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PCTI / SE98/ 01869 TI TLE: Shaped bodies for use as inplants in human nedi ci ne
and nmethod for the production of such shaped bodies. 5 TECHNI CAL FI ELD:
The present ﬁﬁ‘éﬁ’tﬁ%ké)” rel ates to shaped bodies which are topdgspsnffhesS

i mplants in human and veterinary nedicine and which prinmarily consist of

pi ns, screws, discs, liganent fixtures etc. The shaped bodi es consi st of
cured polyner nmaterial based on pol yurethanes. The invention al so conprises
a method for thi_ duction of 10 the shaped bodies. PRIOR ART: Both

i mpl ants and tr ﬁﬁjﬁ'ants. are now commonly used within the nedical field.
Wien a human bodpaped bediesnforeiseias implantedn hyman rmedicine gnd gpethod (fondhes o
damaged 15  or gesdustictiof@hidheshafed biodjgb.aced tenporarily or permanently by
sone kind of inplant. The inplants may be rigid and be in the formof pins,

screws, di sc§ OrTﬁdi—?Nfd&,el;ﬁi .the material in such inplants is usually
titanium stéel or "The 1K€, hgin?I anécf raaét@hég be goft and, f(%r.
exanpl e, be in (i€ Presenhinsentionelateyte shapeg bodi et ¢ WH AR IR of
drain out sone Wumdnefd yxbetinafy medicingiahd wizigh primanilli eansk of pigs; satewy. didede of
t her nopl asti ¢ najgemem! iturél@b. Eheshifedibotlies eaisist afituredrpbliguntr matesalshasedof a

pol yur et hane mater i | I {3 L6k ¥ bE
i ntended to seWO%od Oﬂ%&wlgésl;hteéﬁgfe?ﬂ i grga P Pglgéﬁgnﬁéthhgff @étpﬁcgedufsﬁggnents
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have been séfin t‘é“gglaﬂ“é'r aiesnh this i npl ant, the 25 natural tissue wll
grow and repair the broken place, whereas the inplant slowy disappears and
i's resorbed by tHRIOROABTS|uids. This inplant is accordingly tenmporary and
t Eg s | O\évoﬁ![ sint e@&?gﬁsggm% Qg‘g glgﬁspxaagtlfé.e%éenéwr%oﬁiraxomeust:@gﬁta‘tms rﬁelillﬁ‘,_apﬂlelgajnﬁ‘\rl\h o
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30 small t¥at argan nwstofien bx eRlpesd ?emﬁ{aghapérpeﬂea%%fht%ﬂ %H‘fnﬁ Pf]e
body. Such an i ripiptant. The imjglaras mby tle rigidtand bSinettie Sivmmfipinst scosGqdiggorthe t | s
of deci sive i npqjdeamaand MateARl inGAER Mhplhitals isuallys tikineO ¥RAI bibthe like, The t hat
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affect them It or _exanpl e,

ve 'such progeriigs {
can repl ace or s‘ﬂ‘ﬁﬁ‘éﬁd’tmt’%a"lel}’ﬁﬂ‘tsi°6_§£"‘“bf’“ttﬁ@e§%‘ﬁ}a%€llfd8 ifhand BEY A6 WA ont s,
such as tit a2fl umssalyowmadefof thermepl#stic aaterialst ended t o be per manent and shal |
remain in the patient as long as he or she lives. O her inplants, which per

se are permanentg.f a3k BhresisthR iMPMRY&hsists of a polyurethane material and is present
in the form of threads or fabric intended to sew together or repair broken
ligaments. After the ligaments have been sewn together with this implant, the
25 natural tissue will grow and repair the broken place, whereas the implant slowly
disappears and is resorbed by the body fluids. This implant is accordingly
temporary and the slow disintegration thereof occurs due to the fact that the
polymer chains contain suitable hydrolysable ester groups which are split and
which are so closely arranged that the fractions after the hydrolysation are so
30  small that they can be excreted from and/or be metabolised in the body. Such an
implant is described in the Swedish patent 9504495-4.

It is of decisive importance for an implant that it is biocompatible, i.e. that it can
be accepted by the tissues of the body and does not injuriously affect them. It

35 must also have such properties that it, for example, can replace or support the
functions of the damaged organs. Some implants, such as titanium screws for
teeth, are intended to be permanent and shall remain in the patient as long as he or
she lives. Other implants, which per se are permanent in nature, are however
intended to be removed after a long or short period of time.



