion of Innova ti on Cente r s ;!' Conference on
Innovation, Entrepreneurship, and the Un iversity, Santa Cruz , Nov.,
1978. (with Ed Clemens)
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CONFERENCE PROCEEDINGS

1971f 1. "A Call for a Philosophy of Consumer Rights," Proceedings, American
Marketing Association Educators Confe rence, Portland, Oregon,
August, 1974. (Gerald G. Udell)

1975 1. "The Root s and Manifestat ions of Consumerism in the Automotive Trade
Industry," Pub. Proceedings, Western AIDS Conference, Las Vegas,
Nevada, March, 1975 . (Gerald G. Udell and G.M. Naidu)

2 . "Improv in g New Product Decision Making Through Systemat ic Innovation
Evaluat ion ," P roceed~, Western AIDS Conference, Las Vegas, Nevada,
March, 1975. (Gerald G. Udell, G. Naidu and A. Kleimenhagen)

3. "Electric Cars: A Par tial Solution to the Energy Cris is and for
Geographic Areas with Temperature Inve r s ions , " Proceedings,
Weste rn AIDS Con fe re nce, Las Vegas , Nevada , Ma rch , 1975 . (Gerald
G. Ude ll, G. Na idu and A. Kle imenhagen )

1976

1977

1
I.

1.

" As s l s t ance for th e Independent Inventor ?" Pro ceed ings , Ameri ca n
Patent Law Assoc ia t ion Conference, Wa s hi ngt o n, D. C. , Ja nuary, 1976 .

"The Innovat i on Pr ocess: Its Imp lica ti ons f or a Nat iona l Innova t ion
Pol icy fo r Smal l Bus i ness ," The Small Busines s Deve lopment Center Act:
Hearings Be fo re t he Se l ec t Committee on Small Business o f the United
States Senate, 95th Congress, 1st Sess ion, Washington, D.C ., U.S.
Government Printing Office : 1977. (Gerald G. Udell)

2. "A Prelim inary Innovation Evaluation Instrument," The Sma ll Business
Development Center Act: Hearings Before the Select Comm ittee on
Small Business of the United States Senate, 95th Congress, 1st Session,
Washington , D.C., U.S. Government Printing Office: 1977. (Gerald G.
Udell and Kenneth G. Baker)

1978 1. "Will Academ ia Ever Reach Out to Sma ll Busines s," SBI Conference ,
San Anto n io , Januar y , 1978. (Gerald G. Udell)

2 . "Link ing the SBlls with the Innovat ion Pr'oces s , !' SBI Conference,
San Antonio , Ja nuary , 1978. (Gerald G. Udell)

3. "Educating Entrepreneu rs: An Evaluat ion of t he innovation Center
Concep t ;!' Western AIDS Conference, San Diego , 1978. (Gerald G. Udell
with Robert Colton)

4. "Small Bus iness Management and Techn i cal Assi stance Cente rs ,"
Western AIDS Conference, San Diego , 1978 . (Gerald G. Udell)

5. "The Innov at ion Cent e r Concep t," SBI Conference, Sa n Anton io,
January, 1978. (Gerald G. Udel l)

6. "Providing Hor i zonta l Incent i ves to Tech nolog ical Innovation," Symposium
on Innova t ion and Innovation Cente rs , Cambridge, Massachusetts, May,
1978. (Gera ld G. Udell)
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Western AIDS Conference , :>a rJ LJ lt~v,

5. "The Innov a t ion Cent e r Con cept ," S61 Conference, Sa n Anto nio,
January, 1978 . (Gerald G. Udell)

6. " Prov id i ng Horizonta l Ince nt i ves to Technolog ical Innovation," Symposium
on Innovat ion and Innovation Cente rs , Cambridge, Massachusetts, May,
1978 . (Gera ld G. Udell)
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7. "The Role of t he Innova t ion Centers in As s i s t i ng Growt h Orient ed
Entrepreneu r s , " Symposium on Innov ation and Innovati on Cente rs,
Camb ridge, MA, May, 1978. (Gerald G. Ude l l with James Anderson)

8. "An Overv iew of the Innova t ion Evaluation Concep t ; !' Symposium on
Education . . . (Gerald G. Udel l an d Ke nne t h G. Baker)

9. "Invention Evaluation - The User' s Perspec tive," Symposium on
Innovation an d Innova t ion Centers , Cambridge , MA, May, 1978.
(Gerald G. Ude l l wit h Ken ne t h G. Baker)

10. "The Evolu t ion of a Program Des igned to Ass i st Independent and Smal l
Business Invent o r s ," Sympos ium on Innovat ion and Innovat ion Center s,
Cambrid ge, MA, May, 1978 . (Geral d G. Udell wi t h Kenneth G. Baker)

11. "The Innov a t ion Centers - An Innova tion i n Educati on, " Confe rence on
Innova tion, En tre preneu rs h i p, and the Uni vers ity, Santa Cr uz, Nov., 1978.

12. " The Oregon i nnova t ion Center - A No ""'ax Eva l ua t ion , " Confe rence on
Innovati on , Entrepreneurshi p , a nd t he Un i vers ity , Santa Cruz, Nov. ,1978.

13. "In nova t ion Cente r s : Their Role i n As s i s t i ng Indepe ndent and Sma ll
Busine ss Inven to rs, " Conferen ce on Innovati on, Ent repren eurship , and the
Univers i t y, San t a Cruz, Nov. , 1978 . (wit h Ke n Bake r and Gary Gr imm)
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ARTICLES

1974 1. "Potential P itfalls in Fr anch l s l nq ,!' Austra l ian Franchise Review, May,
1974. (Ge ra ld G. Ude ll)

2 . "Independence and Franch ising : A Conceptual Framework f or Determin ing
the Degree of App rop r i a t e Cont rol in Franchising,'1 Colorado Business
Review, 1974. (Gerald G. Udell)

3. "An Alterna t i ve f o r In ven t ors," Or'eqo n Bu s iness Review, Fa l l , 1974 .
(Gerald G. Udel l with Dr. Le s li e D. Shaffer)

4 . "Marketing Technological ly New Pr oducts ," J o ur nal of t he Academy of Market-
ing Scie nces , Fall, 1974. (Gera id G. Udel l , G. M. Naidu, and George Tesarr

1975 1. "Some My th s a nd Ot he r Fact s About El e ct r i c Ca r s ," Oregon Business Review ,
Spring/S umme r , 1975 . (Ge ra ld G. Ude l l)

2 . " The Calf Pa t h i n Franc hi sing , " Vic t o r ia l aw Ins t i t u t e Journal , 1975.
(Gerald G. Udel l)

3. "The Es s e n t ial Na t u re o f the Id e a Brokera ge Func t i on , " Jo u r na l o f t he
Patent Office Society, October, 1975. ( Gerald G. Ud e l l)

4. "Toward An Impr o ve d Model for Fore cast i ng New Product Sa l e s , " Oreg on
Business Re vi ew, Fall, 1975 . (Ge rald G. Udell)

5. "Yes, A Cha ng e Agent Can Evaluate," Journa l o f Ex t en s i o n , Sept./Oct.,
1975 . (Gerald G. Ude ll)

6. "NSF Funded Exper i me n t al Ce n t e rs Train In novators, Research and
Innovation Pro c e s s and He l p Inventors ," Marketing News, November, 1975 .
(Ge rald G. Udell )

7. "Can Academ ia Re a l l y Reac h Out?11 Jou rnal o f Ext e ns ion , Nov/ De c . , 1975 .
(Gerald G. Ude l l )

1976 1 . " The Nat io na l Sc ience Fo unda t io n' s Innova t ion Cente rs -- An Exper i ment
in Train i ng Potentia l Entrepre ne u r s a nd Innovato rs ," J o u r na l of Smal l
Business Mana gemen t, Apr i l, 1976. (Gera l d G. Ude l l wi t h Robert Colton )

2. IIFor the Independent In ven t o r, As s i s tance o f Abu se?" Amer i can Patent
Law Assoc i ation Jour na l , Sp ring , 1976. (Ge r a ld G. Ude l l with Eglington ,
Vigil, Se a rs & Bla s e t t i )

3. "Fra nc h l s i nq : The Ca r rot o r t he Sti c k?" Aust ra li an Fra nc h i s e Review ,
1976 . (Ge ra ld G. Ude ll with Ken Ramsing)

4. " Corpora t e Cauti o n a nd Unsol ic ited New Pr od uct Idea s ," J o u r na l of the
Patent Off ice Societ y , Ju ne , 1976 . (Gera ld G. Udel l with De l Hawkins)

5. "Creati v ity, Necessa ry But No t Suf f i c i en t ; !' J o u r na l o f Cr e a t i ve
Beha v ior, J une, 1976. (Ge ral d G. Udell, Kenn eth G. Bake r & Gerald Al baum)

3.
54

"Franchis ing : The Carrot o r t he ~ t: J C K I

1976 . (Ge ra ld G. Ude ll with Ken Ramsing)

4 . " Corpora t e Caut i o n and Unsol ic ited New Produc t Idea s," J o u r na l of the
Patent Off ice Societ y , Ju ne, 1976 . (Gera ld G. Ude l J with De l Hawkins)

5. " Cr e a t ivi t y , Necessa ry But Not Su f f i c i en t ; !' Jou r na l o f Cr e a t i ve
Beha vior , June, 1976. (Gerald G. Udell, Kenneth G. Bake r & Gerald Albaum)
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6. "An Expe ri me nt I n St imulating l nnova t i on ; !' Les Nouvel les (Journal of
the Licens i ng Exe c u ti ve s Society), June, 1976 . (Gerald G. Udell
and Robe rt Co l t o n )

7. "The FTC in the Matter of IRO: An Analysis of Recent FTC Action
Against Invention Promoters", Journal of the Patent Office Societ
Ju ly, 1976. (Gerald G. Udell and Michael F. OINeill

8. "Outside New Product Submi ttals: A Ne w Evaluation Program," Research
Management , July, 1976 . (Gera ld G. Udell)

9. "A Survey o f Co r po r a t e Procedures for Eva l ua ti ng Unsolic ited New
Prod uct ldeas ;! ' Les No uve lles, Se p t ember , 1976 . (Gerald G. Udell
with Del Hawk i ns )

10 . liThe Sa mp l i ng Problem i n Va l idati on o f Mul t ip le Di s c ri minan t Analysis , "
Jou r na l of Market Resea r c h Society , July 1976 (Ge r a l d Al ba um a nd
Kenneth Baker)

11. "S e lect i ng Spec ia lized Cr eators : The In depe nden t Inv en t ar" , Psycho logical
Repo r ts, Aug us t , 1976 (Ge r a l d Alba um)

12 . "The Ma na ge r ia l Moti va t ion o f Succes s f ul Entrepre ne urs l l
, Oregon

Bus i ness Revi ew , Winter 1976 , (No rma n R. Sm it h)

1977 1. "Techno l og ical I nnova ti o n - A Cr i sis? " Quarte r l y Bus iness Journal,
March , 1977 . (Ge r a l d G. Udell with Kenneth G. Baker)

2 . "The Ot he r Ha lf of the Mag nu s on - Moss Wa r ra n t y Act : An Examination o f
the FTC Imp r o veme n t Act ," Journa l of Ma rketing, April, 1977.
(Gerald G. Ude l I and Mic hael F. OINeill)

3. liThe Impo r tance of a nd Methodol ogy for St imu l a t i ng Non-Corporate
Technolog ical t nnovat lon ; ' Bus i ne s s Hor izon s , August , 1977.
(Gerald G. Ude l l and Michael F . OI Ne i l l )

4. IIA Sma l l Bus iness Ex tens i on Serv i ce?" Journa l o f Smal l Busi ne s s
Manageme n t , J uly, 1977. (Ge ral d G. Udel l)

5. "Franchisi ng Most Important Cont r act ua l El ements," Quar te r l y Business
Journal , Fa ll, 1977 . (Gerald G. Udel l and Kenneth G, Baker)

6 . "Out s i de Eva lua tion : A Sol u tion t o t he Unsol ic i ted New Pr o duc t Idea
Prob l em ; ! ' UNIT, No. 10, Vol . 77. (Gerald G. Udell and Kenneth G. Ba ke r )

7. "Bj r th Ord e r an d Cr eat i v i t y : Some Fu r t her Ev i den ce ;' Psychological
Reports, Apr il, 1977. (Gera l d Albaum)

1978 I. "Unso lic i t ed Pr oduct Ide a s : A Su r ve y of Corpo ra t e Pol i cies and
Procedure s , " Re searc h Manageme n t , Nov . , 1978 . (Ge rald G. Udell)

2. "Publ ic La w a nd Tec hnolog ical l nnova t l on ;!' Jour nal of Law a nd Tech­
nology , J une, 1978 . (Gera ld G. Udel l )

3. "The Rol e o f t he Bus ines s Sc hoo l i n the Tran s f e r o f Unive rs i t y
Technology, " Journal of t he Lice ns ing Exe cut i ve Society, Fall , 1978 .
(Gerald G. Udel l with Ri ck John~on)
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7. "Birth Ord e r an d Cr e a t i v i ty : Some Fur t he r EVi de nce ,-- r::'y ...",nv:;,. __ .

Reports, April , 1977. (Gera l d Alba um)

1978 1. "Unso lic i t e d Product Ideas : A Su r ve y of Corpo ra t e Poli cies and
Pr'ocedures ; !' Researc h Manageme n t , Nov , , 1978 . (Ge rald G. Udell)

2. "Pub l ic Law a nd Te c hno log ical Innova tion , " Journal of Law and Tech­
nology , J une, 1978. (Gera ld G. Udel l )

3. "The Rol e of t he Bus iness Sc hool i n the Tr a ns f e r o f Uni versity
Techno logy, " Journal o f t he Lice ns ing Exe cut i ve Society, Fall , 1978 .
(Gerald G. Udel l with Rick John~on)
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1979 1. " "The SBI i n no va ti ons Program: Involving Students in t he I nno va t io n
Process," Jou rnal of Small Business Management, January, 1979.
(Gerald G. Udel 1)

2. II Stimula ting Non-Corporate Indus trial Innovation: Experiences of
An Exper imental Innovation Center. " Journal of the Patent Office
Society, January 1979. (Gerald G. Udell)

3. "Some Conside rati o ns f o r Succes sful Innovation i n a Technical Environ­
ment," t . E.E.E. Transact ions on Pro fessional Communications, First
Quarter i979. (Gary Grimm and Gerald G. Udell)

4. "In Pu rsu it of the Hef fa lump : i de n t i f y i ng Entrepreneurial Types
of Indi v i dua l s by Personality Che rac te r i s t i cs", Journal of Small
Business Management. (David Hull, John Bosely, and Gerald G. Ude ll
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JAPANESE PROFESSORS' INVENTIONS

ENTRUSTED WITH

eJrA P AN IB~NGINEERING JL1E VE L OP M E NT CO.

JED's m a in goa l is t o sponsor the exchange of technology . It s eeks
t o m ak e a major c on tribution t o t h e glob a l communit y by encourag­
in g university res earch in needed practical areas. It catalogues
the s e developments with th e hope th at important new inventions wi ll
be p ut a t t h e se r vice of people everywhe re t o b e tter th e ir lives Its
patenting service provides the protection and in centive for profes­
sors e very where t o advance the ir val ua bl e work.

In addition to enc our agin g promising r e s e a r ch JED promotes its
professor clients a chievements in th e industrial wor l d . By holdin g
r e gular b riefings with c omp any repr es entat ive s from many areas it
seeks to channel developments in t o actual production and thus r e­
alize t h e inventor' s dream of utilizin g res earch for the b en efit of aIl ,

JED likewise seeks t o involve the creative possibilities of universi­
ty and research fa cilities all over the wor l d in a common effort. It
fosters w or k fr om a broad in J a pa nese indu s tr ial circles, and it pro­
motes the developm ents of Japanese professors in foreign areas. It
serves the international area, and it strives t o promote th e better­
in g of life for a Il ,

JED challenges t h e unive rsity c om m un ity t o p r oduce t h e s olutions
for t h e needs o f our a ge. It provides t h e research activity with th e
needed contact for development. Its Board of Directors, share­
holders , and officials are of the academic area , and th ey a re at the
same t im e w ell v e r s e d in t he functioning of t h e industrial ci r cle s .
JED t h en is the promotor , the protector, the or ganizer and instr u­
ment of invention research in th e world of production. It is an
activ e c at a ly st in the e xchange of t e c hn ol o gy .

ment of invention research in -the world of product ion . It is an
active c at a lys t in the exchange of t e c hn ol ogy.



ELECTROTECHNOLOGY

A PROCESS FOR WELDING AND CUTTING TEXTILES OF
THERMALLY FUSIBLE FIBERS (E-279)

Patent Application No. : 1630/1976
Date of Application January 9, 1976
Yamagata University

The present invention relates to a process for welding and cutting
textiles of thermally fusible fibers, in particular to a process for
welding and cutting textiles of thermally fusible fibers such as
glass, acetate, p olyester, etc . by the use of more rational and
pertinent double lazer beam which can prevent any disturbance on
the textile structure with loose textur-e , such prevention being
practically impossible by c onventional process by the use of single
focussed beam.

According to the present invention, thermally fusible fiber t exti.le s
are irradiated with fo cussed double infra-red laser beam splitted
into cutting beam and fusing beam at a wave length of 10. 6 .um
with the highest absorption efficiency and are fused and cut by
controlling such beams independently in accordance with the
widths of warf and woof texture.

In short, the process of the present invention is carried out as
follows: A texture is stretched between two pairs of rollers and
passed beneath the exiting opening of beam at a constant speed.
The fusing beam is aligned with the cutting beam to the moving
direction of the textile. It is important for setting the diameter
of double l a s e r beam that the spot diameter of the cutting beam
be set so that depending on the width of texture, there remains a
portion of texture which has been prefused in a thin width by the
action of the fusing beam. If the energy density of the two beams

- 1 -
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passed beneath the exiting opening of beam at a constant speed.
The fusing beam is aligned with the cutting beam to the moving
direction of the textile. It is important for setting the diameter
of double l a s e r beam that the spot diameter of the cutting beam
b e set so that depending on the width of texture, there remains a
portion of texture which has been prefused in a thin width by the
action of the fusing beam. If the energy density of the two beams
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that the single beam is splitted spatially and the splitted beams
are focussed independently. The irradiation position and the dia­
meter of beams can be controllable minutely by tilting or moving
vertically the ring concave mirrors independently. Because
(1) the present multiple beam generator comprises a number of
mirrors which are not subjected to the heat damage as done in
conventional beam splitter and (2) multiple beam can be splitted
spatially and continuously from a single beam by arranging
spatially such ring m ir-ror-s, it is characterized by the easy and
controllable focussing at a very small point. As a result.. each
beam is imparted a respective function and a number of steps for
finely working materials to be processed can be carried out
continuously and concurrently within the range from several ten
to several .um,

Such characteristics of the present invention cannot be achieved
by conventional single beam process and thus novel. The present
generator is a convenient apparatus of a small size which can
provide multiple beam in place of conventional lens systems.

TRAVELLING WAVE PARAMETRIC SYSTEM EMPLOYING
JOSEPHSON'S ELEMENTS

Kyushu University

(E- 273)

The Josephson's element known as a superconductive microwave
element is of a concentrated type and has disadvantages in the char­
acteristics such as the output and the like. Based on similar principle"
the present invention is designed so that the element is allowed to act
as an element of constant distribution type.

The Josephson's element comprises two sheets of super-conductive
metal electrodes (Pb .. Sn, Nb or the like) and an insulating layer sand-

o

witched therebetween and having a thickness from 10 to 20 A. When
a D. C. voltage is applied the r-ebetween, a hi gh frequency wave is
generated at a frequency proportional to the applied voltage. A great
number of studies has been published recently concerning the oscilla­
tion of microwave bands .. frequency conversion.. parametric amplifica­
tion.. detection and the like by utilizing this phenomenon. The element
is employed in these circuits as an element of concentrated constant
type but i s disadvantageous in that the operation level is low and the
frequency range is narrow. In the present invention, the elongated
electrodes are applied with a D. C. magnetic field in parallel direction
to the surface thereof and perpendicularly to the longitudinal direction

- 3 -
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tion.. detection and the like by utilizing this phenomenon. The element
is employed in these circuits as an element of concentrated constant
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circuit is changed" according to the amount to be m ea.sured, change
in said am ount to be measured can be measured at a high sensitivity
by measuring the change in oscillation energy at the time.

While" according to the present invention" oscillation frequencies
can be selected freely over a wide range without changing the basic
circuit" thus" the optimum frequency for the amount to be measured
can be selected for measurement.

For example" with the conventional inductance variable type thick­
ness meter" quality" dimension" etc. of a test material determine
the variable inductance converter" however" the measuring circuit
is changed accordingly.

The method according to the present invention" replacement of said
variable inductance converter enables extensive measurements with­
out changing said measuring circuit.

