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Grophite fiber ond TFE polymer were com-
bined to produce o porous low mod.ulus composite
intended for  medicol  implont  use.-  The speci f ic
methodology for preporotion of this novel ,composite
structure hos been publ ished elsewhere. t I I The
microstructure of  th is  composi te is  i l lust roted in
Figure I ot 300X mognificotion. The structure is on

isotropic motrix of polyte trof I uoroethy lene polymer
upon which is superimposed grophite fibers in the
ronge of 50 to 100 micro in length. The composite
is opproximotely 80o/o void, with overoge pore dio-

meter of obout 300 micro. The open pore structure
olso exhib i ts  dendr i t ic  in terpore connect ions of
between 100-200 micro.  The bulk physicol  oPPeor-
once of the moteriol is thot of o stiff sponge of
Young's modulus--4O Kg/cn2 ond on ultimote ten-
s i le  s t rength--10 Kdcn2.

The creotion of the composite wos premised
on 3 requi rements:  ( l )  ingredienf  b iocompot ib i l i ty ;
(2)  b io- funcf ionol i ty  through. the select ion of  o
modulus close to thot of soft t issue ond spongey
bone; ond (3) moximum porosity ond interpore con-
nect ions consistent  wi th oppropr iote bulk  mechoni-
col  propert ies.  In i t io l  s tudies evoluoted b iocompo-
tibii iry,t2l t issue ingrowth kinetics ond performonce
of  the moter io l  os o bulk  implont  or  os o coot ing
on metoll ic endoprostheses whereby stobil izotio¡ of ¡
the prostheses wos provided by tissue ingrowfh .13'4'5)

Very ropid fibrous tissue ingrowth into the
moteriol wos observed ot rotes of ó00 micro per week
for loose immoture col logen ond 80 micro per week
for dense moture collogen. These rotes ore opproxi-
motely 5 times those observed with open pore poly-
tetrofluorothylene exhibit ing fhe some porosity ond
oore orchitecture os fhe composite. This difference
is now oltributed to the surfoce energy chorocter of
the grophite fiber ingredient ond specific surfoce
oreo of the composite which results from the inclu-
sion of thot ingredient.

lmplont  s tobi l izot ion is  d i rect ly  re loted to
the surfoce oreo ond geometry of on implont ond
the in ter foc io l  reoct ion of  the implont  wi thodiocent

t issue. More oreo disposed perpendiculor to stress

direct ion would decreose the unit loods support ing

t issue must  sus to in  ond thereby  enhonce s tob i l i t y .  The

microporosity of the Proplost composite develops very

lorge surfoce interoction oreos. Although porosity

o f  b io log ico l l y  iner t  moter io ls  i s  genero l l y  known to

engender t issue ingrowth, lzl  long-term f ixot ion

between the implont ond t issue hos been seen to

depend on oppropriote selection of modulus for the

porous implont; newly forming f ibrous t issue. within (
ihe porosity of the Proplost is not irreversibly troumo- \

t ized by micro-motion thot necessori ly must toke rI  al
p loce  be tween on  imp lon t  ond the  imp lon to t ion  5 i ¡s . Io r l l

Proplost composite exhibits o low modulus in order to

provide on interfoce of groduol conversion from the struc-

iure ond property of the opposed t issue to thot of the bulk

moter io l  o f  on  imp lon t .  Under  such cond i t ions '  s t ress

vectors con be supported by the omnidirect ionol inter-

lock ing  o f  t i ssue w i th  imp lon t .  Moreover ,  s t ress  wou ld

tend to  be  un i fo rmly  d ispersed to  low un i t  vo lues .  In

odd i t ion  to  imp lon t  f i xo t ion ,  o  v iob le  ingrowth  in te r -

lock ing  beh¡ reen imp lon t  ond od iocent  t i ssue moy o lso

serve to prevent extrusion of percutoneous ond per-

mucoso l  imp lon ts  secondory  to  ep i the l io l  encopsu lo t ion .

