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The purposs of this study was to investipate the
use of thess new plastie meteriais in experi fwmenbal frastw
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bey psgans tlizoue veaoticn to

ef long bones in lovpge enimals,
the seberial, gnd %o lnvestipate 1te effect on sallug Turose

tion in heeline frogtwe e io vebe with speclial rvelevence 0

i¥s pobentialities as & frovework fop Ingrowth of solt Lissu

and bone. The nelerial inveabtigated was ‘elyuretheng foan

{oabamer), Pivet desoribed in the mediosl 1itersture by

{6} and manufactured by the Yillis

Be Merpell Corpuny, Clucimmati, Shlo, U




materiais
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dilseoynate 1s mized with a polyester prepared from a
diserboxylic asld end trihydrozy slechol and conseining free
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Biatolosicelly the tlssue reastion %o Ustaner

s and egpepispntal enlsnls has boen reported as

imal and lisited lsppely o 2 nmederate Dlbrous Llismg

snd wmalti-nueleated giant wsll fo
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¢ by injesting the

betwesn the bow ends. Feo fupther arilcles bhave appesresd ln

the literature following this one isolated paper.
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published a your iaber. (91} Golevin Ll & %@} in the
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eiinlesl results with “"Osteeplant” o resorcinel epesy vesin
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vendarino and Salvabove (63,04,05,66 & 67) bave

eayried out exbensive »

perimentel and alinisel lnvestigations

with pelywrsthane foes {Ostomer’. They elefm thet Oat

is & chemisally and physiclogically inert substance which

ko
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of Ost

amor will provide & freseworn fop the endeshondral
proiiferetion of vew bome. Thers are no veports inthe

iiterature ab this date of texislty to Ustamer or 1ts

nbal anlzgls o N

precussora in tissue eultwres, experime

fedler (77 & 78) and Drowpp (34) have also reporded

on thelr olinfcal experiensce with Cstemer. Thelr high

inpldence of fellures end somplicetlons is

appaliing

pther sonelugive evidence tint $his new material should

wntel investi-

sontinue Yo remaln withio The realn of saperi
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of niddls ear csalenlsr delents in 25 gedavers and 2 pebients.
it wes used sucecessfully in vestoring the continulty of the

ssgiouler chailne in the case of the 2 living petients &
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subsbantiel improvement in hearing ctourreds

HeRs Crospzoli (29) has my@mﬁﬁ pooy resulbs with

is Pirst sbbenpts at experimental bonding of fractures with

sommereisl adbpsives.

The abllity of Ostamer to act a8 & framework for
ingrosth of soft tissue and parbicularly new bome 1is at the
mement o controversisl and experimentally unproven point,
similer investigations heve been carried ocut on polyvinyl-
formal (Ivalon) sponge, In 15419 OGpindlay and Clagett (L9}

poporbed fibrous tlssuve inflliepabion inbo Ivalon sponge when

used as plombage in dogs Tolleowing pneumonectomy. In 19651
grindlay and Waugh {(50) reporied thet Ivalon sponge would

act as a framework for fibrous $issue ingrarth., These
findings were Pollowed in 1955 by Struthers et al {86,587 & 883
stating that Ivalon was well tolerated by skeletal tissues,
that new bone would infilirate 1% from adjscent surfaces of
sancellous hone and that this lngrowth of bone was Increased

by the addition of chips or small particles of aubogenous

bone to the sponge
others (20,3%,39 & 83) bo inv
s tissue subshitube in thovesic (56 & 62) and vasculey

g 'me% Thess resulibs have stimulded

estignte its potentialities as

surgery (10,58 & 59}, wemmeplesty (35) and in the Jaw %o
overcome resorpbien of the areclar margin following tooth

sxtrackion. (9,11 & 33}
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In 1958 Bpyan, Janvs & geindlay {23