The scope of application of the present invention includes, but not
limited to, the measurement of moisture content and thickness of
paper, lumber, etc. mixing ratio of different granular materials,
moisture content of grain and other par-t ic lar- powder-like material,
and composition and concentration of solutions, non-destructive test
of metals" detection of metals, non-contact switches" measurement
of various thickness and positions, etc.

A PROCESS FOR MANUFACTURING METALLIC FILM RESISTORS
(E- 266)

Nagano Technical School

The present invention is associated with a pending Japanese application:
IrA process for manufacturing metallic film resistors fI (Japanese Appli­
cation No. 87672/1971). These two inventions include many common char­
acteristics. There will be listed again herein such common characteris­
tics and those particular to the present invention.

1. Common characteristics of the present invention and the that
disclosed in the pending application.

(1) Since the processes according to the inventions are not an
electrytic plating process" no vacuum generator on a large
scale is quite required as so in conventional vacuum plating
processes.
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Conventionally.. thyristors.. inverters.. etc. are used for high speed
drive of induction motors.. and induction furnaces for power, etc.
These power supply units comprise power rectifiers and power inverters.

The frequency multiplier invented this time doubles or triples the fre­
quency of commercial AC directly without the intervention of DC .. having
a feature that the waveform of multiplied output voltage can be made
almost square, etc.

The single phase input frequency multiplier with a triode AC switch
used as the switching element of parallel inverter and with AC applied
as the power supply.. which was already published in the Academic
Society, is greatly restricted according to applications, since the output
multiplied waveform contains many higher harmonics.

The frequency multiplier developed this time has completely eliminated
the above mentioned disadvantage.. and the above mentioned single phase
frequency mul.tiplying circuit is applied to three phase AC for frequency
tripling and to two phase AC for frequency doubling respectively.

This multiplier can be operated stably irrespective of the load power
factor.. by performing peculiar gate control according to the number of
multiplication. This is because the triode AC s witch can be provided
with the feedback diode function by the application of gate signal.

Therefore.. the multiplier can make highly efficient operation, and the
circuit configuration is simples as a converter of this kind. It is con­
sidered to be suitable for relatively large power frequency conversion.

Applications

1) Power supply for high speed drive of induction motors
2) Power supply for induction
3) Power supply for lighting

The application range is considered to be very wide for power.

METHOD OF CONTROLLING THE SPEED OF A DC MOTOR (E-255)

Patent Application No. : 75-60185
Date of Application May 22 .. 1975
Kyushu Institute of Technology

For measuring the number of revolutions of a DC motor, the rotary
shaft is used in any form.. as with a tachometer.. etc. However.. if the
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According to the method of this invention, many conversational
patterns are tape-recorded in appropriate arrangement using a
cassette tape recorder or a special tape recorder. This invention
relates to a device which selectively reproduces most suitable pattern
of conversation as necessary in the shortest possible time.

The answer t o any question is selectively reproduced immediately,
and such process is repeated to make daily conversation possible
through this device.

In t h e selection of the conversational pattern, the numerical value
corresponding to the number of pattern is set in the counter, the
balance between the above value and the numerical value and the
numerical value corresponding to the present position of the repro­
ducing head is sought, and then the head or the recording medium
moved to the position corresponding to the balance and stopped.
Subsequent push of the start button will reproduce selected conver­
sational pattern.

With cassette tape recorders, for example, the selection of pattern
is accomplished through the detection of the punched hole in the tape
optically, while with 'special tape recorders using a wide tape capable
of accommodating many patterns in parallel, the selection of pattern
is accomplished by moving the head in the direction normal to the
direction of t ap e movement by means of the pulse motor #

By selecting proper arrangement of patterns of answers to questions,
the answer can be selected and r ep r odu c e d in a much shorter time.

DIELECTRIC PLATE ANTENNA

Patent Application No. 53424/72
D ate of Application May 31, 1972
Saitama University

(E-1 57)

The invented dielectric plate antenna consists of a h alf-wavelength
dipole antenn a directly coupled with the strip line and a lagging
w av e element which consists of a dielectric plate with a high di­
electric constant and which is arranged in front of the dipole antenna.
Technically, the ant enna circuit can be formed in a plain on the same
bas e plat e by means of an integrated circuit construction technique.
Therefore, an integrated circuit can be used in the antenna circuit of
the inv ented micro- wave antenna. The features of this invention are:
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CONDUC T ING ELECTRODE

Patent Application No.
Date of Application
Shinshu Univer sity

021080/72
March 2, 1 972

(E -137)

The usual electrodes for dry cells and batteries consist of a rod or
plate of such materials a s carbon and lead having comparatively large
masses. Their surface area is relatively small in spite of the heavy
weight.

This idea concerns electrodes formed from carbon filament either
along or coated with a metal (such as zinc and lead) .

The carbon filaments used are very thin, with diam eters of less than
300 microns. They may be us ed in the form of a single filam ent, or
in the form of a bundle, a net, a string or woven fabric. In this
manner, it is possible to increase the surface area of the electrode
without increasing the weight thereof. In particular, with metal
coating it is possible to obtain e l e ct r ode s light in weight and having
super ior electric conductivity .

COMMUTA TING BR USH

Pattent Application No.
Date of Application
Shinshu Univer s ity

009444/7 2
J anuary 27, 1972

(E -1 36)

A carbon f ilament fin er than 300 microns is a good conductor and has
high mechanical s trength, s o that it may be used as commutating brush
for m icromotors in the form of a s in gle filament or a s a group of
s everal filaments gat h er e d together.

The gist of this idea r esides in a brush forme d by bundling a plurality
of monofilaments insulated from one another, with its end face render ­
ed int o contact with the rectifying face.

When th e c ont a ct faces undergoes frictional movement relative to each
oth e r , the brush r es istance itself changes to effect res istance com ­
m utation. Thus, this brush has excellent ch ara cte r i s tic s.
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resistors of various steady resistance values and with temperature
coefficients of below 30 ppm per degree Centigrade. By suitably ad­
justing the concentration and temperature of the plating solution and
the immersion period it is possible to manufacture a wide variety of
resistors.

This plating method is broadly applicable to metallic and non-metallic
surfaces. Particularly" it provides an extreme advantage over the
conventional methods of forming film resistors such as by deposition
and spattering" and it is suited to the manufacture of CR composite
circuit elements with Ti02 used as substrate.

- 13 -
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2. Cellulose triacetate is dissolved into an organic solvent,
the solution is suspended in an aqueous medium in the
spherical form , the suspension is heated to evaporate the
organic solvent and then spherical particles of cellulose
triacetate are formed. After saponifying the particle,
spherical cellulose particles of from low density to high
density are obtained. The particle siz e can be regulated
at mill from several um to several hundreds um depend­
ing on the preparation conditions.

The present invention establishes the process for preparing spherical
cellulose particles. It is expected that the t echnical application field
is developed where such particles are used as a basic material for
GPC fillers, spherical cellulose ion exhangers, supporting a gents for
fixing en zymes etc.

Field of Application:

1. Supporting agents for fixing en zyme s.
2. Basic material for cellulo s e ion exchangers.
3. GPC fillers.

A PROCESS FOR SELECTIVELY REMOVING AN ARSENIC
COMPOUND BY THE CHROMATOGRAPHY (C - 182)

Patent Application No. : 49,893/1976
Date of Application May 4.. 1976
Kyushu University

The present invention relates t o a process for s electiv ely a bs or bing
and concentrating an arsenic compound (arsenic acid, a rseneous
acid, arsonic acid, etc.) which is existed in an a queous solution..
and is effectively used for s e l e ct ively r emoving t he ar s enic compound
existent dissolved in a low concentration.

Th e principle of the present process in that the ar sen ic compound is
absorbed and removed by means of the col umn chromatography whe re
inert particles are used, on wh i ch a m et al ion of t ransiti on elem ent
h aving a large ability to the arseni c compound, for example iron ion,
is carried. Methods for carrying the m etal i on are a s follow s :

1) a metal hydroxide is deposited on silica gel,
2) a metal ion is deposited on a cationic ion exchange resin,
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Application No.: 50-141959
Application Date: Nov. 25.1 1975
Kyushu Industrial College

Dimerization reaction of alcohol is called Guerbet reaction. When
alcoholic solution of sodium alcoholate is heated under pressure, the
following reaction takes place;

R
+

R' CH2CH20H R~e~~2CH2oNa '} R' CH2CH2CHCH20H + R· CH2COOH

(I) (II)

This reaction is of interest as a method of preparing alcohol as in
(I). however, due to a byproduct of carbonic acid as in (II) it is
disadvantageous industrially. For example, a 5-hour heating of
octanole at 295°C under catalysts of Na (7. 6g) and powered Cu
(0. 6g) produces desired 2-hexyldecanol 34.8% is produced, but only
with a byproduct of capric acid (II) 23. 6%.

A method has been developed wherein a combination of basic
s ubst an c e and dehydrated catalyst is employed in place of Na, For
example" butanol is heated for 8 hours at 245°C in the presence of
K2C03, MgO and CuCr204. Though this method almost eliminates
the production of byproduct such as carbonic acid. substance of
high boiling point, etc., the yield of desired 2-ethylhexanol is as
low as 18%.

The method according to the present invention employs alkali salt
of easily recoverable phenol (soda and potash salt of phenol and
naphthol) and the yield of desired alcohol (I) is very high with little
or no carbonic acid in the product. For example. a 12-hour heat­
ing of pentanol at 260 °C in the presence of phenol potassium yield
2-propyl heptanol at the rate of 40% (73% when recovered alcohol
is subtracted) with valeric acid (II), a byproduct, being as small
a s 0.8 %.

The use of 2-naphthol potassium as catalyst further facilitates
synthesis and the yield of (I) for 5 hours at 28°C is from 40% to
56 % (70 - 80% when recovered alcohol is subtracted). In all cases,
the production of carbonic acid was less than 2%.

Advantages:

1. Synthesizable in one process (one step)

2. Very small amount of byproduct (easily separable)
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from worn- out track tyres show physical and mechanical proper­
ties as good as those of commercially available vulcanized pro­
ducts of fresh rubber and show mechanical strength far better
than those of vulcanized products from the softened and reclaimed
rubber employing phenyl hydrazine and ferrous chloride. Moreover,
vulcanized products from the softened and reclaimed rubber obtain­
able by the process of the present invention show far better heat
aging property than that of vulcanized products from commercially
available reclaimed rubber.

In putting the process of the present invention into practical use,
particulated vulcanized rubber is added with a copper salt or
organic amine, preferably in combination in a catalytic amount or
amounts concurrently and the mixture is allowed to stand at room
temperature for several hours in the atmosphere, followed by the
mastication. Thus the process is very simple without any special
equipment.

Advantages of Process According to Present Invention:

The present invention provides the most convenient process for
softening and reclaiming particulated vulcanized products of any
type of rubber without need for any special apparatus in any place
by anyone on a large scale or a small scale. Rubber to be re­
claimed is required nothing but admixing with the catalyst in a
small amount and standing for several hours, so that the process
requires no heating, thus is economical.

METHOD OF MANUFACTURING CYCLOPROPANE DERIVATIVE
(C-170,176)

Application No.: 50-137728
Application Date: Nov. 18, 1975
Kyoto Kogei Seni University

50-1 38193
Nov. 19, 1975

The present invention relates to a n ew method of manufacturing
cyclopropane derivative.

Gener-al.ly, olefin and polyhalomethane derivative and powered metal
copper are caused to react to obtain cyclopropane derivative. The
method according to the present invention i s a superior and more
unique method than any known method in that compared to conven­
tional method the reaction process is very smooth, operation is
extremely simple, dangerous explosion and ignition are ent i r e ly
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Application No. : 50-129915
Application Date: Oct. 30, 1975
Hokkaido University

It wa s found that the mechanical destruction of marco-molecules
would result in broken main chains and that the free radical (c a lle d
mechano-radical) thus produced would stably exist at the t emp e r at ur e
below the glass transition point. Subsequent introduction of a
monomeric compound to the surface of a solid organic macro­
molecular material promotes polymerization of said monomeric
compound by the action of said mechano-radical as a starter as the
monomeric compound is heated beyond the melting point thereof.
Said polymerization is controllable through the temperature and
time adjustment. The word "dest r uct.ion ' here implies breakage of
macro-molecular solid material as well as partial breakage such
as "acr-atching", "gr-iriding ".. etc. In other words, when the surface
of a macro-molecular solid material is mechanically cut, living
polymer is produced along the cut. When various monomeric com­
pounds are caused to contact with said living polymer.. polymeriza­
tion of said monomer is started.. the surface is covered with said
monomer and the end of said polymer is copolymerized with the
solidified polymer. Since said mechano-radical is formed only on
the surface resulted from the mechanical destruction, said mechano­
radical start copolymerization takes place only on the surface.
Accordingly, a proper selection of said copolymerization polymer
enables improvement of only surface quality of macro-molecular
solid material leaving other portion intact. For example, the sur­
face of Teflon can be changed to hydrophilic by copolymerizing a
hydrophilic polymer PVAC on the Teflon surface by the above
method leaving mechanical strength and other properties of Teflon
intact. Generally, a solid surface can be designed to have desired
physical properties while maintaining overall properties of said
macro-molecular solid material.

Advantages and Applications

The present invention is featured by the fa ct that the surface proper­
ties of macro-molecular solid material is controlled while maintain­
ing overall propertie s intact. Applications include", but not limited to,

1 ) Only the surface of hydrophobic macro-molecular material can
be converted to hydrophilic.

2) Adhesive property of a surface can be controlled.
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A METHOD FOR THERMAL DIFFUSION SEPARATION OF MIXED
GAS AND ITS DEVICE (C-152)

Patent Application No. :
Hiroshima University

63353/74

As practical device for separation consentration of a specific component
from a mixed gas above two components, t here is a convection stack
type invented by Clusius-Dickel. T he device ha s not b e e n lwwever tried
to improve since they invented it . Operative feature of h ea t ray type
separation column used from long ago h a s a lot theoretically indefinite
points, for example, about appended mechanisms such as a spacer which
is u s ed for t he purpos e of disturbing oscillation of hea t ray, there are
r eports that it improves efficiency of thermal separation and a reverse
opinion t h at it decreases only said efficiency.

A plan to improve the efficiency is not considered a t all. The present
invention is ba s e d on theoretical elucidation, a suitable device is append­
ed inside a separation column used h e r e t ofor e . thereby flow of gas in
t he column is changed, t hus t he present inve ntion bas an effect t hat
achieves more t han 3 times as much separation as a conventional type.

A c c or ding to t he present invention, t he separation column h a vi n g one
t hrrd as long as a conventional type is enough to establish a s high
separation efficiency as t he conventional type. and time to attain to a
stationary separation is outstandingly shortened.

In conventional process. a. separation column fr om 10m to 301U i s used.
adjustment of flow rate between steps is ve r y difficult if cascade system
is employed. These preceding problems are outstandingly improved.

Shortening the length of t he column increases efficiency per space
volume in t he mill, is of advantage to an operative stability and de­
creases c ombination numbers b e twe e n steps even in case of employing
t he cascade system.

Reduction of time to attain to t he stationary separation means a cutback
of a requisite electric power.

Up to now thermal difusion method is admitted to have no practical use
except for u se limited from respect of electric po wer cost. but accord­
ing to the present invention enlargement of applicable scope can be
expected.
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A plating waste liquid and a waste liquid c ontaining other component
than m eta l ex cep t m etallic s alt s a re gr e a t e x peris ive t o us e by with­
drawing, t he refore said liquid is he retofo r t h rown away a ft er dilut ion
o r buried in the ground a fter changing into s l ud g e .

Re c e ntly, suc h treatme nt s as menti one d a bove i nd uc e p r oblems on
environmental pollutions, and ac cele rate res ource s hortages f r o m wast­
ing re source s and costing a lot.

In the s e days when environmenta l problems are critisized, researches
in regar d to withdra wal and reutilization of available m a t ters , especial ­
l y metals, in wast e liquid hav e he en awfully done .

T he present invention i s concei ved on ba ckgr oun d of such days .

A method ac c or di ng to t h e present invention can withdraw metallic ions
in was t e liquid by means of s im pl e operation, and c a n tak e out c h eaply
sulfate at t hat.

T h e fe a ture

(1) By utilizi ng that metallic ions react with fo r m a m i d e to produce
m e t al - formami de compl ex , meta lli c i ons selectivel y react with
for m a m i de and metal- fo rmamide complex is precipitated t o with ­
draw out t here from.

(2) By a dding s ulfuric a cid t o the withdr awn metal -formamide complex,
a n ew reaction i s occurred t o syn th e s i ze sulfates of metals.

(3) By the proces s of t he preceding (1) and (2), metallic ion s in the
wast e liqui d are passed int o sulfates.

T h e r e sultant sulfate s can b e used as a plating bath if only dissolved
in s ol ve nt .

If metals which fo r m s formami de complex a r e employed, sulfates of
t h e metal s can be produced wi t h simple operation of (1) and (2) and
c he aply in a ddition .

These sulfat es c a n b e ut ilize d not only as reagent s for industry and
agricultu re , but a s electrolytes for plating b a t h as they are crude.
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carbon with saturated aqueous solution of ammonium sulfate, and
published it on the relevant proceedings (Bulletin of the Technology
for Industrial Circumpherence, No. 61 & 62 (combined), p42-50,
1968: Bulletin of Industrial Chemistry, 73, No.9, 1893-1898, 1970).

We have s tudied for the application of t h e above principle to the liquid
purifying process, whereby the combustion gas is continuously washed
and impregnated with aqueous solution of ammonium sulfate of more
than 5% concentration at it continuously passes over the activated
carbon in the fixed bed as in liquid purifying process. The present
process significantly improves the adsorption rate of sulfur dioxide
as compared with the process in which washing and impregration are
effected only by water thereby enabling to dcsultur large amount of
combustion gas in relatively small scale and providing much more
advantages in the construction of t h e apparatus. The activated carbon
can be used continuously while it is left in the fixed bed without the
degradation of its performance.

PROCESS FOR PRODUCING BENZENE AND XYLENES FROM
TOLUENE (C-138)

Patent Application No.
Yam aguchi University

79343/73

This invention relates to a novel process for producing xylenes and
benzene. Since toluence has been supplied somewhat exessively so
far, the process has been developed for disproportionating the same
into benzene and xylenes which are more needed.

In these prior processes, solid acidic catalysts are employed, the
reaction is effected at elevated temperature above 300°C and the
xylenes produced are mixture of isomers thereof, and it requires
the step for separating these isomers.

The process for the separation of xylene isomers is not so easy.

In this process, complex compounds are used instead of so called
solid acidic catalysts and the complex catalysts have higher activity
and excellent selectivity even in lower temperatures.
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minutes, and (I) plus derivative A (0. 05 percent) had a life of 13, 800
minutes.

At 150°C (I) alone had a life of 19 minutes, (1) plus BHT (0. 1 percent)
had a life of 1, 000 minutes, and (I) plus derivative B (0. 1 percent) had
a life of 5,400 minutes.

The derivative compounds according to the invention may be readily
synthesized from simple organic chemical reactions, and their mixture
also exhibit excellent suppressing effects.

METHOD OF MANUFACTURING UNSATURATED KETONE

Patent Application No. 45092/73
Date of Application April 23, 1973
Kumamoto University

(C-132)

Heretofore, it has been though to be very difficult to directly de­
hydrate saturated fatty ketone into corresponding unsaturated ketone.
According to the invention, fatty saturated ketone with each molecule
having 4 to 6 carbon atoms is directly dehydrated under normal
pressure or reduced pressure and in the presence of a binary oxide
catalyst not containing any harmful component to thereby obtain cor­
responding unsaturated ketone with high selectivity.

For example, by using the catalyst according to the invention at a
temperature of 450 to 530°C methylethyl ketone may be converted into
methylvinyl ketone with high selectivity of 80 to 100 percent.

METHOD OF DESULFURIZING DISCHARGE SMOKE

Patent Application No. 31902/73
Date of Application March 22, 1973
Saitama University

(C-131)

A method of desuHurizing discharge by adding a calcium compound
or magnecium compound to the discharge gas passing t h r ou gh the flue,
wherein the desulfurizing effect is enhanced by adding a metal salt
such as zinc chloride in addition to a small quantity of metal.
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methods In whi ch a membrane is used. In su ch separating methods the
use of a hollow thread-like memb r a ne offers m a ny advantages. For
example, such a hollow thread-lik e mem brane has a la r ge surfac e area
per unit volume and has a structure whi ch can stand pr-e s sur'e , so that
a separator can b e simplified by eliminating pressure supporting
members.

A hollow thread-like memb r ane has been m a nufa ctu red m o stly by form­
i ng a plasti cizer unde r heating. Howeve r , t his method differs from t he
reverse OSHlOSis m ethod and even whe n cellulose a cetate whi ch is a
material com monly employed in t he reverse osmosis method i s u s e d,
t h e resulting m embr ane doe s n ot always provide satisfactory perform ­
ances.

