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R a; q ity of 15-45 vol%, based on total composition, wnth amount from 5 to
readily r eggp%&%i [?gepreterre On a welg basis, the amount of hydroxyapatite may be greater than 50 wt%,

due to its greater density. Suitably the hydroxyapatite is present as a filler in a quantity of 10 to 70 wi%,

56 preferably 30-50 wt%, based on total composition.
It has furthermore been found that even better stabilising results are obtained when the composition
according to the invention additionally comprises one or more inorganic or organometaliic stabilising
compounds. Preferably, such compound(s) is (are) present in a quantity of 0.001-10 wi%, based on total
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The ampunt of hydroxyapatite present in the conpositions of the invention
is not critical, as long as a staBPl0i47B088 Bdantity is present and ot her

| mport ant polyrrer propertles for the intended use are not adversely

ff d. .S b|
30 \(Ia\'tc(t%e mmué%%@ §tn% ,t,’%o %E%Z at rl;l L :? 5‘;\0 c :rg nt I }ﬁf&gﬁ éélﬂ"f’t?sé d:lu]znglla
lﬁ

nelt stab bilf ra%1 gel t
tenperat uge, ob lan .551?5 w?% gal smé’rfi raﬁigto* ﬁﬁ%{ Sivd 13-
Conposigt | Qﬁb’salm oG A ro B4 v%’e iu & tlohly 2[% 2:1 B5inG oved
nmel t_st ab brbforred; anlagl,.ggoloyg,ogtq 113, ﬁ, H-B& I aze poI yrrer Conposi tions

contai ni ng GndAndifhikde dorponbh’er HiiRPAbdule8s & ¥hbniital col@mbtioR Bt BnclBbihinium

st abi | i t yandvdxjdon QREIRO BistrathBly pecalidedl by ddgreElpiilon Vs %ink Qind alominiulle Rdrbkiassy/ Rk t e
bei ng pr eéwenghe BasicdSbiution o \Binekell AlirfiRih sAKEY THé a@fbidH Prétite® NP ARdtdn@ R et he
pr esento i steasivhs Breakcited. Thd reaulting ipgpldaot id Detdmitglly combihadtaxiais \aadiar thiydirexider reaterialost ced
and fil | eerights sompositionnyiteh iqualiaielyasfiects the\proglertionsfot Zidt and elumidiut is thalsollitios &om

Rei nf or c- whighgtha, puesipitateris Janhéd. aher zingralimirfalels | aze germraliy tof dret formeilaa ZnQ.A(QB) adr| y
provi des @QAafgher yet | ess expensive product, but it sonetinmes presents

t he di sadvaMt Qatg@cabpreaaﬁjlpwa@wﬁglsawurﬁei @ncmn@)e'e@@mgalpr of! asrfhe nivptas, isladdedeat
pol yneis nRyn Agipeus spiiies renderpd,basis by thefyegpnss atemnepnia; gnjammepium saiissuiph asamIMpRIBT one
pol yner s FARORAISy A Sodiym \iyqrexides The. resuling Rrecipitge, s, fegoveiqd @8 chy filtfalion; aRdy &igd &t Re
nmechani caﬁemE‘?'ggé F?‘i"%ém e om 14 %)Qé? 426 L. étd% Eﬁeé‘f ot omMe08 '°"ﬂ tp ﬁR’P‘H o the

t hereby d ﬂ@" ﬁ'eﬁ

0
By B f?ﬂ?&w oA
L j‘g&f%ﬂ B %%?E 2 'ﬁ*g ‘"?5'::1':" g?f -

pl‘ ocessi ngu @etsvﬁl g\/;@or ol wﬁ%} I ons "f:ed
i th cormimnieg s o e racd ﬁbézqf}naﬁ?& "51? lis |>ﬂfrf;9"§9‘£ i sg.srast
equal to §hpsmiico gmgééct:h&ﬁﬁo u@ﬁhé%ofr he s&&ﬂ?ﬂ?%'a .is

