
D r a f t  of Responses t o  Queries Pu t  by Charles 

B, Brown, S p e c i a l  A s s i s t a n t  f o r  Pa ten t  Po l i cy ,  

Department of Heal th ,  Educat ion,  and Welfare ,  

t o  D r .  Adrian Kantrowitz i n  l e t te r  of J u n e  30, 

1967 

Ques t ion  1: Who cons t ruc ted  t h e  f i r s t  pro to type  of t h e  v e n t r i c l e  des- 

c r ibed  i n  t h e  AVCO a p p l i c a t i o n  and t h e  1963 a r t i c l e ?  

When was i t  cons t ruc ted?  

The " S i l a s t i c  bulb* wi th  woven Teflon c u f f s "  descr ibed  

under Design of the  P r o s t h e s i s  i n  the  1963 a r t i c l e  from t h i s  labora-  

t o r y  and used i n  experiments  on 28 mongrel dogs was designed and 

f a b r i c a t e d  i n  t h e  Maimonides l abora to ry  by D r .  Nose i n  June  of 1962, 

(exac t  d a t e  t o  be determined) .  Seve ra l  of these  "inner b ladders"  a r e  

preserved i n  t h e  l abora to ry  and a r e  a v a i l a b l e ,  a s  i s  an unpubl ished 

photograph of one of t hese  b ladders .  Experimental  r eco rds  of u s e  of 

t hese  S i l a s t i c  bulbs  with decreas ing  diameters  and open ends (which 

a r e  r e f e r r e d  t o  a s  l l N e i m e t h f T  i n  D r .  N o s e ' s  r e p o r t s )  a r e  a l s o  a v a i l a b l e .  

Findings and exper iences  with t h e s e  S i l a s t i c  bu lbs  were 

communicated t o  Avco i n  f r equen t  v i s i t s ,  conve r sa t ions ,  and c o r r e s -  

pondence, and t h e  sugges t ions  and recommendations were incorpora ted  i n  

the"Lucite-encased S i l a s t i c  bu1b"referred t o  under M a t e r i a l s  and 

Methods, which was cons t ruc t ed  by Avco. This  was t h e  f i r s t  p ro to type  

of the v e n t r i c l e  descr ibed  i n  t h e  Avco a p p l i c a t i o n .  O u r  experimental  

records  i n d i c a t e  t h a t  t h e  implantable  2- layer  Avco p r o s t h e s i s  was 

f i r s t  used i n  an experiment on a dog a t  Maimonides Hosp i t a l  on 

August 15,  1962. It should a l s o  be noted t h a t  Dow Corning, Midland, 
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Michigan, provided  a number o f  2- layer  boos t e r  h e a r t s ,  t h e  f i r s t  

of which was used  i n  a n  animal experiment on J u l y  27, 1962 

( t o  be confirmed).  

Question 2:  Who c o n s t r u c t e d  t h e  specific v e n t r i c l e  shown i n  

t h e  photograph i n  Fig.  4 of your 1963 a r t i c l e ?  

The a u x i l i a r y  v e n t r i c l e  shown i n  Fig. 4 of t h e  

1963 a r t i c l e  w a s  c o n s t r u c t e d  by t h e  Avco Company, i n c o r p o r a t i n g  

s p e c i f i c a t i o n s  provided  by D r s .  Nose and Kantrowitz ,  as out -  

l i n e d  i n  t h e  answers t o  Quest ions 5 and  6. The u n i t  shown i n  

F igure  4 w a s  used,  a s  n e a r l y  a s  we  can e s t a b l i s h ,  i n  an experi- 

ment performed on W e  do n o t  know t h e  d a t e  of i t s  

f a b r i c a t i o n ,  

Quest5on 3: Do you cons ider  t h a t  e i t h e r  you o r  your s t a f f  suggested 

or  made sugges t ions  t h a t  led t o  t h e  e l l i p s o i d a l  shape 

o f  t h e  v e n t r i c l e  or t h e  d e c r e a s i n g  t h r o a t  diameter 

f e a t u r e ?  