that Ivelon sponge dels

Ostamer however is ohe physieally

diftevent from Ivelen sponce and no lozies oan be draun
o

in this veg ¢ Sxeept that they are both materisls Fforeicn

suts with Ivalion

o the body. Tevertbeless thene sxperis

vge of inveatisstion %o be

i with fstasere

UslisHueper (558) bas peported Wriefly in the JT.h.0 . bes

1731 060, 1960 that polyurethane fosm when lmplanted inte

the ebdominel cevity of pats dither in the form of o sponse

arconas and sdencsarsinoens of the ceenl

opr powder produced

wuesss ol the site where the polymer was in conteost with and

hed besowe adherent to ihe Indestimel wall. The cpmveinosas

of the secun oopurred o8 enrly ss 10 sonths foll

tatlon of the polyuretbane foum.



CHAPTER 1II

Materisls & Methods

gﬁg@@iﬁﬁﬁz i..2: The use of Ostamer in experimentel fractures

in lavce a&i&a&%;

Seventeen procedurss were sarrvied oubt on £ eroase
bred Oxford end Suffolk sheep, L mongrel dogs and 2 cross-bred
frown Swiss & Holsbtein calves weighing between 16 and 80 kg
The tibia was the operative site chosen in all procedw es
except 5, inwhich the femw was selected.

Under pentobarbilbal sodium anesthesis an ineisien
was made Lo expose the bone. The perlostewn was then incised
and elevated and an ostectomy was periormed in the reglon of
the mideshalt. 4 cortical inlay greft was removed acyoss
the csteotomy sibe with an cleciric bone saw. The exposed
medullery canal was curetted, and dried, and Gelfosm sponge
insersed lnte the canal above and below the praft site to
mrevent oozing. Adeguate henostasis was obbained withoub a
Sourniquet.

Table I on page 22 shows the varisbles exisbing
in 811 ﬁﬁ@ operative procedures because of changes that wewe
lisy with handling this new

,,,,, made as we becane move fawm
materlial and as successes or fajilum s arcse.
The sigze of the cortiecal inley graft varied

accopding to the snimsl and operative site chosen but



seperally spesking & subsbantisl slze prelt wss resoved in
#ll sasen.

The cbvicvs fmportance of obtalining s dry, fat-free
field led to the vge in 3 seses of oo ivert pae hoaber e
desaribed by Blesh {18} to dyy the bome endas  In 4 procedurces
the bone ends and merpow cavidy veye swebbed with ether %o
Panove xeess Tats

After yedustion and lumoblilisetion of the bone ends

wpbnl fizetion was used

in 11 sases and consisted of either intremedullary Stelmmann

pine, Sherman MO bons pletes or a5 in one ease transfixing

Y BAGHE .

serews. Bz peccedures wore performed using Ushawe

s

in 3 instenses vepsed oy

seedures were periorsed follouing

failures of bonding with cbviocus fnstability.

Proviously sterilived Prepoliymer and (atalyst weve

g owg : o i i, . B 5 P TN TR . e T e i B
hesbed o 100 P iz e wabter bath. Zzsetly 1 co. of calalyss

wore sdded bto the ler of prepelyser and mlzed wibh an elesiple

sosperature varied scoopdl

v bealers The mixd g o

bie recopmendaticns sonpurperd 8t thel tlmes, The fisal

B »0 . ) . - 3, . e e e
perature of 100 ¥ sppeers o be the best

eel esse of bandiine and speed of sebiing.

Tany
=g

xine $ime varied Ipos 7 sesonds o one nioulbe

gpending on the Lemperature of the Prapolyesy and

gabtelyete ALl poor mixtures,; a8 jud

pregence of vimized ingpedient s, were disgarded.