T he method of this invention, which employs the conventional reverse
osmosis p roce ss and conditions for m a nufa ctu r ing a hollow thre ad-lik e
m e m b r-a ne, ove r comes t he low c oa gulability a n d s pinability of t he
m embranc e -forming liquor and en abl es to m anufacture memb r-a ne s
having wi dely varying i nner and ou t e r dia meters.

A ME T HOD FOR MANUF A CT UR ING TERT-BUTYL BENZENE
(C -12 3)

Patent Application No.
Da te of Appli c at i on
Yamagu chi Uni v e rsity

096201 /7 2
Sept . 27J 197 2

T his invention relate s t o a novel m et h od for m anufacturing tert-butyl
b enz e rie, 'where in tol u e n e and pr opylene are b r ou ght int o conta ct wit h a
c omplex compound of ant h r acen natr ium .

C onventionally t ert-butyl benzene has been manufac t ure d through a
m ul tiple -ste p s ynth e sizing proces s based on a stoichiom etric reaction.
According to t he invention a complex com pound of a nt hrac e n nat rium
is used as a cataly st. This allows a single-step synthesizing proce ss
of t e rt - butyl b enz erie, omittin g many of t he c onventional s ynthe s i zin g
steps. More s pe ci.fica.lly , anthracen and natrium are made to r eact
with eac h other t o prepare a complex compound of anthracen na t r iu m.
In the same manne r as in a comm on catalytic r-eaction, the complex
compound of anthracen natrium is put into a reactor and then t oluene
and propylene are introduced into the r e a c t or so that they are allowed
t o react with each other to form t ert-butyl benzene. Sec-butyl b e n z ene
is also obtain ed as a by-product.
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PROCESS FOR PROD UCING
CARBON DIOXIDE
Patent No. : 6760 52
Tokyo University

COPOLYMER OF EPOXIDE AND
(C-14)

A process for producing high molecular weight copolymers of
an epoxide, such as propylene oxide, e thylene oxide, s tyr en e
oxide, isobutylene oxide or epichlorohydrin, and carbon dioxide,
whe r e in the copolymerization reaction occurs under the pressure
of carbon dioxide ga s and in the pre sence of an organometallic
c omp oun d as a catalyst.
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reduce disordering of the scanning electron beam, with careful consider­
ation given to minimize the energy loss of the electron beam. Light
alloy film was used as the transmission window.

The drawing of reflected electronic images in this instrument resulted in
obtaining the resolution close to the case of placing samples in vacuum,

with metal with high reflection factor (gold, silver. etc.). Moreover,
an e xperiment with animate samples resulted in obtaining image s distinct
by several thousand times. The scintillator used was a cadmium sulfide
thin film scintillator, with the acceleration voltage of 25KV.

This instrument is considered to be interesting for animate samples.

METHOD OF MEASURING
VISCOSITY LIQUID

Patent Application No.
Date of Application
Chiba University

THE QUANTITY OF COATING OF HIGH
(MA-169)

37589/73
April 2, 1973

The present invent.ion relates to a novel and simple method of measur­
ing the thickness of particularly ink layer on the surface of the printing
roller. and which is applicable to the presently available means. In
the printing machines, ink is rolled into a uniform thin layer by an ink
roller. Wh en ink is transferred from the ink roller to the printing
roller, however, the ink film is br ok en , so that the ink film on the
roller surface has a rough surface for a short time. The invention is
bas e d on t h e fact th at this roughness differ s with the quantity of ink
con stituting the ink film, and that intensity of light reflected from the
rough s u rfa c e that is brought about by directing a light beam to the
surface at a certain angle thereto v a r i e s with the roughness of the
surface.

By determining the light intensity the quantity of ink constituting the
ink film may be determined. This principle may be used to operate
an ink control means by an automatic control means,

VI BRATION ABSORPTION DEVICE UTILIZING MAGNETIC
REPULSION (MA-141)
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VIBRA TION ABSORPTION DEVICE UTILIZING MAGNETIC
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Date of Application
Vocational Training School

December 27, 1971

January 15, 1971

In the gas wel din g, the gas flame is enclosed with in an outer s h i el d ing
cup of an inert gas. By so doing" the gas flame c an be rendered nar­
rower to r educe swallowing of ambient air. In this manner .. the oxida­
tion of the wel dm ent , and hence deterioration thereof, may be eliminat ­
ed so that an excellent weld joint may be steadily obtained.

The strength of the wel dm ent may be increased by about 60 perc ent, in
the average.. compared to thos e obtained with the usual gas welding.
Also, its fluctuation can be extremely reduced. The invention is very
promising since the gas welding method is very convenient and hence
i s extensively employed and involves great m a r k et ab ility.

POSITION CONTROL SYSTEM FOR T HE FEEDBACK CONTROL
OF R ELATIVE POSITIONS OF TOOL AND WORKPIECE TO
EACH OTHER (MA-13 4 )

P atent Applic ation No.
Date of Application
Chiba Univer s ity

In the cutting work with machine tools, the relative positions of the
t ool and wor kp i e c e are sub ject to variation du e to such factors as the
force of cutting.. heat produced thereby and wear of the tool.. resulting
in inaccurate cutting plane.

An object of the invention is to provide a position c ontrol s y stem wit h
wh i ch a tool support is displaced by a control command cam design ed
a c cor ding t o previously measured errors, a dilnension cont r ol cam
an d a hydraulic servo mechanism s o as to control the relativ e position s
of the tool and workpiece so that the wor kpi e c e may be cut as exactly
to a given shape as possible. The excellence of this system i s re c ogn ize d
fr om sufficient empirical data.
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(4) There are other advantages including elimination of
necessity for quenching characterizing the boroniza­
tion method by conventional hot bath, suitable to
mutikind and small quantity production.

A PROCESS FOR PREPARING ALUMINIZED STEEL HAVING A
CONTROLLABLE THICKNESS OF ALLOYED LAYER BY THE
ADDITION OF LEAD (ME-36)

Patent Application No.: 50-7028
Date of Application Jan. 17, 1975
The University of Kanazawa

The term "aluminizing'! means a process for coating Al on the surface
of iron and steel by dipping the latters in a molten At-bath to enhance the
oxidation and corrosion resistances at elevated temperatures. This
process is employed widely for the construction of air conditioners,
dryers, combustion furnaces and the like.

N ot with s t a nd i ng of the fact that Fe and Al have been known to produce
various intermteallic compounds as Fe and Zn or Fe and Sn, the history
of aluminizing process is relatively novel. This is r esulted from the
fact that no suitable flux has been found. Once the aluminizing process
has been developed, a thick alloyed layer of Fe! Al is formed in several
seconds, the thickness depending on the dipping temperature. The in­
creased thickness of alloyed layer serves to an improvement heat
resistance, but affects adversely on the workability and formability.
Hence there has occured a requirement for inhibiting the growth of alloy­
ed layer.

Such disadvantages have conventionally been overcome by adding Be, Cu,
Si or the like in the molten Al-bath. However. such an addition process
has disadvantages of contaminating the Al-bath and deteriorating the cor­
rosion resistance of the resulting layer. The present inventor have found
that the thickness of alloyed layer can be controlled by adding Pb in the
Al-bath without contaminating the Al-bath.

As apparent from the binary phase diagram of Al and Pb, Pb has substan­
tially no solubility in the solid phase. The binary s ystem is of monotectic
reaction type in whi ch Al is dissolved in Pb in a concentration of about
0.02% by weight at the vicinity of the melting point of Pb and Pb is dis solv­
e d, in turn, in Al in a concentration of about O. 2% by weight in Al at the
vicinity of the melting point of Al. In the compositions beyond the solu­
bility curve at the Pb side. no alloyed layer is formed by immersing steel
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As apparent from the binary phase diagram of Al and Pb, Pb has substan­
tially no solubility in the solid phase. The binary s ystem is of monotectic
reaction type in wh i ch Al is dissolved in Pb in a concentration of about
O. 02% by weight at the v icin ity of the melting point of Pb and Pb is dis solv ­
e d, in turn, in Al in a concentration of about O. 2% by weight in Al at the
v i cin ity of the melting point of Al. In the compositions beyond the solu­
bility curve at the Pb side. no alloyed layer is formed by immersing steel
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HIGH CURRENT-DENSITY ELECTROLYSIS

Patent Application No. 52961/72
Date of Application May 30, 1972
Kyoto University

(ME-31)

The invented electrolysis of copper is such that 30% H202 water is
added to a conventional electrolyte at the rate of 3 to 5 ml per liter
of electrolyte to obtain a high current-density of 5000 to 1000 A/m2.

The copper electrolysis using this high current-density results in a
high current efficiency of 90% or more.
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now, tempo r a r i ly , commi t t ed to
to the endeavor, wants to c u t

PLEASE FORWARD YOUR
LEN MACKEY PROMPTLY

10,.. 19-78
, ..'

of c o urs e op t iona l wi t h e a c h intellectual
but e v e r y nonpe r formance by any
thos e functi on s subtra cts from the
he and an adequate staff could gen e ra te

Aug u s t

Political ActionRe:

Mr. Leonard rB. Mac k e y
LT.T.
320 Park Av e n ue
New York, New Yo r k 10022

Dear Len:

But for completing formalities, APLA has n ow e mployed
Mr. Michael Blommer (resume enclosed) to b e a s tudent of and
political action consultant to the intellectual property
community and to be a r epre sentative of APLA a nd all o ther
segments of the intellectual prop e rty community who wi sh to
participate in the undertaking, hopefully including LES.

In round figures APLA is
about $15 per member per year
that b a ck to $10 if we c an.

If the e ndeav o r is to g r ow t o i t s f u l l poten t ia l the
intellectual property community mus t find ways (1) to learn
f rom Mr . Blomme r ; (2) t o t e ach to Mr . Blomme r ; (3) to e mp l oy
Blommer and (4) to provide significant financial support to
his function.

Al l of thes e a r e
property association,
a s s o c ia t i o n of a ny of
potential value which
f o r all of them.

As the first step in all three of these fun ctions, I
suggest that LES invite Mr. Blommer to the New Orleans
a nnu a l me e t i ng . He might be invited to sit in on all Board
and other meetings, where he could be consulted as to
current legislative matters and as to the political action
function. Equally important he needs to listen and learn.
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LES interests, a n d the personaliti e s a nd attitude s of LES,
p e opl e so that he can de velop judgmen ts as to them, their
p o l i c ies and what political advocacy can properly do for
them.

I suggest that , this trip be at LES expen s e .

Depending upon how APLA a nd others d~velop and use the
c oncep t in the up c oming month s , i t may be t h at i n the c ase
of futur e me etings o f LES a n d other assoc i a tions , a n a pp r o ­
priate fee (perhaps $50 /hour) c o u l d ' be pa i d f o r his time
wi t h each association guaranteeing a minimum of so many
dollars per member annual contribution t owa rds s upp o r t o f
him and his staff. But f or Nov ember 1978 APLA asks nothing
more than that his expenses be p aid.

In exten d i n g the invitation, LES should make it clear
whethe r his wife's e xpenses wi l l also be paid. I suggest
c o a c h class airfare be d esignated.

, Of course a decision must b e made as to which meet ing ~

of the Board" the international Bo a r d , e t.c,.; he is invited
to attend -- I would suggest all.

A de cision must , also b e made as to whether to give him
audience -- time on the a gen d a o f the Board, or an intro­
du c t i on a n d five or ten mi n u t e c omme n t time before the
e n t i r e memb ership, or both. Again, my suggestion is some of
both, and v ery early on the program, so he ' c an be identifi ed
by all who may want to talk to him over coffee, at r e cep tions,
e t c .

Reg a r d s ,

--------i
TA: ef
encl.

cc: APLA Board
LES Board (w/encl)

cc: APLA Board
LES Board (w/encl)

/ (~7 t ---­

Tom Arnold
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s erves , assistance i n evalua ti ng p e n d i h cI lC9i~la tion and
in gaining acc ess to those JllcJl1bers of Congress a n d Co nunit. t.o e
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THERE is much about the Drug Regulation Reform
Act of 1978 that can be improved, but I will confine
my comments to the disincentives that it would create
for the research and development 'of new drugs in this
country. I don't think anybody questions that there
are such disincentives in the provisions of the bill. But
are they important? Do they outweigh the advantages
the bill provides the public?

The pharmaceutical industry thinks the disincen­
tives are important. These disincentives have their
origin in four provisions of the bill. The first is reveal­
ing all the safety and efficacy data created by a drug 's
sponsor and submitted to the FDA. This provision
means revealing scores of research protocols and case
report forms, which are the very framework of dis­
covery of safety and efficacy of a new drug, the result
of months or years of painstaking, creative work on
the part of many people. They will , obviously, be pro­
tocols approved by the FDA, so they represent an of­
ficial roadmap to success for a competitive compound
- a roadmap obtainable for the price of Xeroxing. '1
think this policy will give innovative companies an in­
centive to do as much work as possible overseas to get
a good head start. .

Secondly, the bill - provides for a longer, more for­
mal, complex-process of approval than the present law
does, 360 days instead of 180, in addition to a 3D-day
period up front in which the Secretary decides
whether or not he will even accept an application. The
industry worries about this lengthening and formaliz-

contemporary fashion the morphologic and biocbem-'';' II"adding and int egrating Iorrncr and present morpho.
ical data coli'cu ed over t he la xt le w vcars. Th~ t'h ,W: lo~ic kno wlcd :rc with mu ch of the brge body of ph vs-
ters trace the comparative development of insu liu-Iike iolQk;c and biochemical da ra tha t have onl y recent 1)'
proteins in invertebrates, th e first beta cells iri'Iower lJe~h collected. It will stand for a long time as the
vertebrates and the complicated gastroemeropa ncrc- source book on the beta cel l.
atic interplay in the higher vertebrates , especially in I Joslin Diabetes Foundation

mammals. Somatostatin and pancreatic polypeptide, .. ~t Boston . MA 02215

which both appear in the islets of Langerhans in the r "
D cells and perhaps in other special cellls not yet
labeled, are discussed. The con fusing and at t imes dis­
appointing pathologic findings in the human diabetic
pancreas, probably mainly of adult matur\h. onset,
are reviewed and correlated with the newer immuno­
logic and viral data that have recently been collected
and bear directly on the pathogenesis of the juvenile­
onset type of diabetes .

It is interesting to compare the previous volume by
Lazarus and Yolk in 1962 to the present volume, es­
pecially the components dealing with physiology. The
beta cell has emerged from being a difficult-to­
examine isolated site of the insulin deficiency in
diabetes to probably the best characterized 'of anycell
in the body (the red cell and white cell are probable
exceptions, but how easy they are to obtain for
study! ), but still the precise cause of both common
forms of diabetes remains to be clarified.

More and more, juvenile-onset diabetes appears to
be a result of a spectrum of autoimmunity, ranging
from pure autoimmunity in the kindreds with multi­
ple autoimmune endocrine deficiencies to that with
little autoimmunity and related to possible direct viral
destruction of beta cells. Most cases probably lie in
between, with viral damage as a possible initiator of
the autoimmune event. In maturity-onset diabetes ,
progress has been even slower. As discussed by Volk
and Wellmann, a decrease in islet mass is present in
almost all diabetic patients, as well as an increased in­
cidence of degenerative findings in and about the beta
cells, especially in older patients and those with long
standing diabetes. Westermark and Wilander' have
recently corroborated this observation. With the
finding, originally by Goldstein,' of Hamilton, On­
tario, and subsequently by G. 1'.1. Martin et aI., of the
University of California, and Rowe et al., in Seattle,
that fibroblasts and other cells from diabetic patients
do less well in tissue culture, a ubiquitous cellular le­
sion is suspect : perhaps the degeneration of the beta
cell is characteristic of the total animal. With all the
other evidence for premature aging in diabetic
kindreds, such as atherosclerosis. osteoporosis, senile
cataract and perhaps even the increased vascular
basement-membrane thickening noted by Siperstein
and his colleagues" in offspring of two parents with
maturity-onset diabetes. the cellular defect in the
diabetic pancreas might simply be an early aging and
death of the beta cells as well. Perhaps all persons at
age 150 or over might have diabetes, as well as having
gray hair, or, for that matter, no hair!

The Diabetic Pancreas is a unique volume. selectively
and succinctly reviewing the literature of the past and
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Well, those are th e disincentives as the industry sees
them. The question still is whether they are really
important. The Admini stration thinks we are over­
con cerned about them, that we are overestimating
them, and that in fact we may not be ab le to perceive
what is good for us.

In one sen se that opinion may be right; my industty
may not understa nd as well as it should how incen ­
tives and disincentives work. The long, long process

quacy of study plans, and then they require that any
deviation in protocol be approved. These provisions
are more rigid , more for mal and mor e time-consum­
ing than the present system, in which the FDA fre­
quently pro vides helpful advice on study plans; they
will interfere with the way in which thi s business of
discovery really works. New insights come unex­
pectedly, and they require quick turns.

In the present system, if the FDA reviewer delays
an IND application becaus e he is concern ed, let us
say, about the electrocardiogram of dog No.3, the
sponsor can bring his dog expert , the FDA brings its
experts, and, given a satisfactory outcome, the FDA
can, as likely as nOI, conclude on th e spot th at the
study can begin. That will not happ en un der the new
law ; a letter of approval will be needed, and ex­
perience tells us to expect many weeks of delay.

The FDA knows th at the present system can work
inform ally, but not in every FD A division , so the new
law tries to create a standardized system. The trouble
is that the proposed system sta ndardizes things in the
wrong direction, and it mandates by law what now
sometimes works pretty well without it. And it
deprives the agency of simple solutions. Often, now,
technical points of difference about protocols, and
just plain misunderstandings, can be settled by a tel­
ephone call .

Industry wonders, too, why a bill that so tightens
the investigative phase in every respect, with prior ap­
proval of all protocols and even of chan ges in the
protocols, must then insist on a 390-day period to con­
sider the application. If nothing were being changed
about regulat ing the investigational ph ase, I could un­
derstand doubling the approval phase, to reflect better
the pace at which ap proval tak es place now . Or the
other way around, if the 180·day approval phase in
the present law remained the same in the new law, I
could see why we should ha ve provisions for stretching
out the investigative phase. But why make both
changes?

The bill has other examples of overkill, provisions
written for the past , when indeed there was no public
participation, no post marketing surve illance and no
real give-and-take on study plan s and protocols. Now
all these procedures are developing well as a result of
the hundreds of pol icy decisions , regulations and
improvements to work ing relations th at have filled the
years from 1962 to 1978, especia lly the past few years .
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ing, and when an industry worries, there is less incen­
tive to invest in a more doubtful future.

Thirdly, the bill provides th at if a second comer
wishe s to mark et a drug, he may rely on the data of
the original ap plica nt to do so, provided he wait s five
years. In its earl y drafts, the bill conta ined no waiting
period; the five-year provision was added in recogni­
tion of a source of disincentive. So the five years is an
arbitrary measure of disincentive, too short by in­
dustry standards, but long enough by the govern­
ment's.

The fourth provision changes the present Inve sti­
gational New Dru g (II\D) system radically. It
proposes a two-step pro cess whereby an applicant
wishing to investigate a compound in man could do so
initially in a Drug Innovation Investigation; in this
phase the FDA wou ld confine its interest to patient
safety, would not at tempt to rule on the scientific
validity of research protocols. This, says the FDA,
would be a great boon to the sponsor, permitting him
to explore efficacy in a lar ger number of compounds
reasonably quickly an d without undue burden. It is
this provision that the FDA cites when asked how this
bill encourages the development of new drugs. Such
encouragement, by the way, is one of the important
avowed purposes of the bin, featured in its second
paragraph and in every pronouncement that HEW
made about the bill at its introduction.

But the inno vat ive phase does not seem to be much
different from the present system, in which the FDA 's
interest is also almost entirely the safety of subjects,
not the scientific validity of the proposed studies. It
docs provide an opportunity to generate some efficacy
data , as opposed to the present policy, which unof­
ficially discourages such data, but I do not think this
is an important incentive.

So if the proposed inno vative phase is not much bet­
ter than the present IND system what is it better
than? It is clearly better than the provisions for Drug
De velopment Invest igations, the second phase pro­
vided for by the bill.

A group of us at the blackboard a month or so ago
tried to trace the course of a new drug through this
second ph ase. It took us an hour, and it proved a dis­
couraging course, starting with a 60-d ay wait for the
Secretary to decide whether the investigati ons may
begin. That 60 day s is to be spent by the FDA in
evaluating potential risks to patients, of course, and
whether the se risks are outweighed by benefits , a dif­
ficult evaluation when benefits have not yet begun to
declare themselves. Also, in those 60 days the
Secretary mu st decide whether the overall study plan
is adequate to meet objectives and whether the parts
of the study plan - the proposed investigations - arc
adequate.