Thus i Bs iRkl EdMho Hﬁé aoﬁtﬁ'&%ln& adiFE Heh@hy 1he d@ér@esoftﬁm@ture in the
conposi t i gilymieNwithWiid tihe Bunkidiéh Bydrogliad Alxbd, héther BF fut 88 lcorfiSosiBlorf Hab bédn ekpbsét to
quantity mbistdrd (a8 Dy \cortddt wikhod Rhidénvirddinaht), GRNAO Rimbératire ativiiidh snd e Alimber oNinfest O
30 vol % bwmé banpositiohaas ke@dn theimally prodegdatl. g Rowm tHatiRe aliminehydmbel Willddse xoRfud ant €
may be griemt aystdlina phasés upbiagirglisuch thati theshygiogel iscirangd@imned, pipbablyud s@ebiby/ cdnfaiping a
hydr ox yapaixiutecofi Zunpnias cwdroges asd Bluininiem oxvdeamdgjetiant Att olevatbd lsnpeatuids, therrial &b

pr ef er abl son®Osite0 ofitthe albaive dydroget otepl ocawngndsis talsoreondideredats divar splaciesnoanizinipgen
f ound t haglureinierm hidsaxyleand Skiddh inpiptios.iRince dheLaluminiug epegibt igimvel thajsame teardless of the
conposi t i ¥ep efcanyietinglign.t the tarre "teporappsitiempradidt” twhem aset yrereig rip pnplexed @@d'ea*e ther e
i nor gani calépiniyp-gentaising saacies resdlting|tiom;agy fyee o Glyfina Ayrkogelrapsior 'F'EHSP

corrpour%l( s) Tﬁ"‘sa' 'r‘aef)yd ‘?4§@H'E’qur‘f‘ ‘3;%‘3;.{'&?’1‘? bg feptgsentyd by e froy Bhg%ﬂ*zeﬁ"‘?%t al

cp oOarad oty £ ot S B Al
it abl y AT 2y a% F%) maﬁa oSl f, A e B BaTE o
progHict s ge f ;‘;«%’:%ﬂr tratl P é°é °BHER ot sucL °g° If t he

ddi t é ma h c|d|c umml sulfate ¢
o R R t;% i
é ti wnﬁ'\y

COMpPOSI t 1 Qlkinakd! alufindts, i1 G tﬁg

al um nat enyafocm&aer& Jntr% Rd;dstrﬁHnPUf' tﬂ&ﬁH %Pﬁr?a&:ﬁi%@cc{nﬁmb tsslut-owltct Iaetﬁe

ratio of {gomm bsut it preapn&uoh%f g aihifibiR b8 BGminiad Aydioxidd lahdPnyafated ARiiniurh: oJudbel ng

- most  puef er medalunibe hykirdgéls ababiai withih GheCs2bR00 Qtidt prédenttifentioh ddiulid Aurigiumitiyiree |1 S
a chem caldes; aiidhi a3adibtaite of hytirargillite dd-alirind tiydiaie) MPOHRNort Ak 0:L3 Hid)) beybritais-vel y
produced @ymigoipisyecaiep BAHOHD or HAl2Qs.3te0)cand nartisandite (new IByAHOB)s). diss intindpchwithin the

st rongl y damssial "sloming ihydrogsl or idacongpsition | pueviucti thereat ' lates the Tehaniniuniokidee dlydroxides,

pr eci pi t aineluding kbehraity Gratbming menobydie®, AHYOH)S oromslOsH2Ohland miaeboreT healuminauinen-ng
pr oduc#e i ehydrate, AGOHRr Al Qs rbP)n Eetungium dle-aluming, oﬁ'zOWﬂa'momemm%w'ﬂm theygcope of
vari abl e oS alireina hydispd! Br dpgemaosiian; raskgf the@pt’ect s t he proportions of zinc
and al uni ni B¥erite. giblsite, doghmiten andias mixtuPS: Hietepfearp mertarsd thygregeissTor wpaherein. Tand

zi nc al unPaygteis pafjicula éﬂé’P’éﬁdraX of the formul

The alumina hydrogel or nium containing %eclompos]tlon product thereof, preferably an

55 aluminium frihydroxide such as bayerite, suitably is present in a quantity of 0.01-10 wt%, based on total
composition, with quantities of 0.05-2.0 wt% on the same basis being preferred.