I ntended to be renoved after a long or short period of tine. 2 THE
TECHNI CAL PROBLEM I n connection with such inplants as pins, screws, discs
etc. which are not intended to remain permanently in the patient, a. second
operation will accordingly be needed after the first operati on when the
inplant is YRP¥#Bked in the body, 5 nanely an operati oPTEEPUMEPe t he

i npl ant. Afer the renoval of such an inpl ant2 a cavity is formed which
functions as an indication of fracture until“new tissue has been forned.
This can take from several nonths to a couple of years and substantially
prol ongs the t THE TECHMIGHL BROBIEM: ng. 10 The netallic inplants such as
steel and tit afn connatton withvsaclninmplatts 45 pils, soedd discsent. wifichadrasdétiintehdedt han,

for exanple, hyRémdiRRrmatRhdy i AkSpitRne o LUEd bpétatich WAIE ad@FdiRdly Itead on

t he nei ghbouri IsS o I ik g | times
degeneratio orI;\ 9? eg at%%géﬁeemié}’ e{agé g;sh%flcgﬁ%gg@gﬁt %O@ggﬁggaa&lﬁr ib%8 ’about a
rigid inplant PBMEGROPREURH tofgmoys i iplant paficrthe (gmoys of mplAs not
have to be remswavity iafasmed which forntions asom indientipn o€ fradturs uati tissegrhasof

el asticity whi ®Bed foraedPThizhéan fake tffvai séferdl oMb @o aTtlmpROof/ieam! and0 By

means of the prs@&%}iaﬁw,g%%pmetih}ggopgggl\bﬁtgqegp,Qgrrn has been sol ved, rnaking

re-operation unnecessdry and shaped bodies with a rigidity |like that of
human bone for use as inplants in human nedicine as pins, screws, discs,

| i ganent filft urlds mefallic simplaptosughons, sieel: ansh Htaniym plseshave 2 imueh bigherh are
hydrol ysabl e i moeffibienteof ehastigityethah, \fbri examgley Ruriandbomey Fhis ldadgtoemteduction
sufficiently siRite dofnil90ad%n thé RSGAREFAnS ﬂssbéh?vdnwm&ultwﬂmegs,sg&a%ah@ about

whi ch shaped bqdies e _gharact. d.in that the polynmer is a network
pol ymer whi ch gg‘%gcf%eg{'?egI(aF%“?%%%!’ﬁrﬁ%%és&?oups. According to the invention

the ester |inks should be |ocated so closely-that the 30 hydrolysis

fragi ents dbt ailnhas long beew k desingde hting aboutsd rigid sthplagdor jpilingef, foy examplt.et e

thr Oljyg i 3 : Th%oh@ywmdhog%%mmoepﬂw hﬁi@&p&)eg?hméh fa0er Wee-qreaamtmn of f

shaped bodi es, W : Hiédo mi xture o
vmﬂ(}sﬂsli}xgr 55 e?t%f%ﬁ?tﬁ@tﬁkﬁﬁdhsig pr{cl)‘%;&rré A4 tg?t%gg{é bEhe

starting materi orm ng networ yur et hane

cont ai ni ng hydrol ysabl e ester groups
g SOLUTION: d P

20 By means of the present invention, the above problem has been solved, making
re-operation unnecessary and shaped bodies for use as implants in human
medicine as pins, screws, discs, ligament fixtures etc. consisting of polyurethanes
with ester links which are hydrolysable in a human body and which give
hydrolysis fragments sufficiently small to be resorbed in the human body is

25  brought about which shaped bodies are characterised in that the polymer is a
network polymer which substantially lacks urea groups.

According to the invention the ester links should be located so closely that the
hydrolysis fragments obtain a molecular weight of at most 1500 Dalton,
30 preferably at most 1000 Dalton by complete hydrolysis.

The invention also comprises a method for the production of shaped bodies,

which method is characterised in that a complete mixture of starting materials for

forming network polymers of polyurethane containing hydrolysable ester groups
35  and being substantially free from urea groups is introduced in suitable moulds and

heated there to a curing temperature during a sufficient length of time to form the

form-resistant shaped bodies. The final curing can later take place in a heating

furnace. o
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and being substantially free fromurea groups is introduced in suitable
nmoul ds and heated there to a curing tenperature during a sufficient |ength
of time to formthe formresistant shaped bodi es. The final curing can

| ater take W@83220/8 a heating furnace. AVENDED SHEET 3 TForsEhgogepact
shaped bodi es according to the invention, it is necessary that water is
renoved fromthe reaction nmixture, preferably3by neans of a thin filmair
evaporator or vacuum 5 | f, however, porous shaped bodi es according to

thte i nvlent i onbarre rdeﬂﬁldoﬁiiadthﬁﬁpewléﬁoﬁfes QEcdIdIAE totHednvantion] iPfs xfe@éésar&%mdng t
nmaterial nm e In 0
Lo e i ) LSRR, B el o R e