I can understand these latter provi sion s; the FDA
has in the pa st seen study plans so flawed that they
simply could not be expected to meet objectives. So
they respond in the way that professional regulators
must; they reach for a regula! ion to assure the ade-
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fewer of th e hundreds of risky, po sitive co m m itm en ts
needed will be made as com pa nies opt for th e surer
a nd sa fer . The result will he a sort of clo nint.; o f the
whole process a s research programs, precl ini cal wo rk,
and clinical protocols hew close to th e o lficial, ap­
proved standard . And th e cha nge will be in s idi ou s ­
scarcely noticeable when it occurs.

I could b e wrong. Things may work ou t. But that is
not the m odern way to d ecide on big cha nge s. Or­
dinaril y, in thi s a ge when the complexity of soc ioeco­
nomic processes is well recognized, th e b urden is o n
those who would c h ange a process to prove th at th ey
will do no h arm. In this case , th e proce ss is co m p lex
and it does work, a nd those w ho are nearest to it,
those who do make it wo rk , are warning tha t it ne ed s
to be nurtured and cherished a n d can be hu rt by the
proposed cha nges . Those who do not make it work say
it would not be hurt.

The question seems to be: Is the pharmaceutical in­
dustry st anding up too close to its re search p rocess
to understand it, or is the FDA standing ba ck to o
far?

The morbid and mortal harm of strokes m ay be
reduced b y p ublic-health programs addressed to th e
underlying risk factors - particularly the early diag­
nosis and con tro l of hy pertension - a s well as by
medical m anage m ent of the co nd ition . The benefit s of
such programs are all evia tion of both the hu m an and
the economic cos ts of stro ke. Although a considera ti on
of both cost categories is critical to effective p ubli c­
health policy, only the economic consequences can be
measured. Of econom ic costs, the more evid ent a nd
read ily measured a re the direct costs : ho spi tal ex­
penses , fees for physician visits , nursing-horne cha rges

that brinps a n id ea to thr: fru ition of an active
chemi cal compound , ;\ml then takes th e compound
through years of stud}' to prod uce a new drug, is as
compl ex as a na tural ccosvs tc r» . You mig h t as well
ask a fore st to exp lain how it replenis hes its floo r or a
stream how it pur ifies it self as to ask the drug­
development system how it works.

I'm not tal kim; about th e science of it; that's all well
understood . I 'm ta lking a bout th e moti vati on beh ind
the complex histo ry of ups and downs tha t every
research program ~oes through. Noth ing is more
impenetrable than the motivation of our ac t io ns ; yet
we mu st try to penetrate wh at motivates the search for
nev. drugs, or we will lose our way and perhaps never
find it aga in.

Every research program must have enthusia sts.
That fact is well known. And , almost as ine vitably, it
must have detractors - scientists and managers in
the same firm who are no t as enthusiastic, who 'd like
to replace it with their p ro gram, th eir compound . The
competition is for fund s, for computer time and for a
dozen other sca rce resources.

Also, in the modern large firm, the decision to "take
research overseas," as we used to say it, is different
now, Research is now over seas as much as it is here.
The United St ates is now the " overseas" to much of
the research on new drugs.

Another consideration is that pharmaceutical com­
panies are the world 's greatest counters and measur­
ers of things present and to come. By every method
known to m an , th ey resea rch the po ten tial m arket for
new drug ther apy. They try, in other words, to mea­
sure future economic in centive to decide present fi­
nancial support.

And they try to measure disincentives. For the past 15
years the FDA new-drug-a p proval process has made
up a large part of that effort. And if thi s b ill is enacted,
new worrisome questi ons will be ask ed a t quarterl y
and a n nua l revi ews of research and development
programs and of compounds in the la boratories of
some 20 or 30 pharmaceutical co m pa nies. These
questions will force a new compound to decla re itself
much too ea rly, not j ust to the FIJ:\ , but to the
managers of the money to be invested in it. It 's as
though the entire FD,\ ap proval process were moved
up several ye ars and previewed in each co m pa ny by a
whole new ge nera t io n of na il-b ituu; industry people
guessing how many conferences, heari ngs, 60-day
waits, formal rejecti on s and unexpla in ed dela ys lie
ahead of a new compound . Evervbodv plays "What
will FDA say?" and discouragement dominoes down
through the oru ani z.uion.

It c1 oesn't m;tter that industrv mav be misreading
the FDA , or that it mnv Ut' fooli sh to try to play
"What will FD:\ ~ a y? " Experience tells the com­
panies that the FD:\ \\ ill more lrcqucnt lv than now
say, "no," or "not now ." or "do more work."

So I predict that, wit h 20 or .I() companies trying
constantly to l11t';ISUl't' re search inccn t ivcs and dis­
incentives in quarterly oudgct reviews, fewer and
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Further information m:lY h~ obtained from Dr. Thompson at the Center
for the Anal).i s of Ik;"th I'r.!.:!!,'«. Harvard School of Public Hea lth, 677
Huntington Ave ., Bost on , M.-\ tJ ~ 1 15 «617J 7J ~. I 060) .

Su pported in part by th e Insurance In st itute for Il i;:hway Safet y an d by
gr a n ts fr l,.lm the R o bcr t \\" u \ld Jo huvu n and Cornmon weu h h fo unu~H ions to
the Center fur the Analysis o f He ulth Pracuces .
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through the organi z;ltion. measured. Of economic costs, the more evident and
It doesn't matter th ;lt industry mav he misreading readily measured are th e d irect costs : hospit al ex-

the FDA, or that it m.iv LX' fooli sh to try to play pcnses , fees for physician visits , nursing-home charges
"\\'hat will FD:\ S;l Y J" Experience tells the com-
panies that the rD.\ will more frequently than now
say, "no," or "not now. " or "do more work."

So I predi ct that. with 20 or .10 companies trying
const antly to Illt';ISUIT rcsc.rrrh incentives and dis­
incentives in quarterly budget reviews, fewer and
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SOUNDING BOARD

HOW THE PROPOSED DRUG REGULATION
REFORM ACT WILL DISCOURAGE THE

SEARCH FOR NEW DRUGS

ad d inu and int egra ti ng Iormcr a nd present morpho­
logic kno wledge with mu ch of th e large bod y of phvs­
iOlogic a nd bi ochemical dat a th a t ha ve onl y recent ly
been collecte d . It will stand for a long time as th e
source book on the beta cel l.

J. Roller Jl, Rimoin DL : Heterogene ity in diabetes mellitus - update.
1978: evidence for further genetic heter ogeneity within juvenile-onset
insulin-depend ent diabetes mellitus. Diabetes 27:599-605. 1978

2. Coleman DL: Obese and diabetes: two mutan t genes causing diabetes­
obesity syndromes in mice. Diabetol ogia 14:141 - 148. 1978

3. The Diabe tic Pancreas, Edited by BW Volk, KF Wellmann. New York,
Plenum Press, 1977

4. Westermark P, Wilandcr E: The islet volume in maturity onset diabet es
mellitus. Acta Endocrinol (Suppl](Kbh) 209:60. 1977

5. G oldstein S, Moerm an EJ, Soeldner JS. et al: Chr onologie and physio­
logic age affect replicative life-span of fibrob last s from diabetic.
prediabetic. and normal donors. Science 199:7HI-782, 1978

6. Siperstein MD , Unger RH , Madison LL: Studies of muscle capilla ry
basement membranes in normal subjects. diab etic, and pred iabetic
patients. J Clin Invest 47:1973-1999, 1968

THERE is much about the Drug Regulation Reform
Act of 1978 that can be improved, but I will confine
my comments to the disincentives that it would create
for the research and development 'of new drugs in this
country. I don't think anybody questions that there
are such disincentives in the provisions of the bill. But
are they important? Do they outweigh the advantages
the bill provides the public?

The pharmaceutical industry thinks the dis incen­
tives are important. These disincentives have their
origin in four provisions of the bill. The first is reveal­
ing all the safety and efficacy data created by a drug 's
sponsor and submitted to the FDA. This provision
means revealing scores of research protocols and case
report forms, which are the very framework of dis­
covery of safety and efficacy of a new drug, the result
of months or years of painstaking, creative work on
the part of many people. They will , obviously, be pro­
tocols approved by the FDA, so they represent an of­
ficial roadmap to success for a competitive compound
- a roadmap obtainable for the price of Xeroxing. '1
think this policy will give innovative companies an in­
centive to do as much work as possible overseas to get
a good head start.

Secondly, the bill provides for a longer, more for­
mal, complex-process of approval than the present law
does , 360 days instead of 180, in addition to a 30-day
period up front in which the Secretary decides
whether or not he will even accept an application. The
industry worries about this lengthening and formaliz-

GEORGE F. CAHlLL,jR. , M .D.
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contemporary fashion the morpholo gic a nd biochem­
ical da ta collected over th e: Jast lew yea rs. T he cha p­
ters trace the compa ra tive devel opme nt of insulin-like
proteins in invert ebra tes, the first beta cells in lower
vertebrates and the compl icated gastroentcrop ancre­
atic interplay in the higher vertebrates , especially in
mammals. Somatosta tin and pancreatic polypeptide ,
which both appear in the islet s of Langerhan s in th e
D cells and perh aps in other special cell s not yet
labeled, are discussed . The con fusin g and at times dis­
appointing pathologic findings in the human diabetic
pancreas, pro babl y mainl y of adult maturi ty onset,
are reviewed and correlated with the newer immuno­
logic and viral data th at have rec ently been collected
and bear directly on th e pathogenesis of the juvenile­
onset type of diabetes .

It is interesting to compare the previous volume by
Lazarus and Volk in 1962 to the present volume, es­
pecially the components dealing with physiology. The
beta cell has emerged from being a difficult-to­
examine isolated site of the insulin deficiency in
diabetes to probably the best characterized of an y cell
in the body (the red cell and white cell are probable
exceptions, but how easy they are to obtain for
study!), but still the precise cause of both common
forms of diabetes remains to be clarified.

More and more, juvenile-onset diabetes appears to
be a result of a spectrum of autoimmunity, ranging
from pure autoimmunity in the kindreds with multi­
ple autoimmune endocrine deficiencies to that with
little autoimmunity and related to possible direct viral
destruction of beta cells. Most cases probably lie in
between, with viral damage as a possible initiator of
the autoimmune event . In maturity-onset diabetes ,
progress has been even slower. As discussed by Yolk
and Wellmann, a decrease in islet mass is present in
almost all diabetic patients, as well as an increased in­
cidence of degenerative findings in and about the beta
cells, especially in older patients and those with long
standing diabetes. Westermark and Wilander' have
recently corroborated this observation. With the
finding, originally by Goldstein,' of Hamilton, On­
tario, and subsequently by G . 1\1. Martin et aI. , of the
University of California, and Rowe et aI., in Seattle,
that fibroblasts and other cells from diabetic patients
do less well in tissue culture, a ubiquitous cellular le­
sion is suspect : perhaps the degeneration of the beta
cell is characteristic of the total animal. With all the
other evidence for premature aging in diabetic
kindreds, such as atherosclerosis, osteoporosis, senile
cataract and perhaps even the increased vascular
basement-membrane thickening noted by Siperstein
and his colleagues' in offspring of two parents with
maturity-onset d iabetes, the cellular defect in the
diabetic pancreas might simply be an early aging and
death of the beta cells as well. Perhaps all persons at
age 150 or over might have diabetes, as well as having

h . tgray hair, or , for th at matter, no a ir .
The Diabetic Pancreas is a unique volume, selectively

and succinctly reviewing the literature of the past and
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We ll, those are the disincentives as the industry sees
the m. T he qu esti on still is whether th ey are really
impor tan t. T he Administration th inks we are over­
con cerned abou t th em, that we ar e overestimat ing
th em, a nd th at in fact we may not be able to perceive
wha t is good for us.

In onc sense that opin ion may be right ; my industr y
may not und ersta nd as wcll as it sh ou ld how incen­
tives and disincent ives wor k. The long, long process

q~la cy of study pla ns , and then they require th at any
devia tion in protocol be approved. These p rovisions
arc mo re rigid , m ore formal and more time-consum­
ing than the present system , in whic h the FD A fre­
q uentl y provides helpful a dvice on study plans; th ey
will inter fere with th e way in which this bu sin ess of
discovery really works. New insights come unex­
pectedl y, a nd the y r equire quick turns .

In the present system, if the FD A reviewer delays
an IND applica tion because he is concerned, let us
say, about the electrocard iogra m of dog No. 3, the
sponsor can bring h is dog exper t, the FDA brings its
exp erts, and, given a sat isfactory outcome, th e FDA
ca n, as likely as not, conclude 0 11 th e spot th at the
study can begin. That will no t happen under th e new
la w; a letter of approval will be needed , and ex­
per ience tells us to expect many weeks of del ay.

The FD A knows that the presen t system can work
informally, but not in every FD A division, so th e new
law tries to cre ate a standardized system. The trouble
is that the proposed 'System sta ndardizes things in the
wrong direct ion , and it mand ates by law wha t now
sometimes works p retty well without it. And it
deprives the a gency of simple solutions. O ften, now,
technical po ints of differen ce about protoco ls, and
just plain misunderst andings, can be settled by a tel­
ephone call.

Industry wonders, too, why a bill that so tightens
the investigative p hase in every respect, with prior ap­
proval of all protocols and even of changes in the
protocols, must then insist on a 390-day period to con­
sider the app licatio n. If nothing were bein g changed
a bout regu lating the investiga tional ph ase, I could un­
derstand doubling the approval phase, to reflect bett er
the pace at which approval takes place now. Or th e
other way around, if the ISO-day approval phase in
th e present law remained the same in the new law, I
could see why we shoul d have provisions for stre tching
out the investiga tive phase. But why make both
changes ?

The bill has other examples of overk ill, p rovisions
writt en for th e past , wh en indeed th ere was no public
par ticipation, no postmarketing surveillance and no
rea l give-a nd-take on study plans and protoco ls. Now
all th ese procedures are developing well as a result of
th e hu ndreds of pol icy decisions, regula tion s a nd
im provem ents to wo rking relations that have filled the
years from 1962 to 1978, esp ecially the past few years.

ing, a nd when a n industry wor ries, th ere is less incen­
tive to invest ill a mo re dou btful futu re.

Thirdly, th e bill provides th at if a seco nd com er
wishes to market a drug, he may rely on th e da ta of
the original applica nt to do so, pro vided he wa its five
yea rs . In its ear ly dr afts, t he bill contain ed no waiting
period ; the five-yea r prov ision was ad ded in recogni­
tion of a source of disincentive. So th e five yea rs is an
arbitrary measure of disincentive, too sho rt by in­
dustry standards, but long enough by th e govern­
ment's .

The fourth provision changes the present In vesti­
gational New Drug (I1\D ) system radi cally. It
proposes a two-ste p process whereby an applicant
wishing to investi gate a compound in man could do so
initially in a Drug Inn ovat ion Investiga tion; in this
phase the FDA would confine its interest to pat ient
safety, woul d not a tte mpt to rule on th e scientific
validity of research protoc ols. This, says th e FDA,
would be a great boon to the sponsor, permitt ing him
to exp lore efficacy in a lar ger number of compounds
reasonably qui ckly and without undue burden . It is
this provision th a t the FDA cites when asked how this
bill encourages the development of new drugs. Such
encouragement, by the way, is one of the important
avowed purposes of the bi ll, featured in its second
paragraph and in every pronouncement that HEW
made about the bill at its introduction.

But the innovat ive phase does not seem to be much
different from th e present system, in which the FDA's
interest is a lso almo st entirely the safety of subjects,
not the scient ific val id ity of the proposed studies. It
does provide an opportunity to genera te some efficacy
data , as op posed to the present policy, which unof­
ficiall y discourages such da ta, but I do not think this
is an important incent ive.

So if th e proposed innovative phase is not much bet­
ter than the present IND system wh at is it better
than? It is clearly bette r than the provision s for Drug
Development Investigations , the second phase pro­
vided for by th e bill.

A group of us a t the blackboard a month or so a go
tried to trace the course of a new drug through this
second phase. It too k us an hour, a nd it proved a dis­
coura ging course, starting with a 60-day wait for the
Secretary to decide whet her the investiga tions ma y
begin. That 60 days is to be spe nt by the FDA in
evaluat ing potenti al risks to patients, of course, and
wh ether th ese risks are outweighed by benefits , a dif­
ficult evaluati on when benefi ts have not yet beg un to
declare th em selves. Also. in those 60 days the
Secretary mu st decide whether th e overall study plan
is adequate to meet objec tives a nd wh ether the parts
of the stu dy plan - the proposed investigati ons - are
adequate.

] can understand th ese la tte r provision s; th e FDA
ha s in th e pa st seen study pla ns so flaw ed th at th ey
simply could not be expected to meet objectives. So
they respond ill the way tha t professional regulators
must; th ey reach for a regulation to assure the ade-
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fewer of th e hundreds of ri sky, positive co mmitments
nee de d will be made as compa nie s op t for the surer
and sa fer. T he result will he a sort of clon ing of the
w hole process as re search p ro gra ms , precl in ica l wor k,
a nd clinica l p ro toco ls hew cl ose to the officia l, ap­
p roved sta ndard . A nd the change will be ins id ious ­
scarcel y noti cea b le whe n it occurs .

] cou ld be wr ong. T hings m a y work out. But that is
not the modern wa y to decide on b ig changes . Or­
dinarily, in th is age when the co m p lexit y of soc ioeco­
nomic processes is well recognized, the b urden is on
those who would change a process to prove th a t th ey
will d o no h a rm. Jn th is case, th e process is co mpl ex
and it does work, a nd those who are nea rest to it ,
those who do ma ke it work, a re warning tha t it needs
to be nurtured a n d cher ishe d and can be hurt by th e
proposed changes . Those who do not make it work say
it would not be hurt.

The question seems to be: Is the pharmaceut ica l in­
dustry standing up too close to its research p rocess
to understand it. or is the FDA standing back too
far?

The morbid and mortal harm of strokes m ay be
reduced b y public-hea lth prog ra ms ad d ressed to the
underlying risk fa ct ors - part icu larly the early d iag­
nosis a nd control of hyperte nsio n - as well as b y
med ica l managem ent of the condi tion. The benefits of
such programs are all evia t ion of bo th the hu ma n a nd
the econom ic costs of stroke . A ltho ug h a considera tion
of both cos t categor ies is critical to effect ive public­
he alth policy, only the econom ic co nseq uences ca n be
measured. Of economic costs , th e more eviden t a nd
re adily me asured arc the d ire ct costs : ho sp ita l ex­
penses, fees for physician vis its, nursing-home charges

THE ECONO",nC COSTS OF STROKE IN
MASSACHUSETTS

Further informati on may be o bta ined fro m Dr . T ho mpson at the C enter
for the An aly.i s o f 11e.llth I'L" ~ :'·cs . Harvard Sc hool of Publ ic Healt h, 677
H unun gton Ave .• Hovtun, ~L\ 11 ~ J1 5 ([6171 7.1~.I060).

SUI'I'M t« 1 in pMl bv th" lnsuru nce lusritute for Hi ~ hw a y Sa fet y an d by
~rant s tr orn the Robert \V,' od Jvh usou an d Co mmonwculth Io unda riun s to
t he Center Ior the Analysis of Heu lt h Practices.

th at brinvs a n idc'il 10 i hc frui t ion of a n ac tive
chem ica l CCJlIl/,Olllll I, and then takcs th e compound
through yea rs of study to pr od uce a new d r ll ~ , is as
comp lex as a na tur al cco systc rn. You mi gh t as wel l
as k a forest to explain ho w it rep len ishes its [loor or a
strea m how it p ur ifies it se lf as to ask th e d rug­
d evelop ment system how it works.

J 'm not ta lking a bo u t the sc ience of it ; t ha t's all wel l
understood . I 'm talk iru; a bout th e motiva tio n behi nd
the complex hist ory of up s a nd down s that every
resea rch p rogra m goes throu gh . Nothing is more
impenetra ble than the motiva tio n of our act ion s; ye t
we m ust t ry to penet ra te wha t motiva tes the search for
n ew drugs, or we wi ll lose our wa y a nd perha ps ne ver
find it again .

Every research p rog ra m must have enthusiasts .
That fact is well known. A nd, a lmost as inevita b ly, it
must have detractors - sc ien t ists and managers in
the same firm wh o a re no t as enthusiastic, wh o 'd lik e
to replace it with the ir progra m , their compou nd. T he
competition is for funds, for co m p ute r time a nd for a
dozen ot her scarce resources .

Also, in the modern la rge firm, the deci sion to " ta ke
research over seas, " as we used to say it , is different
now. Research is now overseas as much as it is here.
The United S ta tes is now the " overseas" to much of
the research on new d ru gs.

Another co nsider a tion is tha t pha rmaceut ical com­
panies are the world's greates t co u nt er s a nd m easu r­
ers of things p resent and to come. By eve ry method
known to m an, they research th e potentia l market fo r
new drug ther a py. They tr y, in other words, to mea­
sure future econo mic incen tive to decide present fi­
nancial support .