In a third embodiment, the additional component of the stabilising mixture is cupric chromite, a

chemical combination of copper, chromium and oxygen that is represented by the formula CuCr2Os. Cupric
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and is al SQ,dQQQﬁI dered to gl ve speC| es contal ni ng al um ni Um y roxy

oxi de noi eti Ghe merdastEhehIfidabid ' BuithBly SHEAde® Sn 1aSquahtiy of 0O0SEITR% esa%sailoe&&arof
the types Ofonipbshivhf OsniERkitiche , cohthifing €001-0.05c WITIRRFabtbIRAZMIBAREIY Con” thiisere Wads are
herein is pepksdyed to indicate the al um ni um contai ning species resulting
from any typahehvertianndisoaelbtysitoGrbeeks N the raparktion of a 3bmpositionTdsadefied Merdinbefore,
hydr ogel echatactyrizeld iimthbthie comprigsat foroing Cahrintio@ter reigin@ ot fat linebr [alfertatiag pahynwen loticdrigonr |
wher e  O<n<thanoxidd ersicat lieasiropg ethgenically ineatyrated eomepduridywith iah rdditive,gvhareinaiopuaidities is a
sol ut i owre ofydorapaite. i formirigwhthe intimate mixture riay)bewsaried euhusing@mONtakiet restiend indluingr
basi ¢ nmat edry alending of dlewrclvmer and stabilisein gifinely Evld@twrmnfotbfwed e het [pressingzpr gxdtusion of
U.S. - A 3, the mxine Thescamipgsiipy may Alsel ba preduce®hybleriding fthecempangte i aaeltf rajring device.
prepari ng ﬂt?l"@t"’aIVu‘ﬁ? lr %Eﬂ“ beprdudeq U'II'i th%t“’ﬁ%‘?o@@r'"%'a?r P?I@“ﬁb‘i‘%’ﬂh@é@’b‘}f
titrating agidod, foithe reactor pradust iy SHrito Ralletiz aI um ni um sul fat al_um ni um
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al um ni um gnebuitRredHustrative d&ucihpphidatichs AR BEdLRtIdASR BiliGlesisbitll iR bbth Agia aRPRxBlke
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or hydr as gedrd, mitdfatiria; nbl Goatings fdr miviristrdinateridisesr r] al umna tri hydrate, [err]and
nor dst r andi t &he imentidnés fufher illvkirated byribd foltberikg ekaripiess t he cl ass of "al um na
hydrogel or deconposition product thereof” are the al um ni um oxi de

hydr oxi desEXAMigE®idi ng boehnite (a-al unina nonohydrate, AIQ(OH) or [err] and
di aspore ([err]-alum na non- 50 ohydrate, [err]. Corundum (a-al um na,
[err] i & al sdheusheu the|Exaeripsyie feliawing femeopelyisavess usedie phrase "al um na hydr ogel
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bei ng pref erre n a t II' the addi t| onal conponent of the
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chem cal conbination of copper, chrom um and oxygen that is represented by
the formula CuCr204. Cupric 4 EP 0 478 088 Bl chromte is a

grayi sh-bl ack to bl ack crystallinEP@A78/088B1t hat is practically insoluble
in water. Cupric chromte may be prepared for exanpl e’ by heatr ng cuprrc

chromate Cugy oq\eré]a ine: g Cter asd g ammon | bl Snd vi itin
cupri ¢ Chéﬁ‘?rr ' jzd g SLHJQ#% N aﬁﬁd’rﬁ”ﬁg il gﬁ( go :
w % bas nv SO ddhe é%’] 2 e Ld Cf"?‘!aﬂsggm o