The Ostamer was then immedistely poured into the
prepared slbe; the cortiecal inlay graft was replaced and
the materiel sllowed to sebs After 5+7 minubes excess
Cetomer was elther removed with 2 scalpel or woulded shoutb
the catectomy site. Twenty minutes after pouring stebility
was checked and if fellt %o be sabisfactory periosteun was
epproximatbed where possible and the wound closed in layers.
Hene of the snimels were Immoblilized postoperabively
nor were gplinks spplied. Only the degs received anbiblobics
poshoperatively., (500,00 u. erystalline penieillin and
0.5 gm. strepbonyein on 3 snecessive daysl. The animals

were followed elinieslly, radiologieslly and at post morbem.

fmplentablion of Ostamer in rabs.
mplentation of Ostame b8

ixperiment 2. ; The subsubansous 2
 Under ether snesthesia sterile, standard size
{10 mae % 4 =me x 1 mm.) Osbamer Implants weve placed subcube~

neously in the paraspinal @@@%@ﬁ of 30 pure line strain

Wistar rate of undetermined seox welighing ka%wesa laéﬁan&mmw4“i‘
200 gms, Wo bransfizing sutures were placed ﬁﬁraégh the
implant end the skin wes clossd with a contimuous L0 silk
sutures Simple skin ineisions in I rets without implants
served as a control for the first 2 weeks Lo assess the degree
ef inflammatory rescbion due te traume alene.

The rats were sseprificed by ether overdosage atb

vredetermined time intorvals bebween one and 26 weeks. A1l



nderwent muitiple seoblening a2t 6 Vo 7

y gvainine with hesmloxylin and wosln,

=

ﬁ%% @%%%%3;" &ﬁ% %ﬁ %:{z%g

standerd gize Ustasey |

B

werse pleced at tiblal frastwe sites in

Wister rabts of undebormined gox wel

ne betwesn 120 avd 2

s« in lo

neasuring & = rgtls Wik wall Ehisknese of
whieh eated as tiny collers &bt the fpachupe sliles. 1T was

nesed that the tubss would resain in move intlmabe contast

with the fpectuwre sibe then weuld tire enlay ppalt Typs o

E T

lanbs

The tiblee were fractumd alter 2 method describad

by Zelge (8L}, The sids was shaved In the isguinal reglon

‘ %gﬁ% g‘:ﬁi ﬁ?ﬁﬁg ig&% E’%%%E% %ﬁ B @ %%:’f@ %%ﬁ %%ﬁ%ﬁ
tuat ehove the lnspinel conel. The siin wes then pulled

e

down %o the lovel of the tinisa: $his cun ssaily e Jone in

e rab besasuse of 1is loocss suboslencous connseblive Lissul.

5,

The middle third of the ibla was then

. mw%ﬁ%%éé

Wik sslsscrn, fo the pab the distal

mseles and trengected

end of the Plbuls forms o gynosionis with

sonseguently the fibula seted as & spilat whilch malinte

the buoe ends of the tiblal Trasture in sonltlon.  AlGar



severance of the bone an onlay graft of Ostamer or en Ogbaney

i
hd

bube was applied across the fracture site and the skin clesed
with a continuous L0 silk subure. The indirect approach

was used in order %o minimize the danger of infestion, whieh

is slwayes great shen a‘@@&@ fractwe is pleced just under a
skin incision,

Gontrol tibial féﬁ%%ﬁﬁ%ﬁ without implunts wers
serried out in 15 radts. The nowvmml healing of fractures in

rabs 1z well recorded in the literature. {32,36,;76,85 & oo

411 rebts were saerificed by ether sverdosape at
@f@é@%@?@iﬁﬁi'%iﬁﬁ iantervals bebtween 1 and 38 weeks.

431 specimens were then desaloified using the
formle acid and cation exchenge resin method {31), nultiple
serial sectlons ﬁa&% &t 7.5 %o 10 mierons and then steined

with hematoxylin and eosin,



CHAPTER IV

Resuits

Experiment 1., : The use of Ostamer in experimental fractures

in lerge animals.

The resulits are tabulebded in Table I on page 22

shortly thereafter

and ranged from fallure at operation or
o @@ﬁ@l@%& suecess wlth clinieal and radiclogical union.

A fallure was elassified as clinieal o radiological evidence
of insbebility and movement oscurring &t the osteotomy site.

411 the prosedures using Ystemer alone or in

eombination with intramedullavy pins feiled excepd in one
instance which albhough initlally infected end draining
went on %o subsequent union. This animel is now 6 monbhs
@ﬁﬁ%@@%ﬁaﬁi?@g The skin 1 healed with neo drainege snd the
&ﬂiﬁ&% i8 %&?ﬁ&@ about normally.