And they try to meas u re disincentives. For the past 15
years the FDA new-dru g-approval process has m ade
up a large part of that effort. A nd if this bill is enact ed,
new worrisome ques tio ns will be asked at quarterly
and annual revi ew s of research and develop ment
programs and of co mpounds in the laboratories of
some 20 or 30 ph armaceu tical companies. These
questions will force a new co m pou nd to declare itself
much too early , not j us t to the FD;\, but to the
m anager s of the mo ney to be invest ed in it. It 's as
though the enti re FD.\ approval process were m oved
up se veral yea rs a nd pr eview ed in each compa ny by a
whole new genera tion of na il-biti ng indus try people
guessing how m a ny conferenc es , hearings, oO-day
waits, form al rej ect ion s a nd unexplained d elays lie
ahead of a new co mpound. Everybodv play s " What
will FDA sa y?" a nd discouragement dominoe s d ow n
through the oru .m iz.u ion.

It doesn't m;tlcr that in du stry rnav be m isreading
the FDA, or th.u it may be foolish to try to play
"What will FD.\ say!" Experience tell s the co m­
panies that the FD.\ will more fn'qu entl y th an now
say, "no, " o r "not now ." or "do more work ."

So I predict th at , with 20 or 30 compan ies trying
constantly to measure re sea rch in centives and d is­
incentives in quarterly budget reviews, fewer a nd
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through the orga niza tio n.
It doesn 't m atter tha t indu stry m av be mi sreadin g

the FDA, or t h;u it may be fool ish to tr y to p la y
""'hat will FD.\ say !" Ex perience tell s th e com­
panies that the FD;\ wil! mor t' freq uentl y th a n now
say, "no," or " no t now ." or "do more work ."

So I predict that , wi th 20 or 30 companies trying
const antl y to measu re research inccnn vcs and d is­
incentives in qu art erly b ll d~ct reviews , fewer a nd
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measured. O f economic costs, the more eviden t a nd
readi ly mea sured arc the d irect cos ts : ho sp ita l ex­
penses , fees for p hysician visits , nu rsing-horne charges

Further in fo rmation m ay be o bta ined from D r. T hompson a t the Cente r
for the " naly. is o f Hc.ilth Pr a,~"es . Harvard 5,h'1011lf Public Health , 677
Hun tington Ave .• Bovron , ~l.-\ 11 ~ 1 1 5 <l 617J 7.1~ ·I060) .

Su pp o rted in purt tw th e Ii"""Ill,'eInstitut e for Ili ~ hw a y Sa fet y and by
~ra l\ t 5 [r om th e Robert \V,' od j \ ' hnSll(l and Co mmonweal th fo un dat ions.to
the Center for the Ana lysis o f i Iealt h Pract ice s.
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arldinu and int cara ring form er and present morp ho­
los ie knowlcd uc wi th much of the larue bod y of p hvs­
io!ogic and bioch em ical da ta th at ha ve onl y recently
been collected . It will stand for a lon g time as th e
source book on th e bet a cell.

I. Rotter JI. Rimoin DL: He terogeneity in dia betes me llitu s - upd at e.
1978: evidence fo r furthe r genetic heter ogen eity with in j uveni le-o nset
insulin-depende nt diabetes mdlitu s. Diabetes 27:599·605. 1978

2. Coleman DL: Obese and diabetes: IWO mutan t genes cau sing diab etes­
ob es ity synd romes in mice . Diabe tol ogia 14:141-148. 1978

3. The Di abet ic Pancreas . Edi ted by BW Vol k, KF Wellmann . New Yo rk,
Plenum Press, 1977

4. Westerrnark P, Wilander E: The islet volume in maturity onset diabetes
mellitus. Acta Endocrinol [Suppl] (K bh) 209:60, 1977

5. Goldstei n S, M oerman £1. Soeldner JS . et a l: Ch ronolo gie and ph ysio­
logic age affect replicative life-span o f fibroblasts fro m diabet ic,
prediabetic, and norrn~ donors. Science 199:781-782, 1975

6. Siperstein MD, Unger RH, Madison LL: Studies of muscle capillary
basement membranes in no nnal subjects, diabet ic, and pr ediabetic
patients. J Clin Invest 47:1973-1999, 1968

THERE is much about the Drug Regulation Reform
Act of 1978 that can be improved , but I will confine
my comments to the disincentives that it would create
for the research and development 'of new drugs in this
country. I don't think anybody questions that there
are such d isincentives in the provisions of the bill. But
are they important? Do they outweigh the advantages
the bill provides the public?

The pharmaceutical industry thinks the disincen­
tives are important. These disincentives have their
origin in four provisions of the bill. The first is reveal­
ing all the safety and efficac y data created by a drug 's
sponsor and submitted to the FDA. This provision
means revealing scores of research protocols and case
report forms, which are the very framework of d is­
covery of safety and efficacy of a new drug, the result
of months or years of painstaking, creative work on
the part of many people. They will , ob viously, be pro­
tocols approved by the FDA, so they represent an of­
ficial ro admap to success for a competitive compound
- a roadmap obtainable for the price of X eroxing . ·1
think this policy will give innovative companies an in­
centive to do as much work as possible overseas to get
a good head start. .

Secondly, the bill - pro vides for a lon ger, more for­
mal , complex process of approval th an the present law
does , 360 da ys instead of 180, in add ition to a 3D-day
period up front in which the Secretary decide's
whether or not he will even accept an application. The
industry worries about this lengthening and forma Iiz-
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contemporary fashion the mor phologic an d bioche m­
ical dat a collected over the last lew years. The cha p­
ters trace the comparative development of insulin-like
proteins in inverte br ate s, th e first bet a cells in lower
vertebrates a nd the com plicat ed gastrocntcropa ncrc­
atic interplay in the higher verte brates , esp ecially in
mammals. Somatostatin a nd pancreatic pol yp eptide,
which both appear in th e islets of Langerhans in th e
D cells and perhaps in other special cells not yet
labeled, are discus sed . The confusing and a t times di s­
appointing pathologic findings in th e human diabetic
pancreas, probably mainly of adult maturity onset ,
are reviewed and cor related with the new er immuno­
logic and viral data that ha ve recently been collected
and bear directly on the pathogenesis of the juvenile­
onset type of diabetes.

It is interesting to compare the previous volume by
Lazarus and Volk in 1962 to the present volume, es­
pecially the components dealing with physiology. The
beta cell has emerged from being a difficult-to­
examine isolated site of the insulin deficiency in
diabetes to probably the best characterized 'of anycell
in the body (the red cell and white cell are probable
exceptions, but how easy they are to obtain for
study!) , but still the precise cause of both common
forms of diabetes remains to be clarified.

More and more, juvenile-onset diabetes appears to
be a result of a spectrum of autoimmunity, ranging
from pure autoimmunity in the kindreds with mu lti­
ple autoimmune endocrine deficiencies to that with
little autoimmunity and related to pos sible direct viral
destruction of. beta cells. Most cases probably lie in
between, with viral damage as a pos sible initiator of
the autoimmune event. In maturity-onset diabetes,
progress has been even slower. As di scussed by Yolk
and Wellmann , a decrease in islet mass is present in
almost all diabetic patients, as well as an increased in­
cidence of degenerative findings in and about the beta
cells, especially in older patients and those with long
standing diabetes. Westermark and W ilander" have
recently corroborated this observation . With the
finding, orig inally by Goldstein ,' of Hamilton, On­
tario, and subsequently by G. M . Martin et al., of the
University of California, and Rowe et al. , in Seattle,
that fibroblasts and other cells from diabetic pa tients
do less well in tissue culture, a ubiquitous cellular le­
sion is suspect: perhaps the deg eneration of the beta
cell is characteristic of the total animal. With all the
other evidence for premature aging in diabetic
kindreds, such as atherosclerosis, osteoporosis, senile
cataract and perhaps even the inc reased vascular
basement-membrane thickening noted by Siperstein
and his colleagues' in offspring of two parents with
maturity-onset diabetes. the cellular defect in the
diabetic pancreas might simply be an early aging and
death of the beta cells as well. Perhaps all persons at
age 150 or over might have d iabetes. as well as having
gray hair, or, for that matter, no hair !

The DiabeticPancreas is a unique volume, selectively
and succinctly reviewing the literature of the past and
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Well, those are the d isincentives as the industry sees
them. The question still is whether they are really
important. The Administration thinks we are over­
concerned about the m, that we are overestimating
them, and that in fac t we may not be able to perceive
what is good for us.

In one sen se that opinion ma y be right ; my industry
ma y not understand as well as it should how incen­
tives and disincentives work . The long, long process

qu aey of study plans , and then they require that any
deviation in protocol be approved. These provisions
are more rigid , more formal and more time-con sum­
ing than the presen t system, in which the FDA fre­
qu ently pro vides helpful advice on study plans ; they
will interfere with the way in which this business of
discovery really works. New insights come unex­
pectedly, and th ey re quire quick turns.

In the present system, if the FDA reviewer delays
an IND application because he is con cerned, let us
say, about the elec trocardiogram of dog No.3, the
sponsor can bring his dog expert , th e FDA brings its
experts, and, given a sa tisfactory outcome, the FDA
can, as likely as not, conclude on the spot that the
study can begin. T h at will not happen under the new
law; a letter of approval will be needed, and ex­
perience tells us to expect many weeks of delay.

The FDA knows t hat the present system can work
informally, but not in every FDA division , so the new
law tries to create a standardized system. The trouble
is that the proposed system standardizes things in the
wrong direction, and it mandates by law what now
som etimes works pretty well without it . And it
deprives the agency of simple solutions. Often, now,
technical points of difference about protocols, and
just plain misunderstandings, can be settled by a tel­
ephone call .

Industry wonders, too, why a bill that so tightens
the investigative phase in every respect, with prior ap­
proval of all protocols and even of changes in the
protocols, must then insi st on a 390-d ay period to con­
sider the application. If nothing were being changed
about regulating the investigationa l phase, I could un­
derstand doubling the approval phase, to reflect better
the pace at which approval ta kes place now. Or the
other way around, if the ISO-day approval phase in
the present law remained the sa me in the new law, I
could see wh y we should ha ve provisions for stretching
out the investigative phase. But why make both
changes?

The bill has other exa mples of overkill , provisions
written for the past, when indeed there was no public
participation, no postmarketing surveillance and no
real give-and-take on study plan s and protocols. Now
all these procedures are developing well as a result of
the hundreds of policy decis ions , regu lations a nd
improvements to wor king relations th at have filled the
years from 1962 to 1978, especially the past few years.
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ing, and when an industry worries , there is less incen­
tive to invest in a more doubtful future .

Thirdly, the bill provides that if a second corner
wishe s to market a dru g, he may rely on the data of
the original applicant to do so, provided he waits five
years. In its earl y dr afts, the bill contained no waiting
period ; the five-year provision was added in recogni­
tion of a source of disincentive. So the five yea rs is an
arbitrary measure of disincentive, too short by in­
dustry standards, but long enough by the govern­
ment's.

The fourth prov ision ch an ges the present Investi­
gational New Drug (E\ D ) system radically. It
proposes a two-step process whereby an applicant
wishing to investigate a compound in man could do so
initially in a Drug Innovation Investigation; in this
phase the FDA would confine its interest to patient
safety, would not attempt to rule on the scientific
validity of research protocols. This, says the FDA,
would be a great boon to the sponsor, permitting him
to explore efficacy in a lar ger number of compounds
reasonably quickly an d without undue burden. It is
this provision that the FDA cites when asked how this
bill encourages the development of new drugs. Such
encouragement, by the way, is one of the important
avowed purposes of the bill , featured in its second
paragraph and in every pronouncement that HEW
made about the bill at its introduction.

But the innovative phase does not seem to be much
different from the present system, in which the FDA 's
interest is also almost en tirely the safety of subjects,
not the scientific validity of the proposed studies. It
docs provide an opportunity to generate some efficacy
data, as opposed to the present policy, which unof­
ficiall y discourages such data, but I do not think this
is an important incentive.

So if the proposed innovative phase is not much bet­
ter than the present IND system what is it better
than? It is clearly better than the provisions for Drug
Development Investigations, the second phase pro­
vided for by the bill.

A group of us at the blackboard a month or so ago
tried to trace the course of a new drug through th is
second phase. It took us an hour, and it proved a dis­
couraging course, starting with a 60-day wait for the
Secretary to decide whet her the investigati ons may
begin. That 60 da ys is to be spent by the FDA in
evaluating pot ential risks to patients, of course, and
whether the se risks are outweighed by benefits, a dif­
ficult evaluation when benefits have not yet begun to
declare themselves. Also , in those 60 da ys the
Secretary must decid e whether the overall study plan
is adequate to meet objec tives and wheth er the parts
of the study plan - the pr oposed investigations - are
adequate.

I can understand these latter provisions; the FDA
ha s in th e pa st seen study plans so flawed that they
simply could not be expected to meet obje ctives . So
they respond in the way that prolcsxional regulators
must ; they reach for a regulation to assure the adc-
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fewer of the hundreds of risky, positive commitments
needed will be made as companies opt for the surer
and safer. The result will be a sort of clonimz of the
whole process as research programs. preclinical work,
and clinical protocols hew close to the official, ap­
proved standard. And the change will be insidious ­
scarcely noticeable when it occurs.

I could be wrong. Things may work out. But that is
not the modern way to decide on big changes. Or­
dinarily, in this age when the complexity of socioeco­
nomic processes is well recognized, the burden is on
those who would change a process to prove that they
will do no harm. In this case, the process is complex
and it docs work, and those who are nearest to it,
those who do make it work, are warning that it needs
to be nurtured a n d cherished and can be hurt by the
proposed changes. Those who do not make it work say
it would not be hurt.

The question seems to be: Is the pharmaceutical in­
dustry standing up too close to its research process
to understand it, or is the FDA standing back too
far?

The morbid and mortal harm of strokes may be
reduced by public-health programs addressed to the
underlying risk factors - particularly the early diag­
nosis and control of hypertension - as well as by
medical management of the condition. The benefits of
such programs are alleviation of both the human and
the economic costs of stroke. Although a consideration
of both cost categories is critical to effective public­
health policy, only the economic consequences can be
measured. Of economic costs, the more evident and
readily measured are the direct costs: hospital ex­
penses, fees for physician visits, nursing-home charges

that brino s an idea to tlw fruition of an active
chemical compound, and then takes the compound
through years of study to produce a new dnlg, is as
complex as a nntura l ecosystem. You might as well
ask a forest to explain how it replenishes its floor or a
stream how it purifies itself as to ask the drug­
development system how it works.

I'm not talking about the science of it; that's all well
understood. I'm talking about the motivation behind
the complex history of ups and clowns that every
research program goes throuah. Nothing is more
impenetrable than the motivation of our actions; yet
we must try to penetrate what motivates the search for
new drugs, or we will lose our way and perhaps never
find it again.

Every research program must have enthusiasts.
That fact is well known. And, almost as inevitably, it
must have detractors - scientists and managers in
the same firm who are not as enthusiastic, who'd like
to replace it with their program, their compound. The
competition is for funds, for computer time and for a
dozen other scarce resources .

Also, in the modern large firm, the decision to "take
research overseas," as we used to say it, is different
now. Research is now overseas as much as it is here.
The United States is now the "overseas" to much of
the research on new drugs.

Another consideration is that pharmaceutical com­
panies are the world's greatest counters and measur­
ers of things present and to corne. By every method
known to man, they research the potential market for
new drug therapy. They try, in other words, to mea­
sure future economic incentive to decide present fi­
nancial support.

And they try to measure disincentives. For the past 15
years the FDA new-drug-approval process has made
up a large part of that effort. And if this bill is enacted,
new worrisome questions will be asked at quarterly
and annual reviews of research and development
programs and of compounds in the laboratories of
some 20 or 30 pharmaceutical companies. These
questions will force a new compound to declare itself
much too early, not just to the FD:\, but to the
managers of the money to be invested in it. It's as
though the entire FD.\ approval process were moved
up several years and previewed in each company by a
whole new generation of nail-bit inu industry people
guessing how many conferences, hearings, 60-day
waits, formal rejections and unexplained delays lie
ahead of a new compound. Everybody plays "What
will FDA say?" and discouragement dominoes down
through the organization.

It doesn't m;tter that industry may be misreading
the FDA, or that it may be foolish to try to play
"What will FD.\ s;IY:)" Experience tells the com­
panies that the FD,\ will more frequently than now
say, "no," or "not now," or "do more work."

So I predict that. with 20 or 30 companies trying
constantly to measure research incentives and dis­
incentives in quarterly budget reviews, fewer and

s

d
t,

Ii

e
e
..,
it

k

:-

s
s
e
s
\.
e
I{

y
~f

y
s

s
e

'-
y
:5

••

s
c
o
..,
,f
d
e

s
h

r
e
n
I

d

e

y

Further information Illay he obtained from Dr. Thompson at the Center
for the Anal),i, of lIe.llth Pracuccs, Harvard School of Public Health. 677
Huntington Avc., Boston, MA \l~115 ({61717J~.I060).

Supported in p"n by the lnsur.mce Institute for Highway Safety and by
grunts frotu the Robert \\\h)\j l\lhnson and Commonwealth foundations to
the Center for the Analysis of Health Practices.

:5

y
'-
s
e

y

. '-~~"l!'"

t
nISI. J. ~.J~ \. ;,a, ·:-·-· ·,.r.--fu--\....j;i.5;.:.-0("4.-.."I"i-Si:.--i"i·I'CTI"---~ivmTv~~u\,J ..- ..---·'IK-CTiTfiJTOTJL-y; UHIY tile CTUUUllUC CUllSeyueIlces CdIl oe-----~

through the organization. measured. Of economic costs, the more evident and
It doesn't matter that industry may be misreading readily measured are the direct costs: hospital ex-

the FDA, or that it may be foolish to try to play pcnses, fees for physician visits, nursing-home charzes
"\\'hat will FD.\ s;IY:)" Experience tells the com- t>

panics that the FD,\ will more frequently than now
say, "no," or "not now," or "do more work."

So I predict that. with 20 or 30 companies trying
constantly to measure research incentives and dis­
incentives in quarterly budget reviews, fewer and



Vol ~" )

SOUNDING BOARD
HOW THE PROPOSED DRUG REGULATION

REFORM ACT WILL DISCOURAGE THE
SEARCH FOR NEW DRUGS

adding and jnt c~r'ating form er and present morpho­
logic knowlcd uc with much of the lar ge body o f p h y~ ­

iologic and bi och emical data th at have only recentl y
been collected . It will stand for a long time as th e
source book on the beta cell.

I. Rotter JI. Rim oin DL: Heterogeneity in diabetes mell itus - update.
1978: evidence for further genetic heterogeneity within juvenile-onset
insulin -dependent diabetes mellitus. DIab etes 27:599-605. 1978

2. Coleman DL: O bese and diabetes: two mutant genes causing diabetes­
obe sity syndromes in mice. Diabetologia 14:141-148. 1978

3. Th e Diabetic Pancreas. Edited by BW Yolk. KF Wellm ann. New York.
Plenum Press. 1977
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5. Goldstein S. Moerman EJ. Soeldner JS . et al: Chronologie and physio­
logic age affect replicative life-span of fibroblasts from diabetic.
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6. Siperstein MD, Unger RH. Madison LL: Studies of muscle capillary
basement membranes in nonnal subjects. diabetic. and prediabetic
patients. J Cl in Invest 47:1973-1999. 1968

THERE is much about the Drug Regulation Reform
Act of 1978 that can be improved, but I will confine
my comments to the disincentives that it would create
for the research and development" of new drugs in this
country. I don't think anybody questions that there
are such disincentives in the provisions of the bill. But
are they important? Do they outweigh the advantages
the bill provides the public?

The pharmaceutical industry thinks the disincen­
tives are important. These disincentives have their
origin in four provisions of the bill. The first is reveal­
ing all the safety and efficacy data created by a drug 's
sponsor and submitted to the FDA. This provision
means revealing scores of research protocols and case
report forms , which are the very framework of dis­
covery of safety and efficacy of a new drug, the result
of months or years of painstaking, creative work on
the part of many people. They will, obviously, be pro­
tocols approved by the FDA, so they represent an of­
ficial roadmap to success for a competitive compound
- a roadmap obtainable for the price of Xeroxing.·1
think this policy will give innovative companies an in­
centive to do as much work as possible overseas to get
a good head start. .

Secondly, the bill provides for a longer, more for­
mal, complex -process oi approval than the present law
does, 360 days instead of 180, in addition to a 30-day
period up front in which the Secretary decides
whether or not he will even accept an application. The
industry worries about this lengthening and forma liz-
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contemporary fashion th e morphologic and biochem­
ical da ta col lect ed over the last Jew years. The chap­
ters trace the comparat ive development of insulin-like
proteins in invertebrates, the first beta cel ls in lower
vertebrates and the complicated gastroenteropa ncre­
atic interplay in the higher vertebrates , especially in
mammals. Somatostatin and pancreatic polypeptide,
which both appear in th e islets of Langerhans in the
D cells and perhaps in other special cells not yet
labeled, are discussed. The confusing and at times dis­
appointing pathologic findings in the human diabetic
pancreas, probably mainl y of adult maturity onset,
are reviewed and correlated with the newer immuno­
logic and viral data that have recently been collected
and bear directly on the pathogenesis of the juvenile­
onset type of diabetes .