I cons ider  t h a t  t h e  c o n t r i b u t i o n s  and sugges t ions  of 

my s t a f f  a n d  I w e r e  i n t e g r a l  i n  t h e  e v o l u t i o n  of t h e  two-layered 

e l l i p s o i d a l  boos t e r  h e a r t .  S p e c i f i c a t i o n s  and sugges t ions  f o r  

t h e  des ign  of t h i s  u n i t  w e r e  given t o  t h e  Avco Company by t h e  

Maimonides group,  and throughout t he  development of  t h e  u n i t  

p o r t r a y e d  i n  F i g e  4 of  our  1963 a r t i c l e  t h e r e  was c o n s t a n t  dis-  

cuss ion  of t h e  u n i t  and  exchange o f  informat ion  and sugges t ions  

between the  two groups. 
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QwStion 4: D i d  your l a b o r a t o r y  p r e p a r e  t h e  drawings shown 

i n  F igu res  1, 2 ,  and 3 of your 1963 a r t i c l e ?  

If so ,  w e r e  cop ie s  g iven  t o  Avco? P lease  g ive  d e t a i l s ,  

i n c l u d i n g  dates. 
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Figures  1, 2 and 3 of t h e  1963 a r t i c l e  were prepared under 

the  d i r e c t i o n  of t h e  S u r g i c a l  Research Laboratory personnel  a t  Mai- 

monides from drawings provided by AVCO, which, i n  t u r n ,  were based on 

e a r l i e r  sugges t ions  by D r .  Nose. According t o  D r .  Nose's r e c o l l e c t i o n ,  

copies  were s e n t  t o  Avco. However, copies  of correspondence a r e  no t  

a v a i l a b l e  . 
Quest ion  5: D i d  you or  your s t a f f  f u r n i s h  Avco any engineer ing  

s p e c i f i c a t i o n s  r e l a t i n g  t o  t h e  design of t h e  e l l i p s o i d a l  

shape v e n t r i c l e ?  

The fo l lowing  a r e  among t h e  s p e c i f i c a t i o n s  and sugges t ions  

r e l a t i n g  t o  t h e  des ign  of t h e  e l l i p s o i d a l - s h a p e  v e n t r i c l e  t h a t  were f u r -  

n i shed  t o  Avco by personnel  of t h e  Maimonides S u r g i c a l  Research D e -  

par tment :  

1. The u s e  of s y n t h e t i c  a r t e r i a l  g r a f t s  

2 ,  The u s e  of S i l a s t i c  382 and l a t e r ,  S i l a s t i c  372 

3. The e l l i p s o i d a l  shape 

4, The use of a s tee l  r i n g  t o  enclose t h e  ends of t h e  

ou te r  ca s ing  (provided o r i g i n a l l y  t o  Maimonides 

personnel  by D r ,  Hufnagel)  

5. The des ign  of t h e  connect ion between t h e  Dacron g r a f t  

and the  inne r  chamber 

6. The pumping volumes of the  p r o s t h e s i s  

7, The need f o r  a r i g i d  e x t e r n a l  casing 

Examination of our r eco rds  and ques t ion ing  of former s t a f f  

members of t h e  S u r g i c a l  Research Department may d i s c l o s e  s t i l l  o the r  

s p e c i f i c a t i o n s  or sugges t ions  given by u s  t o  Avco. 
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Quest ion 6:  P l e a s e  a d v i s e  u s  of any o t h e r  f a c t u a l  d e t a i l s  and f u r n i s h  

c o p i e s  of o t h e r  documentation which you fee l  may be of 

va lue  i n  e s t a b l i s h i n g  your c l a i m  of i n v e n t o r s h i p  t o  t h e  

i n v e n t i o n  claimed i n  t h e  Avco p a t e n t  a p p l i c a t i o n .  

W e  b e l i e v e  t h a t  t h e  fo l lowing  chronology of e v e n t s  l ead ing  

t o  t h e  development of t h e  "Lucite-encased S i l a s t i c  bulb" described i n  

our  1963 a r t i c l e ,  determined as  e x a c t l y  a s  w e  can, i s  t y p i c a l  of t h e  

informat ion  t h a t  can be  derived from our  r eco rds .  

A p r i l  18, 1962: D r o  Nose j o i n e d  t h e  s t a f f  of t h e  S u r g i c a l  

Research Department o f  Maimonides, 

May 4-5, 1962: D r ,  Nose, D r ,  Adrian Kantrowitz ,  D r .  Mar t in  

Schamaun, D r .  Nonoyama, and  D r .  S a l t i e l  went t o  Boston t o  d i s c u s s  a 

j o i n t  e f f o r t  t o  develop an  a u x i l i a r y  v e n t r i c l e  wi th  Avco r e p r e s e n t a t i v e s .  