Histologicol preporotions of composite implonts

ploced in dogs, robbits, ond primotes, sho, 'red thot

t issue morphology ond.lgte of orgonizotion depend upon

the  imp lon to t ion  s i te . tó l  Spe" i tens  recovered f rom

long bone, femorol heod prostheses cootings, ond

o lveo lo r  r idge  ougmento t ion ,  show rop id  co l logenous

ingrowth with some bone formotion usuolly l imited to

the  ín te r foce  w i th  bone.  Mu l t inuc leo ted  g ion t  ce l l s

or  o ther  remorkob le  ce l l  popu lo t ions  ore  obsent .

lmolonts from mobile soft t issue locotions show less

ropid col logenizotion ossocioted with tronsient Pres-
ence o f  g ion t  ce l l s .  The lo t te r  oPPeor  to  hove no
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cleterious effect other thon to reduce the rote of
::, 

'ogrenotion.

Both porous ond non-porous forms of the com-
:rsite were compored with USP plostic Negotive Ston_
rr¡d rnoteriol in long bone of Beogle dogs for 2 yeors.
'"-- r indings of toxicologicol signif iconce were evi-
:crr in the generol observotions, optholmology , 6ody
. : 'gh t ,  hemoto logy ,  ond c l in ico l  chemis t ry  do to ,  o r
- . le necropsy ond histopothologicol exominofions.
rolcrt prototype studies hove been reported in 20

:-cl icot ions involving both soft t issue ond bone in
-€ rot, cot, robbit,  dog, monkey, ond boboon.

The composite wos f irst used in humons in'70 .  
Pre-commerc io l  c l in ico l  s iud ies  were  cor r ied

r t f i rough lT74 in more thon 190 potients with suc-
:5s rotes in excess of W" for oppl icot ions involv-
-g cmtaur ond barey reconstruction of the chin,

'*,  zygomo, molor, orbit ,  ond mostoid defect.
- '6e coses of foi lure were ossocioted with the leorn-

r3 curve of operotive technique ond the usuol hospi-
=r rotes of operotive sepsis. Alveolor r idge ougmen-
c.im with Proplost hos been notobly less successful
*-7Vk) with eorly ond lote losses from sepsis. The

:rredure involves exiensive infro-orol monipulot ion
- roximity to mucosol t issue. Lote losses from

-,cocol perforot ion con be minimized by good potient
:: .¡oerotion in orol hygiene ond routine denture od-
--" 'nent. Optimol surgicol instruct ions hove been

::reloped to reduce losses. Notwithstonding the
:€:Jrrence of losses, olternotive procedures such os
: :re groft ing ore less successful ond sotisfying to
: : ;  po t ien t  ond surgeon.

C l in ico l  pub l i co t ions  document  e f f i cocy  o f
*e  canpos i te  in  Tenon 's  copsu le  o f  the  eye ,  midd le
=: ' ,  fociol contour reconstruction, mostoid obl i tero-
-  r ,  o lveo lo r  r idge ,  TMJ pros thes is  s tob i l i zo t ion ,
-: 'Js excovo_tum repoir,  ond treotment of otrophic
-  - i t i s . tv - l JJ  Prospec l i ve  s tud ies  hove been under -
, : r  fo Í  over  3  yeors  in  the  c l in ico l  use  o f  the  comoo-
. ' :  for stobi l izot ion of orthopedic ioint prostheses,
"-ee l igoment prostheses, ond hond tendon orosthe-
. .e : .  Cur ren t  reseorch  s tud ies  in  on imo ls  invo lve  the
- :e  c f  the  compos i te  fo r  revers ib le  s te r i l i zo t ion ,  per i -
:  r 'o l  pocket  ob l i te ro t ion ,  hern io t ion  de fec t  repo i r ,
:- :  orostheses for the blodder, trocheo, mondible,
¡-:  endosseous denture support.
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Figure I

Proplost 
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hplont Moreriol, SEM 300X
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