‘The most successful results were obtained in those
animals in which Onbamsr plus Sherman SMO bone plates or
transfining sorews were used. Theve were L svecesses and L
feilures.

Three repset procedures all went on o subssguert
failure .

The series was not without infestlon g1l L dozs
developing it postopevatively despite sntibioties,

8oft tissve healing d1d not appear %o be delayed

exeept in the infecbed animals although there was



s for 8 varisble perisd of several daye to 2 wealin,

. there ave 2 shean,

&

c8 and ons enll which are alive and walldne noranlly W

#e spparent 111 sifents.

in 8il posbe

tographe the sallus fuprs-
tion wae meinly subperiostesl with no evidence of esilus

invading the Ostaner, which meained rediclucent.

erificed snbmnls e intyne

N

asedullery plug of Ustemer could readily be renove

spoarent bondiog to bons.



comperison of the Hethods & Nesults with Ostuser In i
fomfrndo.

ol in Lergn

hesult

Pallure & dage posbop.

sbiove & devs oosbop.

?‘3@%* ’@ 5+
DN ; SRR S S AR

" o s » R 5w o ¥ N e 8 . E
T Vs wbomer 120 % ® & Palluce

dnys posltop.

GRS MU : : C e S

& fhoes € & Tibla Sebmmr 100 & @ Fodlure at operatlon
18 after 2 teials

& Hhwen B G Pindn Satwner 100 kA

Palluee T doye poutop.
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o ¥ 80 Tibis

=

™
12



TABLE I {conbinued)

Gomparison of the Methods & Results with Ostemer in Experimental Prectwes in Lavge
Animals.

P oS i 0

PrOGe 184 ] (BLeOh.
edure (kge) omy Site -

i v.;, .»,;a«::.m;“:

(7)) Heaber - Size Result

Sheep G 70

& bone
plate

Bearing weight 3 weeks
postoperatively

3% %% Successful union.

g
e

Sheep H

Ostamer 106G
& bone
plato

FPailure 3 hrs. posbtops

&
M
oojin

10

Galf A T0

Tibla

Detomer 120
& Lrange
fixing
serews

353 Suceessful union.
Bearing welght L weeks
pustoperatively.

i1

Calf B Bl

Pibia

Ostamer 100°
& bone
plate

I, x & Anesthetic death. WNo
honding

Dog A 16

Pomue

Ostemer 100

b = & Fallure 2 days postop.

Repeat
A

Ostamsr 100
& intraw
medullary

pin

Failure L days posbop.
infected.

3

o



TABLE I {(continued)

Comparison of the Methods & Resulbs with Ostamsr in Experimental Fractures in Large
Anfmals.

}k‘_ = M‘ g«{;

edure {kg) omy Site (F} Hesbter Size Result

Infected

15  Repeat ‘ Ostamer 120 Fallure 7 days postop.
B & inbra-
med. pin

Sueccessful union i
months postope Infected

L
e
o3
i

16 Dog & 26 Tibia Ostamer 1200  +

(7%

ol
b
wi

17 Dog D 29  Tibia. Ostemer 120° & Sueccessful vnion 3
& bone mons he post op. Infected

plate

i

R



FIG. 1

Radiographic results of Ostamer & Sherman bone plates in fractured sheep tibilae.
See Table I, p.22.

Sheep E _ Sheep F Sheep G
20 weeks postop.- 1l weeks postop. 13 weeks postop. . 10 weeks postop. :




FIG. 2

Radiographic results in dog A (procedures 12 & 13).
See Table I, p. 22.

Procedure 12 Proceduwre 13 Procedure 13
Ostamer Ostamer + intra- i weeks postop.
2 days postops, medullary pin

Ly days postop.

9¢




FIG. 3

Radiographic results in dog C (procedure 16).
See Table I, p. 22.