D r ,  Nose d i s c u s s e d  mater ia ls  problems. D r .  Kantrowitz  d i s c u s s e d  t h e  

c a r d i a c  and d i a s t o l i c  augmentation physiology,  D r .  Nonoyama d i scussed  

t h e  t iming c i r c u i t o  

May 9,  1962: D r .  Nose went t o  Boston t o  g i v e  Avco r ep re -  

s e n t a t i v e s  f u r t h e r  e q l a n a t i o n  of t h e  boos te r  h e a r t ;  he w a s  j o i n e d  a 

day l a t e r  by D r ,  Adrian Kantrowitz,  D r s ,  Nose and Kantrowitz specified 

the  material t o  be used i n  c o n s t r u c t i n g  t h e  boos te r  h e a r t  ( S i l a s t i c  

382 f o r  t h e  i n n e r  bu lb ,  s y n t h e t i c  a r t e r i a l  g r a f t  f o r  t h e  l i m b s  of t h e  

u n i t ) ,  and t h e  manner i n  which t h e  i n n e r  chamber and the  g r a f t  w e r e  t o  

be connected. D r s .  N o s e  and Kantrowitz  brought t h e  s y n t h e t i c  

a r t e r i a l  g r a f t  t o  AVCO, and Dow-Corning S i l a s t i c  m a t e r i a l s  w e r e  

p rocured  by t h e  S u r g i c a l  Research Laboratory of Maimonides Hosp i t a l  

and f u r n i s h e d  t o  Avco, 
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May 1962, exact dates t o  be determined: D r .  Nose made 

p ro to type  boos te r  h e a r t s  ( c o n s i s t i n g  of  t he  i n t e r n a l  bladder  on ly )  

and tested them exper imenta l ly .  D r .  Nose determined from t h e s e  s t u d i e s  

t h a t  a n  e l l i p s o i d a l  contour  o f  t h e  boos te r  h e a r t  was d e s i r a b l e ,  and he 

p r e s e n t e d  t h i s  recommendation t o  Avco pe r sonne l ,  a s  w e l l  a s  v a r i o u s  

sugges t ions  r ega rd ing  m a t e r i a l s ,  d e t a i l s  of  c o n s t r u c t i o n ,  implanta-  

t i o n  technique ,  and the  l i k e .  I n  o t h e r  s t u d i e s ,  D r .  Nose t e s t e d  

v a r i o u s  l o c a t i o n s  of  t h e  boos te r  h e a r t  and determined t h a t  implanta-  

t i o n  i n  t h e  a o r t i c  a r c h  bypass p o s i t i o n  y i e l d e d  the  most d e s i r a b l e  

hemodynamic r e s u l t s ,  

May 25,  1962: A t  a meeting i n  Boston, M r ,  Fred Russe l l  of 

Avco showed an  a p p a r a t u s  which had been cons t ruc t ed  i n  an  e f f o r t  t o  

embody t h e  fo rego ing  sugges t ions  of D r s ,  Nose and Kantrowitz i n  a 

s imula t ion  system, 

June  14, 1962: M r o  Fred R u s s e l l  c a m e  t o  Maimonides 

Hosp i t a l  w i th  a b ladder  fabricated by Avco t o  observe an  animal  

experiment,  This  u n i t  f a i l e d .  

June  19 ,  1962: D r ,  N o s e  performed a n  animal experiment ,  

probably t h e  f i r s t  wi th  a u n i t  f a b r i c a t e d  i n  t h e  Maimonides S u r g i c a l  

Research Department, D r .  Nose's  n o t e s  p e r t a i n i n g  t o  t h i s  experiment 

i n c l u d e  detai led i n s t r u c t i o n s  f o r  t h e  f a b r i c a t i o n  of t h e  i n n e r  

b ladder  and  a method f o r  connec t ing  t h e  Nylon or  Dacron g r a f t  t o  t he  

S i l a s t i c  bladder i n v o l v i n g  t h e  f r a y i n g  of t h e  ends of t h e  g r a f t ,  

The e l l i p s o i d a l  shape of t h e  u n i t  i s  po r t r ayed  i n  D r ,  N 0 s e l . s  drawings, 