It is interesting to compare the previous volume by
Lazarus and Volk in 1962 to the present volume, es­
pecially the components dealing with physiology. The
beta cell has emerged from being a difficult-to­
examine isolated site of the insulin deficiency in
diabetes to probably the best characterized of anycell
in the body (the red cell and white cell are probable
exceptions, but how easy they are to obtain for
study!), but still the precise cause of both common
forms of diabetes remains to be clarified.

More and more, juvenile-onset diabetes appears to
be a result of a spectrum of autoimmunity, ranging
from pure autoimmunity in the kindreds with multi­
ple autoimmune endocrine deficiencies to that with
little autoimmunity and related to possible direct viral
destruction of beta cells . Most cases probably lie in
between, with viral damage as a possible initiator of
the autoimmune event. In maturity-onset diabetes,
progress has been even slower. As discussed by Volk
and Well mann, a decrease in islet mass is present in
almost all diabetic patients. as well as an increased in­
cidence of degen erative findings in and about the beta
cells, especially in older patients and those with long
standing diabetes. Westermark and Wilander" have
recently corroborated this observation. With the
finding, originally by Goldstein,' of Hamilton, On­
tario, and subsequently by G . ~1. Martin et al ., of the
University of California, and Rowe et al., in Seattle,
that fibroblasts and other cells from diabetic patients
do less well in tissue culture, a ubiquitous cellular le­
sion is suspect: perhaps the degeneration of the beta
cell is characteristic of the total animal. With all the
other evidence for premature aging in diabetic
kindreds, such as atherosclerosis, osteoporosis, senile
cataract and perhaps even the increased vascular
basement-membrane thickening noted by Siperstein
and his colleagues" in offspring of two parents with
maturity-onset diabetes. the cellular defect in the
diabetic pancreas might simply be an early aaing and
death of the beta cells as well. Perhaps all persons at
age 150 or over might have diabetes, as well as having
gray hair, or, for that matter, no hair!

The DiabeticPancreas is a unique volume, selectively
and succinctly reviewing the literature of the past and
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diabetic pancreas might simply be an early aging and Secondly, the bill ,provides for a longer, more for-
death of the beta cells as well. Perhaps all persons at mal , complex-process of approval than the present law
age 150 or over might have diabetes, as well as having does, 360 days instead of 180, in addition to a 30-day
gray hair, or, for that matter, no hair! period up front in which the Secretary decides

The DiabeticPancreas is a unique volume, selectively whether or not he will even accept an application. The
and succinctly reviewing the literature of the past and industry worries about this lengthening and Iorrnaliz-
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Well , those are th e disincentives as the industry sees
them. The questi on sti ll is whether th ey are really
important. The Ad ministration thinks we are over­
con cerned about the m, th at we are overestimating
them, and that in fact we may not be able to perceive
what is good for us.

In one sen se th at opin ion may be right ; my industry
may not understand as well as it should how incen­
tives and disincent ives work. The long, long process

quacy of study plans, and then they require that any
deviation in protocol be approved. These provi sion s
arc more rigid , more formal and more time-consum­
ing than the present system, in which the FDA fre­
qu ently provides helpful advice on st ud y plans; they
wilt int erfere with th e way in whi ch this bu sine ss of
discovery really works. New insi ghts come unex­
pectedly, and th ey re quire quick turns .

In the present syst em , if the FDA reviewer del ays
an IND application because he is concerned, let us
say, about the electrocardiogram of dog No.3, the
sponsor can bring his dog expert , the FDA brings its
experts , and, given a satisfactory outcome, the FDA
can, as likely as not , conclude on the spot that the
study can begin. T hat will not happen under the new
law; a lett er of approval will be needed, and ex­
perience tells us to expect many weeks of delay.

The FDA knows that the present system can work
informally, but not in every FDA division, so the new
law tries to create a standardized system. The trouble
is that the proposed system standardizes things in the
wrong direction, and it mandates by law what now
sometimes works pretty well without it. And it
deprives the agency of simple solutions. Often, now,
technical points of difference about protocols, and
just plain misunderstandings, can be settled by a tel­
ephone call.

Industry wonders, too, why a bill that so tightens
the investigative phase in every respect , with prior ap­
proval of all protocols and even of changes in the
protocols , must then insist on a 390-d ay period to con­
sider the application. If nothing were being changed
about regulating the investigational phase, I could un­
derstand doubling th e approval phase, to reflect better
the pace at which approval takes place now. Or the
other way around, if th e ISO-day approval phase in
the present law remained the same in the new law, I
could see wh y we should have provisions for stretching
out the investiga tive phase. But why make both
changes?

The bill has other examples of overkill , provisions
written for the past, when indeed there was no public
participation, no postmarketing surveillance and no
real give-a nd-take on stu d y plans and protocols. Now
all the se procedures a re developing well as a result of
the hundreds of policy decisions, regu lations and
improvements to working relat ion s that have filled the
years from 1962 to 1978, especially the past few years .

ing, and when an industry worries, there is less incen­
tive to invest in a more doubt ful future .

Thirdly, the bill provides that if a second comer
wishe s to market a drug, he may rely on the data of
the ori ginal applicant to do so, provided he wait s five
years . In its earl y dr aft s, th e bill contained no waiting
period; the five-year provision was added in recogni­
tion of a source of disincenti ve. So the five years is an
arbitrary measure of disincentive, too short by in­
dustry standards, but long enough by the govern­
ment's.

The fourth provision ch anges the present Investi­
gational New Drug (l j\D ) system radicall y. It
proposes a two-step process whereby an applicant
wishing to investigate a compound in man could do so
initially in a Drug Innovation Investigation; in this
phase the FDA would confine its interest to patient
safety, would not attempt to rule on the scientific
validity of research protocols. This, says the FDA,
would be a great boon to the sponsor, permitting him
to explore efficacy in a lar ger number of compounds
reasonably qui ckly and without undue burden. It is
this provision that the FDA cites when asked how this
bill encourages the development of new drugs. Such
encouragement, by the way, is one of the important
avowed purposes of the bin, featured in its second
paragraph and in every pronouncement that HEW
made about the bill at its introduction.

But the innovative phase does not seem to be much
different from the present system, in which the FDA 's
interest is also almost entirely the safety of subjects,
not the scientific validity of the proposed studies. It
does provide an opportunity to generate some efficacy
data, as opposed to the present policy, which unof­
ficially discourages such data, but I do not think this
is an important incentive.

So if the proposed innovative phase is not much bet­
ter than the present IND system what is it better
than? It is clearly better than the provisions for Drug
Development Investi gations, the second phase pro­
vided for by the bill.

A group of us at the blackboard a month or so ago
tried to trace th e course of a new drug through this
second ph ase. It took us an hour, and it proved a dis­
couraging course, starting with a 60-day waitfor the
Secretary to decide whether the investiga tions ma y
begin. That 60 da ys is to be spent by the FDA in
evaluat ing potential risks to patients, of course, and
whether the se risks are outweighed by benefits, a dif­
ficult evaluation when benefits have not yet begun to
declare themselves. Also, in those 60 da ys the
Secretary must decid e whether the overall study pla n
is adequate to meet object ives and whether the parts
of the study plan - the proposed investigations - are
adequate.

I can understand the se latter provisions; the FDA
has in the past seen study plans so flawed th at th ey
simply could not be expect ed to meet objectives. So
they respond in the way that profe ssional regulators
must; they reach for a regulation to assure the ade-
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declare themselves. Also, in tho se--lSD days the
Secretary must decid e whether the overall study plan
is adequate to meet objectives and whether the parts
of the study plan - the proposed investigations - are
adequate.

I can understand these latter provisions; the FDA
has in the past seen study plans so flawed that they
simply could not be expe cted to meet objectives. So
they respond in the way that profe ssional regulators
must; they reach for a regulation to assure the adc-

Well , those are the d isincentives as the industry sees
them. The questi on sti ll is whether th ey are really
important. The Ad ministration thinks we are over­
con cerned about th em, th at we are overestimating
them, and that in fac t we may not be abl e to perceive
what is good for us .

In one sense th at opinion may be right; my industry
may not understand as well as it should how incen­
lives and disincentives work . The long, long process
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fewer of the hu ndreds of ri sk y, po sitive commitments
needed will be made as co mpa n ies opt for the surer
a nd safer . The result will he a so r t of clo nin g of the
whole proccss as research p rograms, precli n ical work,
a nd clinical protocols hew close to th e offic ia l, a p­
proved standard . And the change will be insi d io us ­
scarcely noticeable when it occurs.

I coule! be wrong. Things m ay work out. But that is
not the modern way to decide on big changes. Or­
dinaril y , in thi s a g e when th e co m p lex ity of soc ioeco ­
nomic p roce sses is well re cognized, th e b urden is on
those who would change a process to p rove tha t th ey
will do no harm. In thi s case, the process is compl ex
and it do cs work, a nd those w ho are nea res t to it ,
those who d o make it work, are warning that it needs
to be nurtured and cherish ed and can be hurt by the
proposed cha nges. Those who do not make it work say
it would not be hurt.

The question seems to be: Is the pharmaceutical in­
dustry standing up too clo se to its research p rocess
to understand it, or is the FDA standing back too
far?

The morbid and mortal harm of strokes may be
reduced by public-health programs addressed to the
underlying ri sk fa ctors - particularly the early di ag­
no sis and co ntrol of hyper te nsion - a s we ll as b y
medical m anagement of the co ndi tion. The be nefi ts of
such programs a re alleviation of both the huma n and
the economic costs of stroke. Although a consideration
of both cost categories is critical to effective p u b lic­
health policy, only the economic consequences can be
measured. Of ec onomi c co sts, the more evide nt and
re adily measured are the direct costs : ho sp ital ex­
penses, fees for physician visits, nursing-home charges

Further inform at ion may be obt ained fro m D r. Th ompson at th e Cen ter
for the Analys i« o f lIea lth Pr act .ccs, Harvard Sc hoo l of Pu blic Hea lth, 677
lIuntin~t'"1 Avc ., Boston , I> L\ lJ~ t l5 ([6 171 7J2. 106O).

Suppo rted in I' .Ht by the l nsur..nee lu su rure fo r lI i~hw a y Sa felY a nd by
F.r ant~ fr"l1\ the Rober t Wood Johnson an..1C om monw ealt h fou nd ations to
the Center for the Anal}si, of !lealth Pr actice"

th at brini~ s a n id ea to the fru ition of a n acti ve
chem ical co m pound , a nd th en t.ik cs th e COllll )(H IlHI

throu gh yea rs of st ud y to p ro d llCt: it new d rug, is as
complex as it nat ur a] ec osys te m . You mi gh t a s wel l
ask a forest to ex p la in ho w it repl en ishes its floor or a
stream how it purifies its elf as to ask the drug­
development syst em how it works.

I'm not talking about the science of it; that's a ll well
understood . I'm talk iru; about th e motivat ion behind
the complex history of ups and downs th at ever y
research progr a m t;oes throu qh . Nothing is m ore
impenetrable tha n the motiva t ion of our ac t ions; yet
we must try to penet ra te wha t motivates th e se a rc h for
new drugs, or we will lose our way a nd perhaps ne ver
find it aga in .

Every research program must have enthusiasts .
That fact is well known. And , a lmost as inevitably, it
must have detractors - sci entists and managers in
the same firm who are not as enthusiastic , who'd like
to replace it with th eir p rogram, their compound. The
competition is for funds , for com pu ter time a nd for a
dozen other scarce resources .

Also, in the modern large firm , the decision to " ta ke
research over seas , " as we used to say it , is di fferent
now. Research is no w overseas as much as it is here.
The United States is no w th e " overseas" to much of
the research on new drugs.

Another consideration is that pharmaceutical com­
panies are the world's greatest counters and measur­
ers of things present and to come, By every method
known to m an, they re search the potential m arket for
new drug therapy. They try. in other words , to mea­
sure future economic incentive to decide present Ii­
nancial support .

And they try to measure disincentives. For the past 15
years the FDA. ne w-drug-a pproval process has made
up a large part of that effort . And if this bill is enacted ,
new worrisome questions will be asked at quarterly
and annual reviews of res earch and development
programs and of compounds in the laboratories uf
some 20 or 30 pharmaceutical companies. These
questions will for ce a new com pou nd to declare itself
much too early, not just to the FD:\, but to the
managers of th e money to be invest ed in it. It 's as
though the ent ire FD:\ a pproval process were moved
up several yea rs a nd previewed in ea ch company by a
whole new genera t ion of na il-b it ing industry people
guessing how many conferences, hcarincs. oO-d;lY
waits, formal rejections and unexplained delays lie
ahead of a new com pou nd . Evervbodv plays "What
will FDA say?" and discouragement dominoes down
through the organization.

It doesn't matter that indu strv ruav be misreading
the FD:\, o r th at it m;IY be fooli sh to try to play
"What will FI):\ s.iv ?" Experience tell s th e corn­
panics that the rD.\ \\ill more frt'qlH'ntiv than now
say, "no," or "not now," or "do more work ."

So I predict th.u, wi th ~ll or 50 companies trying
constantly 10 measure research incentives and dis­
incentives in quarterly blld~t,t reviews, fewer and
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Further informal ion may be obtained from Dr. Thompson at th e Center
for the Analysi« of lIealth Pr act .ccs. Harvard School of Publ ic Health, 677
Huntington Avc ., Bost o n, I>L\ \J~115 ([6171 7J2.106O) .
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the Center for the Ana lysi, of !leahh Pr actices.

es
iy
r­
19

'Y
;I-

ss

" 'Ill l ' U:'I. ~d ) . " I U U Ul ~\..Ult..U "l :; \. &lU•. IH-U,~v""1'Tl1n"T<iv""c:-;:.,roU'VV""'i......TI- ----cril"'C:<ld Cl'll[Tlrl"I'CCOrrlIITCCVy·,.-mlTf rrrc CLUllU UUL LUll~CL.fUCll(....cs Ldll uc

through the organization. measured . Of ec onomic co st s, the more evident and
It doesn't matter that indu strv ruav be misreading re adily measured are the direct costs : ho sp ital ex-

the FD:\, or th at it may be foolish to try to play pcnses, fees for physician visits, nursing-home charges
"What will FI):\ s.iv ?" Experience tells the corn-
panics that the rD.\ \\ill more frt'qlH'11l1v than now
say, "no," or "not now," or "do more work."

So I predict rh.u. with ~o or 30 companies trying
constantly to mea sure resc.trch inrcnrives and dis­
inccnt ivcs in qua rterly blld~t,t reviews, fcwer and



SOUNDING BOARD

HOW THE PROPOSED DRUG REGULATION
REFORM ACT WILL DISCOURAGE THE

SEARCH FOR NEW DRUGS

add ing and intcC!;ratin~ former a nd present morpho­
logic knowlcduc wi th much ol t hr large body of p h vs­
iolog ic a nd bioch em ica l da ta tha t have only recentl y
been co llec ted . it will sta nd for a long time as the
sour ce book on the beta cel l.
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1978: evidence for furt her genetic heterogeneity with in juve nile-onset
insulin-dependent diabetes mellitus. Diabetes 27:599-605. 1978
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6. Siperstein MD, Unger RH, Madison LL: Studies of muscle capillary
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patients. J Clio Invest 47:1973-1999, 1968

THERE is much about the Drug Regulation Reform
Act of 1978 that can be improved , but I wi ll confine
my comments to the disincentives that it wo uld create
for the research and deve lopment"of ne w drugs in this
country. 1 don't think anybody questions that ther e
are such disincentives in the provisions of the bill. But
are they important? Do they outweigh the a dvantag es
th e bill provides the public ?

The pharmaceutical industry thinks the disincen­
tives are important, These disincentives have their
origin in four proeisions of the bill. The first is reveal­
ing all the safety and efficacy data created by a drug 's
sponsor and submitted to the FDA. This p ro vision
me ans revea ling scores of research p rotocols and ca se
report forms, which are the very framework of dis­
cover y of safety and efficacy of a new drug, the result
of months or years of painst ak ing, creative work on
the part of many people. They will , obviously, be pro­
tocols approved by the FDA, so they represent an of­
ficial roadmap to success for a competit ive compound
- a roadmap obtainable for the price of X eroxing. 'I
think this policy will give innovative companies a n in­
centive to do as much work as po ssible overseas to get
a good head start. .

Second ly, the bill provides for a longer, more for­
mal , complex-process of approval th an the p res ent law
does , 360 days instead of 180, in add ition to a 3D-day
period up front in which the Secretary decide's
wheth er or not he will even accept a n applica tion. The
industry worries about this lengthening and Iorrna liz-
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contemporary fashion the morpholog ic a nd biochem­
ica l dat a collected over tilt las t lew yea rs. The cnap­
ters tr ace the comparat ive development of insuli n-li ke
proteins in inverteb ra tes, the first be ta cells in lower
vertebrates an d th e compl icat ed ga srrocnteropancrc­
atic int erplay in the higher vertebrates, especia lly in
mammals. Somatostatin and pancreatic pol yp eptide,
which both appear in the islet s of Langerhans in the
D cells and perhaps in ot her special cell s not yet
labeled , are discussed . T he confusin g a nd a t times dis­
appointing pathologic find in gs in the human dia betic
pancreas, probab ly mainly of adult maturity on se t,
are re viewed an d correlated with the newer immuno­
logic and viral data that have recently been collected
and bear directl y on th e pathogenesis of the juveni le­
onset type of diabetes.

It is interesting to compare the previous volume by
Lazarus and Yolk in 1962 to the present volume, es­
pecially the components dealing with physiology. The
beta cell has emerged from being a difficult-to­
examine isolated site of th e insulin defi ciency in
diabetes to probabl y the best characterized of an ycell
in the body (the red cell and white cell are probable
exceptions, but how easy they a re to obtain for
study!) , but still the precise cause of both common
forms of diabetes remains to be clarified.

More and more, juvenile-onset diabetes appears to
be a result of a spectrum of autoimmunity, ranging
from pure autoimmunity in the kindreds with multi­
ple autoimmune endocrine deficiencies to that with
little autoimmunity and related to possible direct viral
destruction of beta cells. Most cases probably lie in
between, with viral damage as a possible initiator of
the autoimmune event. In maturit y-onset diabetes,
progress has been even slower. As discussed by Yolk
and Wellmann, a decrease in islet mass is present in
almost all diabetic patients, as well as an increased in­
cidence of degenerative findings in and about the beta
cells, especially in older patients and those with long
standing diabetes . Westermark and Wilander ' have
recently corroborated this observation. With the
finding, originally by Goldstein ,S of Hamilton, On­
tario, and subsequently by G. 1\1. Mart in et aI. , of the
University of Cal ifornia , and Rowe et aI. , in Sea tt le,
that fibroblasts and other cell s from diabetic pa tients
do less well in tissue culture, a ubiquitous cellular le­
sion is suspect : perhaps the degeneration of the beta
cell is characteristic of the total a nimal. With a ll the
other evidence for premature aging in diabetic
kindreds, such as atherosclerosis, osteoporosis, senile
cataract and perhaps even the increased vascular
basement-membrane thickening noted by Siperstein
and his colleagues! in offspring of two parents with
maturit y-onset diabetes, the cellular defect in the
diabetic pancreas might simply be an earl y aging and
death of the bet a cells as well. Perhaps all persons at
age 150 or over might have di abete s, as ....-ell as having
gray hair, or , for that matter, no hair!

The Diabetic Pancreas is a unique volume, select ively
and succinctly reviewing the literature of the past and
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Well , those are th e disincentives as the industry sees
them. The question still is whether the y are really
important. The Ad ministration thinks we are over­
concerned about the m, that we are overestimating
them, and that in fact we may not be able to perceive
what is good for us.

In one sense that opinion ma y be right; my industry
may not understand as well as it should how incen­
tives and disincentive; work. The long, long process

quacy of study plans, and then they require th at any
de viation ill protocol be approved. These provisions
are more rigid , more formal and more time-consum­
ing than the pre sent system, in which the FDA Ire­
qu eutl y prov ides helpful ad vice on study plans: tbey
will int erfere with th e way in which this bu siness of
discovery really works . New insights come unex­
pectedly, and they req uire quick turns .

In the present system, if the FDA reviewer delays
an IND applicat ion because he is concerned, let us
say, about the electrocardi ogram of dog No. 3, the
sponsor can bring his dog expert, the FDA brings its
experts, and, given a satisfactory outcome, the FDA
can, as likely as not , conclude on the spot th at the
study can begin. T hat will not happen under the new
law; a lett er of approval will be needed, and ex­
perience tells us to expect many weeks of delay.