the invention the curlg)?
tenperature of FYeP f?ﬂf VT"B‘W the absence of a catal yst. However, if a
catalyst is used, the curing in the noulds should be perforned at a
t enper at ure 6f wm&e{m; pdréus sHapsd bodied aveomiingdol the inventiby are ddsized elgemt i On
are known, for QufiTor Some ok lird éﬂ"ék_llafbﬁﬁﬁF'rﬁatElﬁl irha Ve delSA controfled

or ganomnet allic . alkali netal salts of carboxyl acids and
phenol s, etc. %Eg‘ﬁntgggggl e,aﬂng't hyl mor phol i ne, dibutyl tin dilaurate can

be mentioned. Besides these conpounds exi st which both participate in the
reacti on and catgcgrdisgttacthe drusntiom thef euring xiarth¢ enquidseshiouldobeanirried opo a

Accor di ng t 0t heempeyatireoP70-1507€ ithel dbEencObf Séabdlyst.Ng Naterial s consist, of
l'inear prepolynmers having |socyanate end groups and branched ponoIs of

i socyanat e end-term nated epol yners and ol s .and/ or on s, of

di -i socyanate a%ﬁ’ g £ a %Eﬁ%’lsfég{; lgerc'%’f‘g ﬁ‘flgbaﬁ’ﬂrf edgt a0] yol s
or mxtures thetesmmerange ofpA3Q-40QChMany SmtanmSewhicanatalfsel thesl;atttml aret hat
the hydrol ysabl &neei,eforgexample aliplgtioaird bfonfiticli tertiary RO1iNeS) %rgﬂﬂbmbtamay b e
monoest ers, 1l i gemp&rndpqhamﬁ&manwﬂk %add ah{i“fnhé vseg&' Q)%n‘ihle or
polyols in the Rfctﬁ st er, gart t)q ey St et }/ SJ]eB f‘ o)

di et hyl ene gl yco %F‘SW 25 n ‘%“5 tﬁaﬂe &i BF °§ g A

gl ycol, oligo- SPRAPPHHA F’éit h @aicipatedn tha rpaction agd gatalyss themcfl%t hy! ol
propane, pent aefgrtemmpleltr;etl:anolanmm xylitol, glycerol nonoallylether and
trimethylol propane nonoallyl ether.

20  According to the invention, the mixture of starting materials consist, of linear
prepolymers having isocyanate end groups and branched polyols, of isocyanate
end-terminated polyol prepolymers and diols and/or polyols, of di-isocyanate and
diols and polyols or of polyisocyanate and di- or polyols or mixtures thereof.

25 According to the invention, it is suitable that the hydrolysable ester groups
originate from di- or polyols which may b e monoesters, oligo- or polyesters.

According to the invention the di- or polyols in the polyester part suitably consist
of ethylene glycol, diethylene glycol, propylene glycol, 1,4-butane diol,

30  polyethylene glycol, oligo- and polytetramethylene oxide glycol, glycerol,
trimethylol propane, pentaerythritol, sorbitol, xylitol, glycerol monoallylether and
trimethylol propane monoaliy! ether.

According to the invention, the acids in the ester groups comsist suitably of

35 adipinic acid, succinic acid, glutaric acid, maleinic acid, fumaric acid, bis-
carboxymethylethylene glycol, citric acid, tris-carboxymethyl trimethyl propane,
bis-carboxymethy! glycerol.



According to the invention, the acids in the ester groups consist suitably
of 35 adi pinic acid, succinic acid, glutaric acid, maleinic acid, fumaric
aci d, bis- carboxynethyl ethylene glycol, citric acid, tris-carboxynethyl
trimethyl p bi s- car boxynet hyl gl ycerol. 4 DETAI LED DESCRI PTI ON OF
THE | NVENT] %ﬁgﬁ"éoshaped bodi es according to the inventi oRCEERS0WE 49
nment i oned above, of pol yurethanes having cert4ai n properties such as adapted
sui t abl e hardness having an elasticity coeffi'cient which corresponds to
that part of the body, for exanple a 5 bone part, which is to be
supported or re‘aﬁﬁé@)eggléﬂﬁsm%ﬂ%ﬂFﬂ"@Fd’& hydrol ytical |y, whereupon
fragment s whi chTler shaped bodieseaicbrdingnel the finventiers conpist,oas mettivned abdvepefi body -
are obt ai ned. Tﬁtﬁyﬂf&hﬁfe& %Lﬁné‘ﬁ&ﬁizﬂ?ﬂ%ﬁeﬁi@s $ulR ab BYPN ARBTY RhrdAdss Qa\hﬁg