cupric chygo erbl refer e

contai ny ng Qa1 ar vi t
st akl} i si pgp mﬁ;ﬁ%ﬁﬁgﬁ&@ﬁgﬁ%%%ﬁﬁﬁgghﬁwkﬁﬁg& %%%hl-mﬁ%‘%mdgz‘ g I7es
al so known e MRkt Rasl prddudsd) B LomBiRthe 8n Qhusdss SBANERIBE BoNRAa4 | grad AdicN@a .
may be r egiminiurs eitta®d Wiy dnh 8qubsus Nediution G amindiRIMC SaMboRRNE IbifidddIRZ 8 phiSof 4.6 ahd
[err] R maihlaindticst &0 N CeRwlvesufting procipitate vab redovara b riftraion Awashyed) @riye At sppRImakly a
| ower ad kyio tf.cng ceitinaaing 500 <fCOMhe RBulting cdino Galumiriateniad aaundle Xatib of a:5/T§ BNOBRO0;.
atom an A&takysis of theetisd glunginateslsyplasma emisgiont spattomelry deterihel thay theonataialabntsifed 44bove
fornmul a i wt%hlsH3 with Zmdrd §.00Pet Ncul arly preferred are
2- mer capt ob&averitei (dlealunting trilwkiate): icvprip eitrerfitezand 2-xoereppiohenzirhidadolo werg obtained commer-
met hyl - 2- #i@lcapt obenzi mi dazol e, wherein at |east one of [err] is nethyl,
and X i's H The mer capt obenzi m dazol e is suitably provided in a quantity of
0. 001- 0. 1Bl 1hased on total corrposr tion. Conpositions containi ng
0. 001-0. 05 %rrerfc tob nzrmda o e on t e sa bas s a 'Preferr)ée?g

'f‘;%? ﬁc tf‘on

S i T %r‘rggg 0:;3:? i

i nti nafe £E‘8 % eﬁmﬁﬁé a,o(ﬁ at
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addi i Ve jyfialdnehlvisd ra‘ﬂﬁ%’@&do&@ a Pi’o u{SE nﬂurﬂ cB:hrﬁerbuEl db&%&sﬁng”b rﬁérréaﬁ@ay

be carri egpigdiy inbThdhPhase Yor dé thaPiofmifRdsn0d, i ncl uding dry bl ending of t
pol ynmemps and stabiliser in a finely divi ded form followed by hot pressing

or extrusion of the m xture. The conpogbkiion may al so be produced by
bl endi ng the conmponents in a nelt mxing device. Alternatively, the

hydr oxyapatite can be Toged W Th T T gactAnt nrering the

pol ynmeri zation reactor T%!"'"&'ﬁ%&’&"‘?%a"f"ﬂ%""f’ ct }?F"s,ﬁw 88 ¢ urry prior to
pel | et szati on. 35 The conpositions of jth@mmventilonnngy al so i ncl ude
ot her additives such ap antioxidagts, dyes, fggklels Qqgsor €ifnforcing agents
fire resistant materials, nould yel ease adentggs Col Oggygt s |and ot her
material s designed to | nprove thggprocessdabildggy oOf Bép@ pgl yners or the
properties of the resulting blengo Such addi tdeyes |ar gsarddgd prior to,
togeth& with, or subspquent tm,dohe bl endijng o8f t hhe pabyk tone and

hydr oxyapat i te The pr€SENCE Of THESE auu'rﬂ' Ves rruy arfect the optimm

I | of h tif f
are;:pr gce y X go%%;)% Icale .\-.4:; Q;a oe rgi:ge?dh;ne w}f: gﬁooi }“ 'géneﬂs
sheet s, lﬁm th drOnN