The FDA knows t hat the present system can work
informally, but not in every FDA division, so the new
law tri es to create a standardized system. The trouble
is th at the proposed system standardizes things in the
wrong dire ction , and it mandates by law what now
sometimes works pretty well without it. And it
deprives the agency of simple solutions . Often, now,
technical points of difference about protocols, and
just plain misunders tandings, can be settled by a tel­
ephone call.

Industry wonders, too, why a bill that so tightens
the investigative ph ase in every respect , with prior ap­
proval of all protocols and even of changes in the
protocols, must then insist on a 390-day period to con­
sider the application. If nothing were being changed
about regulat ing the investigational phase, I cou ld un­
derstand doubling the approval ph ase, to reflect better
the pace at which approval takes place now. Or the
other way around , if the l 80-d ay approval phase in
the present law remain ed the same in the new law , I
could see wh y we sho uld ha ve prov isions for stretching
out the investi gative phase. But why make both
changes?

The bill has other examples of overkill , provisions
written for the past, when indeed there was no public
participation, no pos tmarket ing surveillance and no
real give-a nd- take on study plans and protocols. Now
all these procedures are develop ing well as a result of
the hundreds of policy dec isions, regulations and
improvements to work ing relat ions th at have filled the
years from 1962 to 1978, especially the past few years.

ing, and when an industry worr ies, there is less incen­
tive to invest in a mor e doubtful future .

Thirdly, the bill pr ovides that if a second comer
wishes to ma rket a dru g, he may rely on the data of
the original applicant to do so, pr ovided he wait s five
years. In its ea rly drafts, the bill contained no wa iti ng
period; the five-year provisi on was added in recogni­
tion of a source of disincen tive. So the five years is an
arbitrary measure of disincentive, too short by in­
dustry standards, but long enough by the govern­
ment's .

The fourth prov ision ch an ges the present Investi­
gational New Drug (IAD) system radically . It
proposes a two-step process whereby an applicant
wishing to investigat e a compound in man cou ld do so
initially in a Drug Innovation Investigation; in this
phase the fDA would confine its interest to patient
safety, would not attempt to rule on the scientific
validity of research protocols. This, says the FDA,
would be a great boon to the sponsor, permitting him
to explore efficacy in a larger number of compounds
reasonably quickl y an d without undue burden . It is
this provision that the FDA cites when asked how this
bill encourages the development of new drugs. Such
encouragement, by the way, is one of the important
avowed purposes of the bill , featured in its second
paragraph and in every pronouncement that HEW
made about the bill at its introduction.

But the inno vative ph ase does not seem to be much
different from the present system, in which the FDA 's
interest is also almost entirely the safety of subjects,
not the scientific validity of the proposed studies. It
does provide an opportunity to genera te some efficacy
data, as opposed to the present policy, which unof­
ficially discourages such dat a, but I do not think this
is an important incentive.

So if the proposed innovative phase is not much bet­
ter than th e present IND system what is it better
than? It is clearly better than the provisions for Drug
De velopment In vestigations, the second phase pro­
vided for by the bill.

A group of us at the blackboa rd a month or so ago
tried to trace the course of a new drug through this
second ph ase . It took us an hour, and it proved a dis­
couraging course, starting with a 60-day wait for the
Secretary to dec ide whether the investigations may
begin. That 60 da ys is to be spent by the FDA in
evaluating potential risks to patients, of course, and
whether the se risks are outweighed by benefits, a dif­
ficult evaluation when bene fits have not yet begun to
declare themselves. Also, in those 60 days the
Secretary must decide whether the overall study plan
is adequa te to mee t objec tives and whether the parts
of the study plan - the pr oposed investigations - are
adequate.

1 can understand the se latter provisions; the FDA
ha s in the past seen study plans so flawed that they
simply could not be expected to meet obje ctives . So
they respond ill the way that profe ssional regulators
must; they reach for a regulation to assure the adc-
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declare themselves . Also, in those 60 days . Tne-·-- - - ·--··
Secretary mu st decide whether the overall study plan Well , tho se are the disin centives as the industry sees
is adequate to meet objectives and whether the parts them. The q uestion st ill is whether the y are really
of the study plan - the proposed investigations - are important. T he Administration thinks we are over-
adequate. concerned about the m, that we ar e overestimating

1 can und erstand the se latter provis ions; the FDA them, ami th at in fact we may not be able to perceive
has in the past seen study plans so flawed that they what is good for us.
simply could not be expected to meet objectives. So In one sen se that opinion may be right; my industry
they respond in the way that professional regulators may not und erstand as well as it should how incen-
must; they reach for a regulation to assure the ade- tives and disincentives work. The long , long process
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fewer of th e hundreds of ri sky, po si t ive com mitments
needed wi ll be made as companies opt for the su rer
a nd safe r. The result wi tl l ic a sor t of cloning of th e
whole proce ss a s research programs , p reclini ca l wo rk,
and clin ica l protocols hew clo se to th e offic ia l, ap­
p roved sta ndard . And th e change will be in si d ious ­
scarcely noti ceab le when it occu rs.

I cou ld be wrong. Things m ay work out. Bu t that is
not th e mod ern way to d ecid e o n big changes . Or­
d in a r ily, in th is age whe n th e comp lexi ty of soc ioe co­
no mic processes is well recognized, the burden is on
those who wo uld change a p ro cess to p ro ve tha t th ey
wi ll do no harm. In th is case, the process is complex
a nd it do es work, an d those who are nea rest to it ,
those who do ma ke it work, are wa rni ng that it needs
to be nurtured and cher ished and can be hurt by the
proposed changes . Those who do not make it work say
it wou ld not be hurt.

The question seems to be: Is the pharmac eu tical in­
dustry standi ng up too close to its resea rch p rocess
to underst and it, o r is th e FDA standi ng back too
far?

The morbid and mortal ha rm of strokes may be
re duced by publ ic-h ea lth p rograms addressed to the
u nd erl ying ri sk factors - particu larly the early d iag­
no sis and control of hypertension - as well as by
medi cal ma nagem ent of the condition. The be nefits of
such programs are al levia t ion of both the h u m a n a nd
th e econom ic costs of stroke. Al tho ugh a considerat ion
of bo th co st ca tegor ies is crit ica l to effective p u b lic­
he alth policy, only the economic conseq uences ca n be
mea sured. Of economic cost s, the more evident a nd
re a d ily measured are th e di rec t cost s : hosp ita l ex­
pe ns es , fees for p hysicia n visi ts, nursi ng -home charges

th at b r i n ~' :, an idea to til!' fru ition of an active
chemica l co mpound , a nd then takes the compound
throug h ye ars of study to proclucc a n ew d l'lJ[~ , is as
comp lex CIS a na tura l ccosystrm . You mi uht as wel l
a sk a forest to exp lain how it rcp lrni shc s its floor or a
strea m ho w it pu rifies itself as to ask the d rug­
development syst em how it works.

I 'm not talki ng a bo u t the sc ience of it; th at 's a ll well
u nder stood . I 'm t a lki ru; about the motivat io n beh ind
the complex h istory (;f ups and downs tha t every
resea rch progr am l;OCS th ro ugh . No thi ng is more
impenet rab le than th e motivation of our act ions ; ye t
we m ust try to penet rate what motivates the sea rch for
nev/ drugs, or we will lose our way a nd perha ps never
find it aga in .

E ver y resea rch progra m m ust have enth us iasts.
That fact is we ll known. An d , almos t as inevitably, it

must have detractors - scientist s and m a na gers in
the same firm who are not as enth us iastic , who 'd like
to repla ce it with their p ro gr am, the ir compou nd . The
competi tion is for funds , for co mputer time and for a
dozen ot her sca rce resources .

Al so, in the modern large firm , th e decision to " take
research overseas, " as we used to say it , is d ifferent
now, Resea rch is now overseas as much as it is he re.
The Uni ted Sta tes is now the " overseas " to much of
the research on new drugs .

Another con sidera t ion is that pharmaceutical com­
panies are the world's greatest counters and measur­
ers of things present a nd to co me. By ever y m ethod
known to m an , they resea rch the po te nt ia l market for
new drug th erapy. They tr y, in other wo rds, to mea­
sure future economic incent ive to decide p resent fi­
nancia l su p port .

And the y t ry to measu re disincentives. For the past 15
years the FD:\ new-drug-app rova l p rocess ha s m ade
up a large part of that effort . And if this bill is enacted ,
new worrisom e quest ions will be asked at quarterly
and annual reviews of resea rch and development
programs and of co mpoun ds in the labora tories of
some 20 or 30 pharmaceu tical com pa n ies . These
questi ons will force a new compou nd to decla re itse lf
much too early , not j us t to the FD:\, b ut to the
managers of the money to be inves ted in it . It 's as
though the enti re FD:\ approva l process were m oved
up several years and previewed in each compa ny by a
whole new gen er ation of n.ul -bit ing ind ustry people
guess ing how many co nfe rences , hea rings, oO-day
waits, formal rejections a nd un exp lained de la ys lie
ahead of a new co m pou nd . Evr rvbodv pl ays " W ha t
will FDA say ?" a nd discouragement dominoes down
through the organ ization.

It d oesn't m atter that indu st ry rnav be m isr ead ing
the F D:\, o r tha t it lll:1 y be foo lish to tr y to play
" W ha t will 1"D.\ s:IY?" Experie nce tell s th e CO Ill ­

panics tha t the 1"D.\ will more frequentl y th an now
say, "no," or "not now, " or "do IllOIT wo rk. "

So I pred ict th at , with 20 or .10 co m pan ies trying
constnntlv to measure resea rch ince ntives and d is­
inccntive~ in q uarterly lHlll~t't reviews, fewer a nd
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through the orga niza tion .
It d oesn 't m a tt er that indu stry rn av be m isr eading

the FD:\, or that it may be foo lish to tr y to play
" \ \'hat will 1"1).\ s:IY?" Experie nce tell s th e CO Ill ­

panics that th e 1"D.\ will more frequt'ntly th an now
say. "no," or " not now." or "do more work ."

So I predict th.u , wit h 20 or 3{} compan ies trying
const ant I\' to me as ure re sea rch incentives and d is­
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SOUNDING BOARD

HOW THE PROPOSED DRUG REGULATION
REFORM ACT WILL DISCOURAGE THE

SEARCH FOR NEW DRUGS

adding a nd int egrating form er a nd present morpho­
logiC knowlcd uc wit h much of th e: la rge bod y of ph ys­
io lou ic and biochemica l dat a that have only recent ly
been collected . It will sta nd for a long time as the
sou rce book on tbe beta cell.

!. Rotter JI. Rimoin DL: Heterogeneity in diabetes mellitus - update.
1978: evidence for further genet ic heterogeneity within juvenile-onset
insuli n-de penden t diabetes mellitus. Dia betes 27:599-605, 1978

2. Col ema n Dl: O bese and dia betes: two mut ant genes ca using d iabetes­
obe sity syndrom es in mice. Diabetologia 14:141-148. 1978

3. Th e Diabetic Pancreas, Ed ited by BW Volk, KF Wellman n. New York,
Plenum Press, 1977

4. Westermark P, Wilander E: The islet vol ume in matu rity onset diabetes
mell itu s. Acta Endocrino l [Suppl ](Kbh) 209:60, 1977

5. G oldstein S, Moerman El , Soeld ner JS. e t a]: C hronologie and physio­
logic age affect rept icati ve life-span of fibrob lasts from diabe tic,
prediabet ic, and normal donors . Science 199:781-782, 1978

6. Siperst ein MD, Unger RH. Mad ison lL: Studies of muscl e capill ary
basement memb ranes in normal subje cts, diabe tic, and predia bet ic
patients. J Clin Invest 47:197>-1999, 1968

THERE is much about the Drug Regulation Reform
Act of 1978 that can be improved , but I will confine
my comments to the disincentives that it would create
for the rese arch and de velopment 'of new drugs in this
country. I don't think any body questions that there
are such disincentives in the provisions of the bilL But
are they important? Do they outweigh the advantages
th e bill provides the public?

The pharmaceutical industry thinks the disincen­
tives are important. These disincentives ha ve th eir
or igin in -four provisions of th e bilL The first is reveal­
ing all the safety and efficacy data created by a dru g 's
sponsor and submitted to the FDA. This pro vision
means revealing scores of research protocols and case
report forms, which are the ver y framework of dis­
covery of safety and efficacy of a new drug, th e result
of months or years of painstaking, creative work on
the part of many people. They will, ob viousl y, be pro­
tocols approved by the FDA, so they rep resent an of­
ficial roadmap to success for a competi tive compound
- a roadmap obtainable for the price of Xeroxing. '1
think th is policy will give innovative companies a n in­
centive to do as much work as possible overseas to get
a good head start. .

Secondly, the bill. provides for a lon ger, more for­
mal. complex process of approval th an the present law
does, 360 days instead of 180, in add ition to a 30-day
period up front in which the Secretary decides
whether or not he will even accept an applicat ion . The
industry worries about this lengthening and form al iz-

GEORGE F. CAHILL,jR., M .D

'R EFERENCES

Joslin DIabetes Foundauon
Boston. MA 02215

contemp orary fashion the mo rp hologic an d biochem­
ical da ta collected over the last few yea rs . The chap­
ters tra ce the compara tive development of insu lin-like
proteins in invert ebrates, th e first beta cells in lower
vertebrat es an d the complicated ga stroen teropancre­
ati c interpla y in the higher verte brates, especiall y in
mammals. Somatosta tin a nd pa ncrea tic polypepti de,
which both app ear in th e islets of Langei-han s in th e
D cells and perhaps in other speci al cells not yet
labeled , are discussed . T he confus ing- and a t times dis­
appointing pathologic findings in the human diabet ic
pancreas, probably main ly of ad ult ma turity onset,
are reviewed and correlated with the newer immuno­
logic and vira l data that have rec ently been collected
and bear directly on th e pathogenesis of th e juvenile­
onset type of diab etes.

It is interesting to compare the previous volume by
Lazarus and Volk in 1962 to the present volume, es­
pecially the components dealing with ph ysiology. The
beta cell has emerged from being a d ifficult-to­
examine isolated site of the insulin deficiency in
diabetes to probabl y th e best characterized of an y cell
in the body (the red cell and white cell are probable
except ions , but how easy th ey are to obtain for
study!), but still the precise cause of both common
forms of diabetes remains to be clarified .

More and more, juvenile-onset diabetes appears to
be a result of a spectrum of autoimmunity, ranging
from pure autoimmunity in the kindreds with mu lti­
ple autoimmune endocrine deficiencies to th at with
little autoimmunity and rel ated to possible direct vira l
destruction of. beta cells. Most case s probably lie in
between, with vira l damage as a possible initiator of
the autoimmune event. In maturity-on set diabetes,
progress ha s been even slower. As discussed by Volk
and Wellmann, a decrease in islet mass is present in
almost all diabetic patients, as well as an increased in­
cidence of degenerative findings in and about the beta
cells, especially in older patients and those with long
standing diabetes . Westermark and Wilander' have
recently corro borated this observation. With the
finding, originally by Goldstein, ' of Hamilton, On­
tario, and subsequently by G. M . Martin er al ., of th e
University of California, and Rowe et al. , in Seatt le,
that fibroblasts and other cells from dia betic pati ents
do less well in tissue culture, a ub iqu itou s cellular le­
sion is suspect : perhaps th e degeneration of the bet a
cell is ch ar ac ter ist ic of the to tal a nima l. With all the
other evidence for premature ag ing in diabetic
kindreds, such as a the rosclerosis, osteoporosis, senile
cataract and perhaps even the increased vascular
basement-membrane thickening noted by Siperstein
and his colleagues? in offsp ring of two parents with
maturity-onset diabetes , the cellular defect in the
diabetic pancreas might simply be an early aging and
death of the be ta cells as well . Perhaps a ll persons at
age 150 or over might have diabetes, as well as having
gray ha ir, or , for th at matter. no hair !

The Diabetic Pancreas is a un ique volume. selectivel y
and succinctl y reviewing the literature of the past and

cataract and perhaps even rne II ILl c,, :>"u " 1,>\,, ......

basement-membrane thi ckening noted by Sipers rein
and his colleagues? in offspring of two parents with
maturity-on set diabetes, the cellular defect in the
diabetic pancreas might simply be an early ag ing and
death of the bet a cells as well. Perhaps all persons at
age 150 or over might have dia betes, as well as having
gray hair, or, for that matter, no ha ir!

The Diabetic Pancreas is a unique volume. selectively
and succinctly reviewing the literature of the past and
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think this policy will give innovative companies a n in­
centive to do as much work as possible overseas to get
a good head start.

Secondly, the bill provides for a longer , more for­
mal, complex process of approva l th an the present law
does , 360 days instead of 180, in add ition to a 3D-day
period up front in which the Secretary decides
whether or not he will even accept an application. The
industry worries about this lengthening and form ali z-
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Well, th ose are the disince ntives as the industry sees
them. The qu est ion still is wh et her th ey arc really
impo rtan t. The Administ rat ion thi nks we are over­
con cer ned about th em, th at we ar e overes timat ing
them, a nd th at in fact we may not be able to percei ve
wha t is good for us.

In one sense that opinion may be riE;h t ; my ind ust ry
ma y not understa ndas well as it should how incen­
tives and d isincentives work. The long, long pr ocess

qu acy of study plan s, a nd th en the y req uire that any
deviat ion in protocol be ap prove d. T hese provisions
are more rigid, more forma l an d more tim e-consum­
ing th an the prese nt system, in which th e FD A fre­
q uen tly provides helpfu l advice on study plans; they
will inte rfere with the way in wh ich thi s bus iness of
d iscovery really works . New insights come unex­
pectedly, and they require qu ick turns.

In th e present system, if the FDA reviewer del ays
an IND applica tion because he is concerned, let us
sa y, abo ut the electrocardiogra m of dog No . 3, the
sponsor ca n bring his dog expert , the FDA brings its
experts, and, given a sat isfactor y outco me, th e FD A
ca n, as likely as not , conclude on the spot th a t the
stu dy ca n begin. That will no t happen un der the new
law; a lett er of approval will be needed, and ex­
per ien ce tell s us to expect man y weeks of delay.

The FDA knows that the present system can work
informa lly, but not in every FDA division, so the new
law tri es to creat e a sta nda rdized system. T he tro uble
is th at the proposed sys tem sta nda rdizes things in the
wrong di rection, and it mandates by law wh at now
sometimes works pretty well witho ut it. And it
de prives the agency of simp le solutions. O ften , now,
technical poi nts of d ifferen ce about protocols, and
just plain misunders tandings, can be settled by a tel­
ephone call .

Industry wonders, too, why a bill th at so tigh tens
the investigati ve phase in every respect , with prior ap­
prova l of all protocols and even of changes in the
protocols , must then ins ist on a 390-d ay period to con­
sider the applicat ion. If nothing were being changed
a bout regul ating the invest igational phase, I could un·
derstand dou bling the approval phase, to reflect better
the pace at which approval takes place now. Or the
other way around, if the 180-da y ap prova l phase in
th e present law rem ained th e sam e in the new law, I
could see why we should have provisions for stretching
out the investigative phase. But why make both
changes?

The bill has other exa mp les of overkill, provisions
written for the past, when ind eed th ere wa s no publ ic
particip a tion, no postrnarketing survei llance and no
real give-a nd -ta ke on study plans and protocols. Now
all these procedu res ar e developing well as a result of
the hundreds of policy decisions, regulations and
improveme nt s to work ing relation s tha t hav e filled the
yea rs from 1962 to 1978, esp ecia lly th e past few years.

ing, a nd whe n a n indu str y wor r ies, th er e is less incen ­
tive to invest in a more doubt ful future.

Thi rdly, th e bill provides tha t if a second comer
wishes to market a drug , he ma y rely on the data of
the or iginal applicant to do so, provided he waits five
years. In its early dra fts, th e bi ll con tained no wai ting
period ; th e five-year prov ision was a dded in recogni­
tion of a source of disinccntive. So th e five yea rs is an
arb itr a ry measure of disincent ive, too short by in­
dustry standar ds, but long enough by the govern ­
ment's .

The fourth provision cha nges the pr esent Investi­
gat ional New Drug (I1'\D) system radi cally. It
proposes a two-step process whereby a n ap plica nt
wishi ng to invest igate a compound in man coul d do so
initially in a Drug Inn ovation Investi ga tion ; in this
phase the FDA would confine its in terest to pat ient
safet y, wou ld not a ttempt to rule on the scientific
validity of research protocols. This , says the FD A,
would be a great boon to th e sponsor, pe rmitt ing him
to explore efficacy in a lar ger number of com pounds
reasonably quickly and withou t undue bur den. It is
this provision that the FDA cites when ask ed how this
bill encourages the development of new dru gs. Such
encouragement , by the way, is one of the importan t
avowed purposes of th e bi ll, fea tured in its second
paragraph and in every pronouncement that HEW
made about th e bill at its introduction.