bi oconpat i bl e. anoelastiyt? co c{iet{t%%h ks ogals}t R tah%fﬁlréll?ég \#3?(@'{[&0 p?era(ljduce
urethanes is_by reéeactl n,:ge, ween an gfcyan R ealcgno) ¢ R

di i socyanat € antPng RiftoPhi ‘éﬁ)g%)?‘i‘m’&ft r eptaced pish whichsan e flegeresed | near
pol yur et hane, whwsirelatically dwhereuppa fragments awdticdargi sufficientp Ispell for weserptiomet wor k
pol ymer. Such ainpy thd h@inah Bodil &0 obfainad. IR tdtédnlPcyidfiponsahain@entididmst ol s or
pol yol s. Net\/\orgls(ppémg&;n}agggprdi ng to the present’ 15 invention conprise
primarily diisocyanates and polyols. The latter can consist of m xtures of
diols and polyols. -OCONH - [ err]t Rl err] NHCOO - 20 Pol yuret hanes are
charact eri s& bihe;mesthimpertantoby ot £ way {ghpreducerirethagss inbrdeastier | y by

t hat radical, Rbetwedn anfisaxyamitemianfatcoholt Aaliisiclysuaty/ adad diobindppreximayely hat
radical, R2, Whiduivaint dhnd@iteaifdsOiMihd® pdlydtetiine,! WRerBA! ¥ QlisocihateSrdabted ONE

whi ch al | one 1 OLih Np iRl £ BhEEH Byt SIEH'S! oS i ARSIBHLER bty L1

| socyanate 25 nmay 2% e varie i vé’ry 4e ' ifmits B practically
the number is | PfYipRyarates and diglsorpalyols, iNetworkipolypiernassprdinedfoithe, piesenht es.
Thi s resul t $5i ninvertionicomprisecprimarily diisocyanates and aolyyls.alke latiérl can iconsisp afiat es
are used. R2 orngithres 66dibls oxd sblydls or pol yols and nmust contain ester groups
to be 30 hydr ol ysabl e according to the invention. The nunber of ester

groups nust be S8coNH - R, - NHCOO - R, — OOCNH - R; - NHCOO - R; - OOCNH -
RyNHCOO -

20
Polyurethanes are characterised by urethane groups, -OCONH- , which are
separated partly by that radical, Ry, which originate from the diisocyanate and
partly that radical, R, , which originate from the diol or the polyol. R; is the one
which allows for the largest selection of structures. Theoretically, the isocyanate

25 may also be varied within very wide limits but practically the number is limited
due to the difficulty in synthesising isocyanates. This results in that in practice
only commercially available isocyanates are used.

R, originates from diols or polyols and must contain ester groups to be

30  hydrolysable according to the invention. The number of ester groups must be so
large that the fragments obtained after complete hydrolysis have a size which is
lower than the set limit of 1500. The diols or polyols used may be oligo- or
polyesters and may have very varying composition. Also the diol or the polyol
component may be mixtures of diols or polyols. Both the diol and the acid

35 component may vary within wide limits and be mixures of diols and/or acids.
Ester groups may also be present in R;.

Examples of usable diols and polyols in the polyester part of R; may be ethylene
glycol, diethylene glycol, propylene glycol, 1,4-butane diol, polyethylene glycol,
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| arge that the fragments obtained after conplete hydrolysis have a size
which is lower than the set limt of 1000 Dalton. The diols or polyols used
may be oligo- or polyesters and may have very varyi ng conposition. Al so the
di ol or thewmdoparsoconponent nmay be m xtures of diols or peby¥ekssmigeth the
diol and the acid 35 conponent may vary within wide limts and be m xures
of diols and/or acids. Ester groups may al so5be present in Rl. Exanpl es of
usabl e diols and polyols in the polyester part of R2 nay be ethyl ene

g: ygg: , di e; Pylg;g gdma;gbl fgfﬁ&%ei{flﬁg?gl ycoll (gg}lj&ﬁfnﬁggihgg %ﬂebaﬂét hyl ene
y ' : @J}ﬂ\ ys I %’l cerdt ! ﬁn | he gg n on

hyl ol t o B noal 1 vl

te'[ Ihrenre t é| Scerl aﬂ@ﬂoe%e& afﬂrlﬂ ﬁ%mefme fnppwély 91115? They shauld n'em(rf?&m;n n@? he¥