Vs
are parti e mmﬁuﬁ%qr&aw i
mel ti ng/ crystall |zat| on cyc es wher e el evat ed terrperatures are likely

to be encpumpered. Illustrative of such applications are the production of

articles useful in both rigid and flexible packagi ng applications, and in

“bot h | at er nal postingl ofepdly@on Bl wap atilkzad © Qrepard taddrkti samples eintafing varbusicodtantratioins of

yarns, tithe sdfie cakaburdhydeasykpétitd)andchy the) dantoprodetigs désoribed inv Bxampley!. Géblaratigs thal s.
initial melt viscosity and the viscosity after 10 and 28 minutes.
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The invention is further illustrated by the foll owm ng exanpl es. EXAMPLES 50
Thr oughout the Exanples,» the foll owi ng conponents were used: Polyner A a

| i near alternating terpol yner of cEPOAH8O8BBL de, et hene and propene,
having a nelting point of 220 [err] C and an LVN of 1.8 dl/g when neasured
in mcresol at 60 [err] C. The terpol y\rl‘fag) gl so contained two conventi onal
comercially avail able additives (0.5 W6t a sterical l y hi ndered phenol

as a W stabiliser, and p~—5-w%of a¢ lyner of ethylene and acrylic acid
as a lubricant). 65 PGhlgivre HydBoxyapalite near Viscesity fRasealg t gr pol yner of
carbaon rpnoxi de, ethene pnd pré®he, haying a nelting point of 220 [err] C
andyan LVN of 1.08 di/g Nnen measured ip (m,ﬁres@h,ina :‘@le;err]c. The

terpol ymner al so cont ai nepg—ttre—same—two—fdditves—as pu mgr A, in the sane
amounts. 5 EP 0 478 0p8 BL Pl ymer 4 &linel? a ‘Wﬁ tli ng terpol yner of
car bon nonoxi de, ethene pnd pro ‘aifne, hayi d mePt | ng int of 220 [err]C
and an /N of 1.52 |/g hen mes&ured i cresoiza [err]C The

terpol ymer al so cont ai ned—twocanventiohal veb [ wt % of the sane

WV stabiliser as used in polynmers A and B, and 0.2 wt%of glycerol

nmonost ear at e Thesreguits demangizate: that % addition@f bmlwmvmmtmﬁgete tiveemiscerify inknease
formul a [ ethpt] wouighpthernige scquh ithast itheastabifigere Than resyisoipdicates 7 e Pronpymesdoljscasityed
conmer cithl feguction, Fristive grieneontol wgraple, thdl theesamplgs howm inagple A H@Jééﬂﬁsmstbﬁ veron
of commer cHa): avft e moleciiar weight.of tAPRAYTRHIMNE £AMPE- Wi t h an aqueous sol ution of

The resul t

vvashed dri ed at

anmoni um cErbogzte buffered to a pHof 7.5, and maintained at 50 [err]C

eci pltate was recovered by f||trat|on

DEOXI mat el )f'h one y|]ner angri'he ed a 5 r Ceva;[lgted £S5 e
zn nc al &hi fvﬁ.}ch m %ts eeh% = At@c
al um nat e ,g n &4 until
cont ai ned dm mﬁéi&d; pY&‘s @a E%E\QM rﬁf’that
trihydrate &mslf& .rnfam; “Gnd i 2o0ET SERRL PR a @ewm G2y Bed for

CONTIEN - o2 Eininbbr émg%plaeﬁansome@fst mlsxwaa hée/a%ryem%m (& PBTHC,Yr 8 of
0.25 mm ( 6£an%5 kw)sre dBRANINEALIA cAIENSE! B6r gidnk @fough kb & MeCHSOTTHY FHILEX1ARG] brideHd, @6 S

m nut es. Sedap bspleCapd$hawhlinTEbIYAr | OUS concentrati ons of cal ci um

hydr oxyapatite 20 were prepared, as shown in Table 1. The sanples were
conpounded in a 30 mm extruder, operatiTagledt 150 rpmwith nelt tenperatures
bet weens®30 and 260 *C. The viscosity of each sanple was determ ned over