But the inn ovative phase does not seem to be much
differ ent from the presen t system , in which th e FDA 's
interest is also almost entirely the sa fety of subjects,
not the scientific valid ity of the proposed studies. It
does provide an opportunity to generate some efficac y
data, as opposed to the present policy, which unof­
ficiall y discourages such data , b ut I do not th ink th is
is an importa nt incentive.

So if th e proposed innovative phase is not much be t­
ter th an th e prese nt IND syst em what is it better
than? It is clearly bett er tha n the provisions for Dru g
De velopmen t Invest igat ions , the second phase pro­
vided for by the bill.

A group of us at the blackboa rd a mo nth or so ago
tried to tr ace the course of a new dru g through th is
second ph ase. It took us an hour, and it proved a dis­
couragin g course, sta rt ing with a 60-d ay wait for the
Secretary to decid e whether the investiga tions may
begin . That 60 days is to be spent by the FDA in
evaluati ng potential r isks to patients, of course, and
whether th ese r isks are outweighed by benefits , a dif­
ficult evaluation when benefits have not yet begun to
decl are them selves. Also, in those 60 days the
Secretary must decid e whether th e overa ll study plan
is ad equate to meet objec tives and whe the r the parts
of the study plan - the pr oposed investigations - are
adequate.

I can underst and the se latter provision s; th e FDA
ha s in th e pas t seen study plans so flawed that th ey
sim ply cou ld not be expected to me et objectives. So
they respond in th e way tha t professional regulat ors
mu st ; they reach for a regulation to assu re th e adc-

• •

declare themselves. Also, i~hos-e60 days-~--- ---

Sec ret ar y mu st decide whet her the overa ll study plan \Vell , th ose ar e the disince nt ives as the ind ustry sees
is ad equate to meet object ives a nd wh ether the parts them. T he q uest ion still is whether the y a rc reall y
of the study plan - the proposed investigations - are impo rtan t. The Administrat ion th inks we are over-
adequat e. concerned about them, th at we are overes timat ing

I can understand the se latter provisions ; the FDA them, a nd th at in fact we may not be abl e to perceive
ha s in the pas t seen study pla ns so flawed that th ey what is good for us .
simply could not be expected to meet objectives. So In one sense that op inion ma y be riE;ht; my industry
th ey respo nd in th e way that professional regula tors may not understa nd . h well as it should how inccn-
mu st ; they reach for a regul ation to assure the adc- tives a nd di sincentives work . The long, long pr ocess
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The morbid and mortal harm of strokes may be
reduced by public-h ealth p rograms addressed to the
underlying risk factors - particularly th e early di ag­
no sis and control o f hype rtens ion - as well as by
medica l managemen t of th e co nd it ion. The benefits of
such programs are all evia t ion of bo th the hum a n a nd
the economic cos ts of stroke. Althoug h a con siderat ion
of both co st categories is critical to effective p ubl ic­
health policy, onl y th e economi c consequences ca n be
measured . Of economic cost s, the more evident a nd
readily measured are the direct costs : ho sp ita l ex­
penses, fees for physician visits, nursing-home charges

fewer of th e hundred s of risk y, positi ve com mitments
need ed will be made as co m pa nies opt for th e surer
and safer . The result will he a sor t of cloning or the
w hole process as re sear ch programs, preclin ical wo rk,
and clin ical protocols hew close to the official , ap­
proved standard . And th e ch a nge will be insid iou s ­
scarcely noti ceable when it occ urs.

1 could be wrong. Things ma y work out. Bu t tha t is
not the modern \'\lay to decid e on big changes. Or­
dinaril y, in this age when th e com plexi ty of socioeco­
nomic processes is well recognized , th e b ur den is on
those who would change a process to prove th at they
will do no harm. In thi s case, the process is complex
and it does work, and th ose who are ne arest to it ,
those who do make it work , are warning th at it needs
to be nurtured and cherished and can be hurt by th e
proposed changes. Those who do not make it work sa y
it would not be hurt.

The question seems to be : Is the pharmaceutical in­
dustry standing up too close to its research process
to understand it, or is the FDA standing b ack too
far?

that brilli ~ s an idc<! to tlw fruition of ;111 acti ve
chemical compound , ;111<.1 then lakes (lie compound
through yea rs of stud y to produce a new d ru g, is a s
complex as a natura l ecosystem , You might as well
ask a forest to ex plai n how it re p len ishes its floor or a
stream ho w it p ur ifi es itself as to as k the drug­
development syste m how it works,

1'm not tal king about the science of it; th at 's all we ll
understood , I 'm ta lkinti about th e motiva tion behind
the com plex hist ory of ups and downs that every
research progr am goes through , No th ing is more
impenetrab le th an the motiv ation of our ac tions; yet
we must try to penetrate wha t moti vates the sea rc h for
nev/ drugs, or we will lose our way and perhaps never
find it again,

Every research program must have enthusiasts.
That fact is well kn own , And, almost as inevitably, it
must have detractors - scientists and managers in
the same firm who are not as enthusiastic, who'd like
to replace it with th eir program, their compound, The
competition is for fun ds, for computer time and for a
dozen other scarce resources.

Also, in the mod ern large firm , the decision to "take
research overseas, " as we used to say it , is different
now. Re search is now oversea s as much as it is here.
The United States is now the " overseas" to much of
the research on new d ru gs .

Another consider ation is that pharmaceu tica l com­
panies are the wo rld 's grea test cou nters and measur­
ers of things pr esent and to come. By every method
known to m an , they resea rch the potential market for
new drug thera py. T hey try , in other words, to mea­
sure future eco no mic inc entive to decide present fi­
nancial support ,

And they try to measu re disi ncentives. For the past 15
years the FDA new-drug-approval process has made
up a large part of th at effort . And if this bill is en act ed,
new worrisome qu esti ons will be asked at quarterl y
and annual reviews of research and development
programs and of compounds in the laboraturies of
some 20 or 30 pharmaceutical companies. These
questions will force a new compou nd to declare itself
much too early, not just to the FD:\, but to the
managers of the mon ey to be invested in it. It's as
though th e entire FD.\ a pp roval process were moved
up several years a na pr eviewed in eac h co m pa ny by a
whole new genera tion of na il-biting indust ry peo ple
guessing how many conferences, hearings, 60-day
waits, forma l rejecti ons a nd unexplained dclavs lie
ahead of a new compound. Evervbody plays "What
will FDA say?" and d isco urag ement dominoes down
through the or ga niz.u ion.

It doesn 't matt er that indu strv mav be misreading
the FD:\, or that it ma y be foolish to try to play
"\\'hat will FD.\ S;I\' ;' " Experience tells the com­
panies that the FI):\ will more frequently than now
say, "no," 0 1' " not now ," or "dOI110re work ,"

So I predict that. with 20 or J() companies trying
constantly to measure !'t'se;lrch incentives and dis­
incentives in quarterly bud~et reviews, [ewer and
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through the organiz.uion .
It doesn 't matter that ind us trv mav be misreading

the FD:\, or that it m;ty be foolish to try to play
"\\'hat will FD .\ S;I\' J " Experience tells the com­
panies th at the FD:\ will mort' frcqucnt lv than now
say, "no," or "not nnw ," or "do 1110re work ."

So I predict th :u , with 20 or J() companies trying
constantl y to measu re n -se.uvh incentives and di s­
incentives in quarterly bud~ct reviews, fewer and
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measured. Of eco no mic cos ts, the more evident and
re adily measured are the di re ct costs: hospital ex­
penses, fees for physician visit s, nursing-home cha rges

Further informatio n m ay be o btained from D r. Thompson a t the C en te r
for the An al ysis <If l le .rlth Pr a .::,,·cs, H a rva rd Scho o l of Pub lic H ~ ;!I l h. 677
Hunt ington Ave., Boston , MA 0: 115 (( ~ 17 1 73: · 1060).

SUr p,HICd in part by the l nsu ru nce In st itu te fo r lIi ~h\\' ay Sa fet y a nd by
f,r a nts Iro rn the Ku her\ " " HHJ Jl..~~iIls lJn a nd Co m mo nwea lt h Iou nd au on s to
the Center for the An al ysis of Hc ult h Pr actices .
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SOUNDING BOARD

HOW THE PROPOSED DRUG REGULATION
REFORM ACT WILL DISCOURAGE THE

SEARCH FOR NEW DRUGS

add irur a nd integrat ing former a nd present morpho­
louie kno w lcduc wi th much of th e la rge body of phys­
iologic a nd biochemical da ta th at have only recent ly
been collected . It will stand for a lon g tim e as the
source book on the beta cel l.

J. Ro tter 11, Rimoin DL: Heterogeneity in diab etes mellitus - update.
1978: eviden ce for furt her genetic heterogeneity within j uvenile-onset
insulin-dependent diabetes mellitus. Diabetes 27:599-605. 1978

2. Coleman D L: O bese and diabetes: two mu tant genes ca using diabetes­
obesity syndromes in mice. Diabetologia 14:14 1-148. 1978

3. The Diabe tic Pancreas. Ed ited by BW Volk, KF Wellm ann. New Yor k,
Plenum Press, 1977

4. West ermark P, Wilander E: The islet volume in maturity onset diabe tes
mellitus. Act a Endocrinol (Suppl jeKbh ) 209:60 , 1977

5. G oldstein S, Moerm an EJ , Soeldner 1S, et a l: Chronologie and physio­
logic age affe ct replicative life-span o f fibroblasts fro m diabetic,
prediabetic, and nonnal donors. Science 199:781-782, 1978

6. Siperstein MD, Unger RH, Madison LL : Studies of mus cle capillary
basement membranes in normal subjects , diabetic. and prediabeti c
patients. 1 Clin Invest 41:1973-1999. 1968

THERE is much about the Drug Regulation Reform
Act of 1978 that can be improved , but I will confine
my comments to the disincentives that it would creat e
for the research and de velopment 'of new drugs in this
country. I don't think anybody questions that there
are such disincentives in the provisions of the bi ll. But
are they important? Do th ey outweigh the advantages
the bill provides the public?

The pharmaceutical industry thinks the disincen­
tives are important. These disincentives have their
ori gin in four provisions of th e bill. The first is reveal­
ing all th e safety and efficacy data created by a drug's
sponsor and submitted to th e FDA. This provision
means revealing scores of research protocols and case
report forms , which are the very framework of dis­
covery of safety and efficacy of a new drug, the result
of months or years of painstaking, creative work on
the part of many people. They will , ob viously, be pro­
tocols approved by the FDA, so they represent an of­
ficial roadmap to success for a competitive compound
- a roadmap obtainable for the price of X eroxing.·I
think this policy will give innovative companies a n in­
centive to do as much work as po ssible overs eas to get
a good head start. .

Secondly, the bill provides for a lon ger, more for­
mal, complex process of approval than the present law
does, 360 days instead of 180, in addition to a 3D-day
period up front in which the Secretary decides
whether or not he will even accept an applica tion. The
industry worries about this lengthening and form aliz-

GEORGE F. CAHILL,jR., M.D.
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contemporary fash ion the morph ologic an d biochem ­
ical da ta collected over the last lew year s. T i le chap­
ters trace the comparative developm ent of insulin-like
proteins in invertebrat es, th e first beta cel ls in lower
vertebrates and the complicated gas troentero pancrc­
at ic interplay in the higher vertebrates, especially in
mammals. Somatostatin and pancreatic polypeptide,
which both appear in the islet s of Langerhan s in the
D cells and perh aps in other special cells not yet
labeled, are discussed . The con fusing and at times dis­
appointing pat hologic findi ngs in the huma n diabet ic
pancreas, probably ma in ly of adult maturity onset ,
are reviewed and correlated with the newer immuno­
logic and viral da ta that have recently been collected
and bear directly on the pathogen esis of the j uvenile­
onset type of dia bete s.

It is interesting to compare the previous volume by
Lazarus and Yolk in 1962 to the present volume, es­
pecially the components dealing with physiology. The
beta cell has emerged from being a difficult-to­
examine isolated site of th e insulin deficiency in
diabetes to pro bably the best characterized of an ycell
in the body (the red cell and white cell are probable
exceptions, but how easy they are to obtain for
study!), but still the precise cause of both common
forms of diabetes remains to be clarified.

More and more, juvenile-onset diabetes appears to
be a result of a spectrum of autoimmunity, ranging
from pure autoimmunity in the kindreds with multi­
ple autoimmune endocrine deficiencies to th at with
little autoimmunity and related to possible direct viral
destruction of beta cells. Most cases probabl y lie in
between, with vira l damage as a possible initiator of
the autoimmune event. In maturity-onset diabetes,
progress has been even slower. As discussed by Volk
and Wellmann, a decrease in islet mass is present in
almost all diabetic patients, as well as an increased in­
cidence of degenerative findings in and about the beta
cells, especially in older patients and those with long
standing diabetes; Westermark and Wilander' have
recently corroborated this observation. With the
finding, originally by Golds tein ,' of Hamilton, On­
tario, and subsequently by G. !\L Martin et aI., of the
University of Cal ifornia , and Rowe et aI. , in Seattle,
that fibroblasts and other cells from diabetic pat ients
do less well in tissue culture, a ubiquitous cellular le­
sion is suspect : perhaps the degeneration of the beta
cell is characteristic of the total a nimal. With a ll the
other evidence for premature aging in diabet ic
kindreds, such as atherosclerosis, osteoporosis, senile
cataract and perhaps even the increased vascular
basement-membrane thickening noted by Siperstein
and his colleagues" in offspring of two parents with
maturity-onset diabetes. the cellular defect in the
diabetic pancreas might simply be an early aging and
death of the beta cells as well. Perhaps all persons at
age 150 or over might have diab etes , as well as having
gray hair, or, for that matter, no hair!

The DiabeticPancreas is a unique volume, selectively
and succinctly reviewing the literature of the past and
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basement-membrane thickening noted by Siperstein
and his colleagues" in offspring of two parents with
maturity-onset diabetes. th e cell ular defect in the
diabetic pancreas might simply be an early aging and
death of the beta cells as well. Perhaps all persons at
age 150 or over might have diabetes, as well as having
gray hair, or, for that matter, no hair!

The DiabeticPancreas is a unique volume, selectively
and succinctly reviewing the literature of the past and
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think this policy will give innovative companies a n in-
centive to do as much work as possible overse as to get
a good head start. .

Secondly, the bill provides for a longer, more for­
mal, complex process of approval than the present law
does, 360 days instead of 180, in a dd ition to a 3D-day
pe riod up front in which the Secretary decides
whether or not he will even accept an application . The
industry worries about thi s lengthening and form ali z-
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Well , those are the d isincentives as the industry sees
them. The qu estion still is whether th ey are really
im port ant. The Administra tion thi nks we are over­
concerned about them, th at we ar e overestimating
th em , and th at in fac t we may not be able to perceive
what is good for us.

In one sen se that op inio n may be r ight ; my indust ry
may not unde rstand as well as it sho uld how ince n­
tives and disincent ives work. The long, long process

qu acy of study plans, and then the y require that any
devia tion in protocol be approved . T hese provision s
are more rigid . mo re forma l and more time-con su m­
ing than th e presen t system, in whi ch the FDA fre­
quently provides hel pful advice on study plans; th ey
will interfere with the way in wh ich th is business of
discovery really works. New insights come un ex­
pectedly, an d they requ ire qui ck turns.

In th e prese nt sys tem, if the FDA reviewer delays
an IND app lica tion becaus e he is concerne d, let us
say , abo ut the electrocardiogram of dog No. 3, the
sponsor can bri ng his dog expert, t he FDA brings its
experts, and . given a satisfacto ry outcome, the FD A
can, as likely as not, conclu de on the spot that th e
study ca n begi n. That will not happen under the new
law; a letter of approval will be needed , and ex­
perien ce tells us to expect many weeks of delay.

T he FDA knows th at the present system can work
inform ally, but not in every FDA division , so the new
law tri es to cre ate a sta nda rdized system. T he trouble
is tha t the proposed system standardizes thi ngs in the
wrong directi on , and it mandates by law wh at now
sometimes works pretty well without it . And it
deprives the agency of simple solut ions . O ften , now,
technical points of di fference about protocols , and
just plain misunderstandings, can be settled by a tel­
ephone call.

Industry wonders, too, why a bill tha t so tightens
the investi gati ve phase in every respect , with prior ap­
proval of all protocols and even of changes in the
protocols, must then insist on a 390-d ay perio d to con­
side r the application. If nothi ng were being changed
about regul ati ng the investigation al phase, I cou ld un­
derstand doubling the approval pha se, to reflect better
the pace at which approval takes place now. Or the
other way around, if the lSO-day ap proval ph ase in
th e present law remained the same in the new law, I
could see why we should hav e provisions for stretch ing
out the investigative pha se. But why make both
changes?

The bill has other examples of overkill , provisions
written for the past, when indeed th ere was no pu bl ic
participat ion, no post rnar ket ing surveillan ce and no
real give-and-tak e on study plans and protocols. Now
all th ese procedures are deve lopi ng well as a result of
the hundred s of pol icy decision s, regul ations and
improvemen ts to working rela tions that have filled the
years from 1962 to 1978, especially the past few yea rs.,

I
I
~

I
•I
j

r,

ing, and when an industry worries, there is less incen­
tive to invest in it mo re doubtful fut ure.

Thirdly, the bi ll provides that if a secon d com er
wish es to mar ket a drug, he may rely on the data of
th e original applican t to do so, provided he wai ts five
years. In its earl y drafts, the bill conta ined no wa iting
period ; the five-yea r provi sion wa s ad de d in recogn i­
tion of a source of disincent ive. So the five yea rs is an
arbitrary measure of disincentive, too short by in­
dustry sta nd ards, but long eno ugh by the govern­
ment's.

The fourth provi sion changes the present In vesti­
gational New Drug (I1\'D) system radically. It
proposes a two-step process wh ere by a n applicant
wishi ng to investigate a compound in man could do so
initiall y in a Drug Innovat ion Investi ga tion ; in this
phase th e FD A would confi ne its int ere st to patie nt
safety, would not a tt empt to rule on the scientific
validity of research protoco ls. This, says the FDA,
would be a great boon to the sponsor , perm itti ng him
to explore efficacy in a larger number of compounds
reasonably qui ckly and with out undue burden . It is
this provision that the FDA ci tes when as ked ho w this
bill encourages the developm ent of new drugs. Su ch
encouragem ent , by the way, is one of the important
avowed purposes of the bill, featured in its second
paragraph and in every pronouncement th at HEW
made about the bill at its introduction.

But the innovative phase does not seem to be much
different from the present sys tem, in which the FDA 's
interest is a lso almost ent irely the sa fety of subjects,
not the scientific valid ity of the pro posed studies. It
does provide an opport unity to genera te some efficacy
data, as opposed to the present polic y, wh ich unof­
ficially discourages such dat a , but I do not think this
is an important incentive.

So if the proposed inn ovative phase is not much bet­
ter than th e present IND system what is it better
than? It is clearly bette r than the provisions for Drug
De velopment Invest igat ions , the second phase pro­
vided for by the bill.

A group of us a t the blackboard a month or so ago
tried to trace th e course of a n ew drug through this
second ph ase. It took us an hour, and it proved a dis­
couragin g course, starti ng with a 60-day wa it for the
Secretary to decide wheth er the invest iga tio ns may
begin . That 60 day s is to be spe nt by the FD A in
evaluating potential risks to patients , of course, and
whether th ese risks are outweighed by benefits, a dif­
ficult evalu at ion when benefits have not yet begun to
declare th em selves. Also, in those 60 days the
Secre tary must decide whet her the overall study plan
is adequate to meet obje ctives and whe th er th e parts
of the study plan - the proposed investiga tions - are
adequate.

I can un derst and the se latter provision s; th e FDA
has in th e pa st seen study pla ns so flawed th at the y
simply could not be expected to meet ob jec tives. So
they resp ond in th e way that profession al regulators
must; they reach for a regulation to assure t hc ade-
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declare themselves. Also, in those- UU-aays--r fit: - - - - - - ·· ....--- -.. - - -
Secretary mu st dec ide whe ther th e overall study pla n W ell, those are the d isincentives as the ind ustry sees
is adequate to meet objec tives a nd whet her th e paw: them. The question st ill is whe the r they are really
of the study plan - the pro posed investigations - are import ant. The Ad ministra tion thi nks we are over-
adequate. concerned about them, th at we are overestimatin g

J can understand the se latter provi sion s; the FDA th em , a nd th at in fact we may not be ab le to perceive
has in the pa st seen study pla ns so flawed th at th ey wha t is goo d for us.
simply co uld not be exp ected to meet objec tives. So In on c sense that op inion may be right ; my indust ry
they resp ond in the way that p rofessional regulators may not unde rs tand as well as it shou ld how incen-
must; th ey reach for a regulation to assure the ade- rives and disincent ives work. The long, long process
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