They shoul d notfuo@nmahmoumr\*dmlmaalreagmtﬁpsOWanm atthe lstgracbeinwktehsiors ocyani t es
at the |aters chain extension. 5 Usable dibasic or polybasic acids in the

t er/ pol t d,
glutaric acid, [é’.t"ﬁ?gé‘% Rl 18 G ’@%@‘&ﬁﬁ%“‘q i ﬁ§§ one
glycol, citric 3@:@} QP‘SO%QHW‘H Cifh

bi s- car boxynet rﬁarlgﬂxy@e%lethyglenq t 8lysoly e citri¢ mgsid: aﬁ'ﬂ5°ﬁmwmﬁféy1§fﬂb§tbﬁlﬁbes in

t he starting mpropane, bis-carbonypdetitybdiglyldrelndabl e at | east at the tenperature
at which thg network form ng occurs. If not, an uneven product will be

obt ai ned. The Sfte}g s ..fpgsrwtﬁatc D SRS e St M ?r%fqréfgwﬁ@iy

prepol yner WI t u r‘epol ymer
with a diol 31t thsjtemperature, jt avhish the peteBk PHPINE SCFS. A 8ot o
and/ or pol on omxmemmpmd@ttwﬁll be plthiped dihy atacting miiktune candioosistof aampturtyol. | t

is of course DO&Shbﬁ e ewitl & efanmaepaﬁolt fwsennkmwbes& pdlye

product ion g é}}sgage upp Pandi RNl oGl oPd BILD *e?hsaan'ng 20

materi al s and The

noul d can be fo‘f"ﬂ(ﬁﬁp&gy(‘,’ggﬂflnﬂ Xtuge ¢ épa SoFyagate fyat ”h&“’b?’ s BEaan e
for making a scesepossibleitosombinejone onmoryi of these mixurks.f or furt her machi ni ng
by, for exanple, cutting. A technique for the production of blanks is

so-cal | ed pul t rygd grdidtiotea the Odhapddl 68UIEE LN ridH 6QNbY HHAdme @€ statifLr Med.
2 20  materials and introducing them into a mould and heating them therein. The mould
can be formed according to the desired the end product, for example for making a
screw or a disc or it can give a blank for further machining by, for example,
cutting. A technique for the production of blanks is so-called pultrusion by means
of which method a continuous rod is formed.

25
According to the invention, it is important that, if the aim is to obtain a
homogeneous material, all water is removed from the reaction mixture. This may
be done by carrying out the mixing in a thin layer evaporator or treating the
mixture in such an evaporator after the mixing but before the curing. By letting
30 vacuum act on a thin film, any remaining water will be removed from the mixture
which during the reaction may cause bubbles to form.

If a porous material (cellular plastic) is desired, such a material may be made by
the addition of a controlled amount of water or some other cell-forming material.
35  The technique for this is well known from cellular plastics technology. In addition
to water, low-temperature boiling solvents and diazocompounds, among others,
may be used as cell-formers. The techniques for regulating the amount of cells,
the size of the cells, the proportion of open or closed cells etc., are well known.
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According to the invention, it is inportant that, if the aimis to obtain a
honogeneous naterial, all water is renoved fromthe reaction mxture. This
may be done by carrying out the mixing in a thin |ayer evaporator or
treating thﬁ’ rpﬁ:h re in such an evaporator after the mxing but before the
curing. By I'& 5 vacuum act on a thin film any re EROIRER er wi | |
be renoved fromthe mxture whi ch during the,reaction may cause bubbles to
form If a porous material (cellular pl astlcg is desired, such a materi al
may be nmade by the addition of a controlled anount of water or sonme other
cel | - forni ng ndinsgithy impiants shalcbe; preseat Hu huyan ong apimalbpdy dudngnlong om

cel I ul ar pl ast ipedodseartn deagposddn thede]i it i isnvery iwpbdgant thetvnbepgisomatsiree boi I'i ng

sol vents and dm&o&ﬁamesubdﬁnceaMkﬁequthmr eféfu(b & tﬁ@fdrmfx@rdrers The
techni ques fOf ﬁe‘%ﬂx‘ék»% dxgﬁmha%eﬁﬁ? Wnk @E c&ﬁllé il thel &I(l&é %’seca%edtdg}? Eé (S, the

proportion et C. X the

i npl ants sh I I qwj) Fﬁa eﬁ:ag yﬁﬁn@?’? tSF‘p%fﬁméerﬁ" }dithffe° -perl ods
and deconposed a¢dosding 4 thejinventipy, abaplorQ-4H1°Ctwkan 'ﬁ@FYpmt% Eraups resct with

unf avour abl e shpdrorylcgreupsr & mey dadevter, lfor exaniple 864100°C, [in ahe prisdmee tdfat t he

form ng of thecatarya@bemma%&&&@&orﬂe&wpametﬁmﬁxeimecurI ng in the moulds, is’
carried out wthout 5 the aid of rel easable catal ysts. The tenperature in

t he moul ds shoul d therefore be, according to the invention, about

70- 150[ er r |1 wiba timgden g @agwwa@fhxw@g liggits depapding opithefieastivisy of themay be
| ower, for exampiports]B@|ievarfes, from atfew minetesnc eoné timataeyday sThatime i nt o
the networ k, Slvhﬂxlibh&ﬁe fibitere hBERIE ba i 1he mokfds mallily béT® fofg tHat!theRBapdBY vary