1 week postop. 7 weeks postop. 12 weeks postop. 19 weeks postop.

le



FIG. L

Radiographic results in dog D (procedure 17).
See Table I, p, 22,

1 week postope. 6 weeks postope. 12 weeks postop.

gc




Ex

Iying skin in 21l the suboubancous Swp

marked than in  gonbpol lasisions. At
tissuss were adhorent Lo %he fmplants and sosll blood vessels
ware appsrent sowsling over the swrfece of many of the
ﬁ%@iﬁ%%%&n At poe tlme were losal fluild pogitelsz observed
around bhe lmplonise

Histologieal sections of the subsubensouvs leplants

Lory veastlon

showed ez Initlial, mindmel, seuvbe lunlliamu
felicwed by fibross tissus sueapsulctlon of the lmplant
avident a8t one weslk. Turing e Zod - Lih week the Mbrous

gapsule beckne more organized and 8 few forelisn body gland

sells were spperents o the asuby reaction had

aubsided and only vesaslomlly was thers evidems of &

ghoonic lymphosytie inflessubory veesbion. At L wesls the

depth of 50 miepons or less, A6 Sef veeks segll blogd vessels

S

E

ntisste eonifect Wi th the

in mpuy ceses, &b appror-

i

LiaBRGLY




ozanined the smaller frageonis of Ostaner evobed & nove

wRrbad fisaue veadtion.

This histolozgicel plotuve rerwined fuirly constend

over the oheerved period of 26 woeks. Only the oubermost

tlmsue and in some Inabans

W were invadsd by fitrous

and sapillariess Sone of the move

xli blood vessels

sentral portions of the implents shosed flbeous tlasus

wiiess She lsmplants wore showlng evidence of dlge

inteprations In 2ll ohuepved specisens the gsentral leounns

ware elther sepdy o £111ed wilh an asorchous sabopial

staingd nink by eoalng

There was no apnpreeisble chanpe in sise

lzplants durdlng the ohoosrved per tod of 26 weske nop svidernse

of the developmant of neoplesis.

The oveplying plin beeled in a1l L2 freobuve site
nispbetl ong encept &, in vhish theye was pressure neeropis

shin with pertisld

extpusion of the Ustarer,

Senerally the position snd sligwent of the healed fraetwes

W sontrel rpabs than in B sxperiventel pats,

-was batier 3n B

This waz thought » b the manipulstion reguired in

& with Lhe frseture aibe in

siont in sonds

gories, The tubee of Usbense revpingd in




intimte contect with the frsctwe sites Hhan 816

onlay grofbs bub they else exeluded the surpomnding sofb

tlssues and may thus bave Jeopardlsed nopeal sallus Povmmbion.
411 the ivial Tractures wiih Osberer fmpliants

united and the developpent of sallus ard subseguent wnlen

gonkral bibisl

sy in s

&

ared favorably with thad

and alse recorded in

% 90} The forelpn body plant 861l msustion

5l more varked ho

were L0 wBE alge noted vhenmver

bemer leplent weaingd in intisste contect with e

beailng fyesbure thet fibrous unlen; se well s bouy unlon,

3

&

snsuwrred $o & grealer or lssszer degves. The spase oo

&

sabure of the materdal elane provented denss bony wdons

Ostemer provened only & 2lisht; losel, ssube

5,

inflssmniopy resstion follousd by & perivhersl rim of

Sibpesis spperent 8t 2 weoks, Helther the snlay gyafbs nowp

the tubes of Ustewwr wrilelipated in the healing veastlon.

iy the subermost loouwnse In all lmplente observed

cus tlesue lngroubhe

betwesn one and 30 weels showed fiby

The eerdred lacumse reselined ewpby o0 wre filled with an

stelining waterial. 4 fow pke

smerphous sink

showed suell "buds™ of sow bone ogsupviog

igeunse of e luplant. Hons of the seetlons exenined

betwesn 1 and 30 weels showsd any svidense of ostechlastis



astivity within the closed lmcunse of Ostamer even

the beslant renalined in dntis

Theres was no ap

e

ate sontsed with bonss

ianis ¢

o

e ]




FIG. 5

Subcutaneous implant of Ostamer at 1

week., Implant surrounded by granulation

tissue and fibrous tissue invading the

lacunae. Hematoxylin and eosin stain 100X.