time inthe nelt in a atpe {EBr t 375 [err] C at
a frequency of 1 Hz. E@E@Jlaﬂm ot I'?ﬁ%@ A.H(%B‘?Aj@ 1?%3’:@&4 and the
viscosity after 10 m hutes. D@ri ng comiBfci a pr‘Béess nd-€Spolfyners are
typically in a nelt phase for*lless fhafd710 rf nut'®8. 2p Pl e |l Cal cium
Hydr oxy&patite (ppm Vi sc‘b§| ty (Pa. Zsec.) 30 85
0 nin. 10 mn 0 2500 ° gp5 167 48265§1 0.2 965
3300. 410 0510990 3ghg 97400 16 0%as 3437
N
© In general, the heat of crystallization for a stabilized polymer will be greater than the corresponding
value for an unstabilized polymer. However, the heat of crystallization for a stabilized polymer will decrease
over repeated heating/cooling cycles. The heat of crystallization serves as an indication of the amount of
crystallinity of the polymer. Degradation of the polymer during heating can inhibit crystallization upon
cooling. The ratio of HC2 to HCs for a given sample serves as a measure of the degree of crystallinity
pu maintained over the two heating cycles. For a polymer exhibiting ideal melt stability (assuming no

nucleating effects), this ratio is 1. The HC2/HC, ratio for each sample is also shown in Table 3.

The HC2/HC, ratios indicate that even a small amount of calcium hydroxyapatite (41 ppm) provided a
significant increase in the amount of crystallinity maintained during a second heating/cooling cycle. Higher
concentrations were even more effective to maintain crystalllmty

%0 Example 4

The extruded nibs from the processing described in Example 1 were dried overnight, and specimens of
the compounded samples were moulded into plaques of 0.76 mm thickness on a 45 g injection moulding
machine. The plaques were submitted for oven aging tests.

The test plaques were placed in an oven maintained at 125 °C. Periodically, test plaques were
withdrawn and bent over an angle of 180 °C. When the plaque cracked, the time to embrittlement (or
failure) was determined as a function of time. All samples exhibited a time to failure of about 10 days,
indicating that the calcium hydroxyapatite had no apparent effect on oven aging.
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965 10, 000 965 2475 Addition of the cal cium
hydroxyapatite at a concentration of 41 pnlreduced t he V|sc05|ty of the
mel t phase pol ymer by 31% rel at BP0 478 @88Bheat pol yner control, after 10
m nutes. The sanpl e containing 410 40 ppnlcaIC|un1hydroxyapat|te al so
exhibited a | ower viscosity, relative to the control, after 10 m nutes.

H gher ¢ ations were even nore effective at limting the viscosity

ity 32? f Rafodnds v ﬁg’éﬂ*ﬁ find? 0 B YA fbrdhE il Ll byl BiBRI ©
hydr oxy 5 r%a%" el 3 qgferwsﬁmg%ﬁ@gafmamm BGstRY & 100 phakihe 2

lists h%’\et Qénnde% urd 15 550 V"CS ﬁ'@eS \n&désu N ehdhCsathpid GRS idbiérmiieli @iver lifthodiil Ghe2eitminreit €S .
60 55 6 paralEPplQe thesm&&Dpbidting APEB 4 &l ekgubibyHIAT X Yamod iiststhe initidlinssttoistdsyy
(Pa- sec. hndthe viscosity atter both 10 and 28 minutes, as well as a rafiovoiohe Meltvistosity Gfteri2A miR®sid n 0
80 relmitial meit visd6¥ity.O. 80 85 300 1.0 80
85 w00 250 5.0 80 84 210 The results denonstrate
that the addition of cal cium hydroxyapatite can mtigate the viscosity
increase that would otherwi se occur without the stabilizer. The results

i ndicate a nore pronounced viscosity 15 reduction, relative to the control
sanpl e, than the sanples shown in Exanple 2. This is due to the | ower LWN,
and | o#er nol ecul ar wei ght, of the polynmer in this Exanple. Exanple 3 20
The pol yket one terpolynmer and the sanpl es described in Exanple 1 were
evaluated in a differential scanning calorineter (DSC), which enployed
seal ed pan containers. The pan and contents were heated at a controlled
rate, typically 20 [err] T mn, until the sanple nelted. The pan and
conten®s were then cool ed until the sanple solidified or partially
crystallized. The sanples were then heated to 275 [err] C, naintained at
that tenperature for 10 m nutes, and then cool ed again. The hol di ng
tenperature of 275 [err]Cis typical for 25 comercial nelt processing
operatjons. The first and second heats of crystallization [err] of the
sanpl es were determned, in calories per gram through use of the DSC. The
values for [err] for each sanple are shown in Table 3. Table 3 30