Wi thin wide | ' oﬂ%ﬂfﬁ?h sRibe a'ﬂ? cﬁr?@ec&ké/x{ bit, %&ﬁ@nﬁ%%ﬁ%ﬁfeﬁﬂ pRut it

vari es froma m xture

needs to be |on d‘i‘ﬁ 33 W?Frl?éq?oquecfﬁd at‘ﬁ%&mf’ﬁlgs SREABANSBAY obt ai ns
its final slﬁapcﬁllad\thbahnlyemaa«@h out, further curing being able to be
performed in a heating chanber or the like so that the rmoul ds once again

can be 15 f'”rﬁﬁ/e%rt'ﬂx @srsiﬂlé‘ﬂ) tc‘i al)éﬁ 'ﬂ?%"fl?ﬁf) nhatterl F:ﬂotﬂgysrnhhlethko use

catalysts in t

bi oconpat i bi | i %ma@@ﬁ &854 tgtma(yfcqnélfttﬁ?ftre&mgm@gs BBh as

N- et hyl  rmor phd@f |Nrmethyéanorelml@ \mqﬁ qarreW@httaw‘@tayS#sSmW@ftwan&m@. thee the 20
i npl ant i s 200 lwsplasted to he hsedi indivingi beirgs. Noameatalys | ryationsearcieadtioss whereeact i ons

where the cat alyestatdipst Ge/bhith irfdd thd REwbk! %0 tkerafofe preRIMIONR thitehgy tel €. I n
that case the fragments containing the catalyst remainders must be atoxic after hydrolysis.

As mentioned above, the decomposition of the network polymers occurs primarily

25 by hydrolysis of the ester bonds. Between every cross-link point in the network
there are such ester groups so that the hydrolysis fragments will consist of
sufficiently low-molecular substances. If oligo- or polyesters are part of the
polymer then di- or poly acids and di- or polyols will also be created. Several
conceivable such substances can be metabolised and thereby be excreted as

30  carbon dioxide and water. The larger fragments are excreted via urine and/or
faeces. It is accordingly important that the molecular weight is so low that the
substances can pass the membranes of the body.

EXAMPLES:
35
1. 18.82 g of a prepolymer produced from a dicyclohexylmethane 4,4'-
diisocyanate (H;MDI) and polycaprolactone (molecular weight 530
g/mol) was de-watered in vacuum in a thin film evaporator at 80°C
during 3 hours. Thereafter, 137 g 2-ethyl-2-(hydroxymethyl)-1,3-



fragnents containing the catal yst remai nders nust be atoxic after

hydrol ysis. As nentioned above, the deconposition of the network polyners
occurs primarily 25 by hydrolysis of the ester bonds. Between every
cross-1link p®pM822780 t he network there are such ester groupspeHsEobaisss he
hydrol ysis fragments will consist of sufficiently | ow nolecul ar substances.
I f-oligo- or polyesters are part of the polyn®r then di- or poly acids and
di- or polyols will also be created. Several conceivabl e such substances
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wat er . e larger ra ol & |
g %Pﬁﬁ 80P Jurfr 30 ""]qes Ife ﬁ?mo%eng"usl"bwuf%gf’s Pifighed

accordi ngly inportant at t
subst ances can pass t Q8! HEPSY 'é’alofmi’ﬁé ‘Bo heg-syliigh_msre Beated to 120°Cig 82 g

of a prepol ymer pr odudEHHSZQ)hnuss E!'hesodlndm»wamd hachehatdukss offi0 Stmeg/Bnat e
(H 2MDI') and pol ycaprol actone (nol ecul ar wei ght 530 g/ nol) was de-watered

in vacuumin a ghin figlam §gfag HeRéd ﬁ&ly&% pogwiga&g)( BE% %Bﬁlrceafter

1.37 g 2-ethyl-2- (hydro V.