FIG. 6

Subcutaneous implant of Ostamer at 1 week.
Multinucleated foreign body giant cell in
intimate contact with Ostamer spicule.

Hematoxylin end eosin stain., U400X.

3L




FIG. 7
Subcutaneous Ostamer implant at 2 weeks.
Implant encapsulated with minimal soft
tissue ingrowth into the outermost lacunae.

Hematoxylin and eosin stain. 110X .

35
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FIG. 8
Subcutaneous implant of Ostamer at 1L weeks.
Fibrous tissue ingrowth limited to the outer-
most lacunae of the implant. Central lacunae
empby. Note that the lacunae in the implant
are "closed" with few interconnecting channels.

Hematoxylin and eosin stain. 1O0X.
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FIG. 9

Ostamer implant at 21 weeks. Implant
well encapsulated with no evidence of soft
tissue ingrowth. Hematoxylin and eosin

stain. 30X.
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FIG. 10
Ostamer implant at 21 weeks. Muscle shows no
tendency to invade the implant. Narros fibrous
tissue capsule with more marked reaction around
the smaller Ostamer fragments. Hematoxylin

and eosin stain. 30X.




FIG. 11

Subcutaneous implant of Ostamer at 22 weeks.
Fibrous tissue ingrowth limited to only the
outermost lacunae., Coﬁsiderable amorphous
pink staining material in central lacunae.

Hematoxylin and eosin stain. 50X,

39
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FIG. 12
Subcutaneous implant of Ostamer at 22 weeks.
Multinucleated foreign body giant cell reaction.

Hematoxylin and eosin stain. 150X.




FIG. 13
Subcutaneous Ostamer implant at 2L weeks.
Ostamer breaking up with vigorous fibrais
tissue and small blood vessel ingrowth.

Hematoxylin and eosin stain. 50X.

L1



ha

FIG. 1
Tibial fractwe site implant of Ostamer at
3 weeks. Ostamer is not taking part in the
healing reaction and there is no evidence of
soft tissue or osseous ingrowth. Hematoxylin

and eosin stain. UO0X.




L3

FIG. 15
Tibial fracture site implant of Ostamer at 3 weeks.
Implant well encapsulated. Cartilage shows no
tendency to inﬁade the lacunae. Hematoxylin

and eosin stain. LOX.




FIG. 16

Tibial fracture site implant of Ostamer at 13
weeks. Implant well encapsulated by inflammatory

reaction. Hemabtoxylin and eosin stain. LOX.




FIG. 17

Pibial fracture site implant of Ostamer at 21

weeks. Buds of new bone invading the oubtermost

lacunae of the implant. Hematoxylin and eosin

stain. UOX.

L5




FIG. 18

Tibial fracture site implant of Ostamer at 34
weeks, Ostamer has not taken part in the healing
reaction and appears to be preventing union of the
fractw e on one side. Bone invades only the outer-
most lacunae of the implant. Hematoxylin and eosin

stain. 15X.

116
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FIG. 19
Tibial fracture site implant of Osbamer at 3L
weeks. New bone invading the outer lacunae

of the implant. Hemaboxylin and eosin stain. 50X
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FIG. 20

Tibial fracture site implant of Ostamer at 308
weeks., Ostamer in intimate contact with new
bone. Outermost lacunae show bony invasion.

Hematoxylin and eosin stain. LOX.
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\g‘;

ghe in vive pesction ave kuown bo alber its physical

properbies, perticularly tensile stpength. Hany piasitles

are Znouwn to "lssch out® one or more of thelr consiituenis
and this possibility ls compounded in the case of Usbanmey
where the vesciion bakes plsce in vivos  Unreascteld o even
parbially rescted prepolymer and or cabelyst may cause

tissue reasctions, resct with the inert metals o form

desradation produsts with hamful effects.