Hydr oxyapatite ppm [err] O 16.5 10.8 0.65 41
17.1 12.9 0.75 35 410
0. 85 23500 16. 7 15. 4 0.92 10, 000 17.2
16. 3 0. 95
35
L
40
45

50
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In general, the heat of crystallization for a stabilized polymer will be
greater than the correspondi ng value for an unstabilized pol yner. However,
the heat of crystallization for a §Pa‘b1’7|8i°§§@1pol ynmer will decrease over
repeat ed heating/cooling cycles. The heat of crystallization serves as an
i ndi cation of the amount of crystallinity of the polymer. Degradation of
the polyner during heating can inpibijt crystallization upon cooling. The
ratio of [err] for a given sanpl egsegives as=macemeasure of the degree of
crystallinity maintained over thegt he@ ifgreygl gs. For a pol yner
exhrhitigg ideal nelt stability (As®im ng no nucteating effects), this
rats@ is 1. The [err] ratio for edch'sanple is also shown in Table 3. The
[err] ratios indicate that even a small amount of cal ci um hydroxyapatite
(41 ppm provided a significant increase in the anount of crystallinity
mai nt ai ned during a second heating/cooling cycle. H gher concentrations
were even nore effective to maintain crystallinity. 50 Exanple 4 The
extruded nibs fromthe processing cri gedgl R Ega le 1 were dried

overni ght, and speci nens of the npounded gagpl s were noul ded into

pl agues of 0.76 mmthickness on ag|islg injection~nwul ding nachi ne. The

pl agues were submtted for oven i ng tests. 55 The test plaques were
pl aced i'h an oven mai ntai ned at err] C. Periodically, test plaques
were wi thdrawn and bent over an g of L8P RBer8] & Wien the pl aque
cracked, the time to enbrittl enent r fal 10r @) Hafl determined as a
function of tinme. Al sanples exh§prftfed a time to failure of about 10 days,
i nt-<cat ipg that the cal cium hydr oflyapatite had no apparent effect on oven
aging. 7 EP 0 478 088 B1 Exam:'#e Filled conpounds were prepared of
polymer B and three different fill er: cal chum hydeoxyapatite, calcium
carbonate, and mca. The blends prlepgared are Qlowng} n Table 4. - 5 The
bl ends were conpounded in a_30 nmco-rotating twi n screw extruder,
operating at 100 rpmwith a It tenperature of 250 [err]C. The viscosity
of each sanple was determn over yme in the nelt in a parallel plate
rheoneter operating at 275 [#rr] C affla freqguency~of.1 Hz. Table 4 lists the
initial nmelt viscosity and the visc@itysafEelR IRt 10 and 28 minutes, as
well as a ratio of the melt viscesi af ter728 nt'niites to the initial nelt
vi scosi 9. 10 15 20 25 30 35 40 4& 5 5588 § X &
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The addition of a solid filler to the polyketone polymer inherently results in a viscosity increase in the
55 melt state for the filled compound. Thus, the ratio of melt viscosity after 28 minutes fo the initial melt
viscosity provides a relative measure of the viscosity increase that occurs when various fillers are added to

the polyketone polymer.



EP O 478 088 Bl [err] 10 55 nelt state for the filled conpound. Thus, the
ratio of nelt viscosity -after 28 mnutes to the initial nelt viscosity
provides a relative measure of tHe&P QAGRBABY increase that occurs when

various fillers are added to the polyketone polyrrer EP 0 478 088 Bl
IS, COTPOUNSS b il ol awsm oy ), SRR e !
st abi | i tyrhe@ at ur}e|£t Eﬁhéﬁg; 3} 9 on si(:?e ro?l LS oofrﬁ:L ﬁg
conpound (?atlg fch Wil aﬁ%ﬁé@ lzﬁion The