Admi xture and furt herggga\ﬁg )%%m léﬁ‘f‘?§§8‘%ﬁ?ﬁ‘yl FIuB8 8? PFe HB????Q 30

m nutes. The honogene&faolyagmixed 3%th%@n@brlenmélﬁowmtn@ndqsaacm| ds as
bat ches whi ch wer e heat edthio fil@0¢vaporater catr 90°¢ Adrinigo 80 Smintfes Wbdreupdﬁraﬁ

S_-t

gglt 3!6 gtegr hggl solhag ]ginte?&&gienz&s%ﬁt;&e Ras Bbtamed I I&g?&mghw od ?{,aa? ftal
gl ycol having a hydro@g C]UI vaaltéar{gH %rmg?bfgg ‘ﬁiﬁ& Pt h 3,03

g hexanet hyl ene diiso Bnder vacuum in a thi n filmevaporator at
90[err] C during 30 m nutes vvhereupon a honpgeneous ni xture was obtained. It

was wei ghed out 3j nto aglsngriofak Moo eamgréaﬁeédedfrérﬁ 14210&1?&:1 giphadg 20

hours. The product ha

pr epol ynmer produced fggéb;pﬁ{ %d %g#g&gaﬁgg So(l)ecocggléar E %Old

pol ycapr ol act one (ol &8 evafire H’tvaé’g dPr?o n PR L A8 Aum i n a
thin fil mevaporator &eursofheredfier 43rg nohydrdvs glgseroliveas edfiede rAdmigtuee anvhy dr ous
gl ycerol was added. Adunrthet deavagenitlg was carried out at 80°C during 10 minutes. The

homogeneous mixture was weighed out into cylindrical moulds which
were heated to 80°C during 3 hours. The cylinders obtained had a
hardness of 70 Shore D.

4. 15.72 g of a prepolymer produced from dicyclohexylmethane-4,4'-
diisocyanate (H;yMDI) and polycaprolactone (molecular weight 530
g/mol) was de-watered in vacuum in a thin film evaporator at 90°C
during 3 hours. Thereafter 1.47 g triethanol amine was added and the de-
watering was continued for a further 30 minutes at 90°C. The
homogeneous mixture was weighed out into cylindrical moulds which
were heated at 100°C during 20 hours. The cylinders obtained had a
hardness of 60 Shore D.

The invention is not limited to the above-mentioned embodiment examples but it
can be varied in different ways within the scope of the patent claims.



further de-watering was carried out at 80[err]C during 10 m nutes. The
honogeneous m xture was wei ghed out into cylindrical noulds which were
heated to 80[err]C during 3 hours. The cylinders obtained had a hardness of

70 Shore D. 4. 15.72 g of a prepol yner produced from
di cycl ohexyl%%?”ﬁ&??& 4'- diisocyanate (HL12MDI) and pol ycapFPETEREQME
(nol ecul ar wei ght 530 g/ nol) was de-watered iy vacuumin a thin film

evaporator at 90[err]C during 3 hours. Thereafter 1.47 g triethanol am ne
was added and the de- watering was continued for a further 30 m nutes at

90C. The honbgeneous m xture was wei ghed out into cylindrical noulds which
were heated at 100C during 20 hours. The cylinders @htal.ngdphadefacbar dness

of 60 Shore D. The invention is not limted to the a
enbodi ment exanples but it can be varied in differen MWl U t he scope
lgidity

of the paten{ clains. 5 CLAI M5: 1. Shaped b
like that of >hufd®MShe for use as i mpl ants i n human nedi ci ne as pins,
scews, discs, liganment fixtures consisting of polyurethanes with ester

| i nks which canipe hyshaped 56dles for aisé) isTiiplDResh Rurhlanledicind s Ping) sceews, ,
hydrolysis fragggpd ﬁ%éﬁ'énftﬁﬂuﬁ‘éatewc&{;ﬁhh b rétﬁa%‘aﬂ?«ﬁﬂeét ?dﬂt&ﬂ%ﬂnbOdy, C.

haracter
subst anti aI I I ggkgdraiygead ‘Pwé'ﬁ ggaﬁgg&?yégvfo%mgﬁﬁl ﬁ@{ef}n@l ai 1,
char eﬁmslb@hedpsw in the m@anb@@m ehariagee rase ds bn thapthepplymse at ed '
t hat the hydrolyssam\imgtpelyhmrm&ﬂchsmmxalmmmmaegmml ght of at nost 1000
Dal ton 3. Met hod for the prodnction of shaped bodi es according to claim
lor 2 charjsact tu artlng
maer i al s Tormi g, 23R bedesrietntind i 48 ma? D ERRIE rgrt.‘%t.
hydrol ysabl e es€¥fr §pksupre onalossly, decaad; that th owﬁrﬁaaws@ts have; &
i ntroduced ilf swoolablaeweight afat swst lﬁ@&Daltbxtpefeeabdu atgnost I@Otm}tperature duri ng
a sufficient Iength of tine to forma shaped body. 25 ) Met hod
according to clgim3, e I n,conpact

gl etél% for' thﬁrﬁd&ctlgn bf §ha1§edq:ogle§ a&o&ﬂ%tto tc%rﬁ ?loP 2

bodi es, water is, renov ur.e pr ans
characteri s [ cr!’n in tﬁat a complete m1xture of staang materia sfor Xlaﬁ%

network polymers of polyurethane comprising hydrolysable ester groups and
20  substantially free from urea groups is introduced in suitable moulds and heated

there at curing temperature during a sufficient length of time to form a shaped
body.