The finsl produst in 8ll our experiments with
larvge animals was yery brittle and bad 1itile, IT any,
sdhesive properties, It is 4ifflouls, if nob lmpossible
to obtaln an shsolubely dry, fat-ires, %zﬁﬁéwfﬁaa field in
operative orthopedic surgery and mob jeopardize or do harm
5 the tissuse thet one ig handlins.  Any one of bhese factows
w11l serve Lo compromisze the adhesive properitles of Ostamer.
The gﬁ@%lém of asdhesion in vitro is & cowplex oune {3 & L) and
in vive the problen 15 even mure complex.

I3 45 4iffisvlt at this time to conselve of any

foreign, inert material bomdlng or adhering to & living,

dynamic tissue such as bone. Bone mlly undersoing
dissolution and respystallizabion, In fact surlace phencmena

nerales (7 & 69)

dominate the chemical behaviour of bone m
Fupthermore bons rescrpbion ccours Ho some exbent in all ascube
fracture sites and this will further jeoperdize any bonding

oy adhesion,
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Zhe lavge wuentity of forelpn seberial neceasury

gite in opdey to nrovide sulfisisns

goresn the fpenivre

subsequent sallue fometion coourrling 6% the frastwe.
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appdiestion and 4% m% 8% the eztrenas of opwpibive intepe
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and Oatelyst is exotbe

further b

"a;ﬁ; tissues in intimste contset with the resctanbs.
Pinally in cur zealous heste Yo mobilisze ovihoped

: the oo %%%@ of goft tlssue heallse 18 Boo often

tamer 18 reposied o be ahsorbed

over & peyind

of I=Z vesrs in vive (29,92 & 93) and o beve o bisle

heif=life in szrerisentel sulsals of 10 somdhs. (38 3%
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8 neb mown bow 1% ls mobllized. Toesl

seoerinentsl andnels and one peblent haw
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susainetly when he sald:




"Asgsuming thet a meterial ls bisloglcally
gompatible and mechanieally suitable, the
problen remaining is the union of livim

is
with dead; inert material.”

1 :
dohn T Scales, Problem of Mabterials in Bone
Replagement, J« Bene Joint Surz. {Brit.), 35: 6, 1953,



The vss of Usbener in czperimertel Cmucbwmwes &F lo
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a8 in large snlmals feiled fo substentlate the cloinme

i
&
.

Bek 1% aobs s & bomw pihesives

2} Ustaver sobe a8 an Intrasduliley vod sonlorming b0
all the bony irregularitiss within the meprow cavity and

thug providing sone measwe of meshanicel stabiliitye.

3} YTsed slome without edeguste gmsillay

it ie nob of suilitient strength to allow sarly ambulation

BEig,

of gusdrured a

E

ip sonjuseiion with Internal wmetul Pl

2on

L) vhen used

s

oy grbernsd

splinty the same vrlteris for wobllisstion
and wolight bearing should be veed a8 Ln obher stendard

methads of Teacbure Lrentnest,

51 Oellus Fovmebion 1o neb affected by 1ts proxisily

it

cemer bub it 18 deleyed dus to the spase couupying

nature of the materisl and 1ts fibrous tlasue stimuieiing

4% opbsmsy sveles nisimel blssus resstic

pebion 1n pels cheerved over &

fovelen body plent eell pe

poriod of 30 weclks.



7] Although 15 may serve as & framewerk Lor Filwous

tissue and smell blood vessel insvewth this ig limited by

2

the slesed ismcunsr

systen of Ostaer.

3} 7This study falled o show histolegical evidence of

cotecblastic activiby within the closed lasunse of Gstamer.

9} Ostamer offers no advantages over our presently
aceepted methods of fyracture trestment and because of the
many complications cccurring in this study and reporbed in
the literature its use at She pregsend @ﬁm@;sﬁaulﬁx%@

limited to experimentel investisation in sninals.

10} Further experimental resesrch on Osbomer and related
meterlals is requirved before they can be aseepted for use

in the humen organism.
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