4. Method according to claim 3, characterised in thatto form
25  compact bodies, water is removed from the reaction mixture preferably by means
of a thin film evaporator and vacuum.

S Method according to claim 3, characterised in that for making
porous bodies, water or some other cell-forming material is added in a controlled
30 amount,

6. Method according to any one of claims 3-5,characterised in
that the curing in the moulds is carried out at a temperature of 70-150°C in the
absence of catalysts.

35
7. Method according to any one of claims 3-5,characterised in that
the curing in the moulds is carried out at a temperature of 30-100°C in the
presence of catalysts such as tertiary amines, for example N-methylmorpholin.
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of a thin filmevaporator and vacuum 5. Met hod accoring to claim3, c
har acteri sedi nthat fOr making 30 porous bodi es, water or
sonme other cell-formng material is added in a controlled anount 6.

Met hod aocongplgndzgy any one of clains 3-5, char act e j e d i
that the curing in the noulds is carried out at a tenperat j@“&?”’““”

70-150[err]Cin the 35 absence of catalystsg 7. Met hod according to
anyoneof caimms 3-5, char acteri sedi nthat the curing in the

noul ds is carrigd out erat ure of 100[ Cin the, resence of
catal ysts such §s ter roglaé ﬁ@ngetgaf‘%?“%?(fafﬁ%flgmﬁ-g’nét%?ﬁﬁ? i F\d in

Met hod accor di ng‘af S’%W‘Wﬁé’ othe tstagting praterials -cpnsigts rPfallqeafaP@PPIY@ets witha d i n
that the m xdur isocyfansthe end agroipsy amdt branelied Qolysisst of dbodyamuear tephiaged yr ner s-
Wi th iaocyanae pasiolgfegupﬁxeﬁ%dbdxala%elér ﬁbaiyxel §f dﬁésobfa%ﬁé%atcﬁolk dﬁ?opat ed 5
pol yol prepol ?'rreg P gf]s ﬁso@%ﬂ{a&anggioy | s socraepea e an

and/ or polyols or Yo ylI'socyanat a and d#’SiYg (9("}5’6?’&75 l% St mi xt ures

t hereof . 9. I\/Ethod according toclaim 8 char acter i saed |
n that the bydr8 ysabMethed @aceprding o Glallgli!m&tleaftr o de aliss erd piohytbdtsthevhi ch

are nonoest er s, hyidiolysabld @ster qaroyps| yrgihate SfromOdiols olvepdlpsls agkick ddagbé 0 cai m

8 or 9, c ha rm%n@esierseoﬁgd-o?pﬁ &tdrs.'N that the diols or polyols in the
pol yest par 0are et hyl ene” gl yco?’ di et hyl ene gl ycol, propylene glycol,

1, 4- but ae di al ne egcoI ollgo- and polytetranethylene oxi de 15
glycol . gl ycer oIl tr |]}4§‘i;ﬂ‘§1"i9pf joim 8,058; ek pyeiertierdis e ddnithat e dioly | i t ol |

gl ycerol nonoal blypcdmls int the lpalyhgtéxqbamepmphna' Blydeia tietHyRin® tycoll propylend/et od
accordingto cl agguﬁ D8 Butafie Hﬁl ly%myleﬁe glyéoll B!égmtam? Bfctdmetnlehd'Sxids t €

groups consi st @dhgﬁs}bg loF Egrﬁ ﬁ)ﬁ?tcﬂﬂm ]yi;%ﬁ‘hﬁ 7‘5({:111? gim el-nic 20
H@fﬁwe %@H e grogorliyletsty net hyl gl ycerol .

1. Method according to claim8 or9,characterised in that the acids

in the ester groups consist of adipinic acid, succinic acid, glutaric acid, maleinic

acid, fumaric acid, bis-carboxymethylethylene glycol, citric acid, tris-
20  carboxymethyltrimethyl propane, bis-carboxymethyl glycerol.

acid, fimr
tr: s- c:ar boiine?’ﬁﬂ}?quﬁ’
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