vi scosi tanE&H Fbt: e \UBApoufid Sildd Ath éai&i%Fn &fboE Eb@ih n%FnQHEﬁl il )WB?&

i ndi-cagi NggnidaA® didhdinkiSdling dd3@bilafion ASthd Melf §td.0S or the conpounds fil
wi t hcal cium carbonate and mca (both comercial fillers) were

si gni fi canbrhple i gher, indicating destabilization in the nelt state. Exanple
6 Subsequent to bl ending, specinens of the blends of Exanple 5 were noul ded
i nt o pl aqueSubssyuent Rbldnding, Bfkciniens eftiiel lamds1ofUHxathplegS Were Imotidad i bid@els ape2s e ns
wer e steorigiettigvmouldingnaciiisen Moklert specimhers twerecstorddayéradasiceant uhtit deisiinggMevhaniqaktedtiog ned

n "dry aessperiomrddn "diges mpulded” spReimenst Besulfs offmedhani¢attasting ergishawy iraFableShown i n
Tabl e 5. ThEenmedhanidat aiopgsly ofséer ingicatnthat Fairiline hydsoxyapaiite dsa b jaepeptaljel il orplae i t e
i's an acdelytaiasp @olymer and preyides filled sempaveds s PW@?W“'C"&W%\PHWQI@S*“W Imadey
conpoundsh ?'W“?SFQS@@P{CPHW’MP@WS&?'@”’Eﬁﬁ?&?‘&mdé“'ﬁ% t hose made with conmon
commer®al fillers, such as cal cium carbonate and mica. 15 20 25 30 35 40
45 50 55 10 EP 0 478 088 Bl Exanpl e7 55 A portion of polymer A was
ground to particles of 0.25 mm and,then powder-m xed with cal cium
hydroxyapatite and/or zinc alumnate for 5 minutes. Sanples containing
vaN«ouQ, concentrations of cal cium hydroxyapatits and/or zinc alum nate were
prepared, as shown in Table 6. The sanpl es were conpounded

25
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EP 0478 088 Bl in a 19 nmsingle screw extruder, operating at 60 to 100 rpm
wth nmelt tenperatures between 230 and 250 [err]. The viscosity of each
sampl e was deternined over tine | nEPRATRD8B BN 3 parallel plate rheoneter
operated at 275 [err]C. Table 6 lists the initial nelt viscosity and the
viscosity after 10 apd, 28 minutes. During commercial processing, polyners
are typically in a ngl @ ghase for | ess tdan 10 mnutes. . 5 Table 6 Cal ci um
Hydr oxyapatite (vvt%§ §Z@lc ABumi Rate (Wif% Viscostity (P& -sec.) 10

0

Onmn 10 nin 28 ngh® 965 4820
12, 500 G 25 B 0 965 3437 9, 000 0.05
0. 05 965 u 233 # 8876 (x10 = = g 0.05

965 3779 10, 48p1& S = i 0.05 = S 0. 10
965 2781 8,868 & 10~ 0. 10 965 2798

9,417 The results indicate that a conbination of the two stabilizers is
general 'g nore effecti ve than cal cium 20 hydroxyapatite added al one. Lower
concentrations, particgl ajly of cal cium hydroxyapatite, appear nore
effective for the pol ylketone used in theltest, and the conpountli ng net hod
enpl oyed. The total w® & th® codibi ned 3tabil Rzersiis lefs tHan 0. 25,
indicating their effecth vgness at | ow concentrations. Exanple 8 25 The
sanpl es "escribed in Exanple 7 were evaluated in a differential scanning
cal orimeter (DSC) according to the procedure described in Exanple 3. The

[err] ratio for each3s e i® shwn inJable & 3@ 2 8

Table 7 Cal ci um I—|ydr§x§a°‘ titg (W% Znc Al gni na%e (W% [£rr] O

0 >~ .65 358 § 0.25

0 .92 0.05 0.05 .71 0.10

0.05 .78 Q.@5 0.10 .70 0.10

0.10 .78 B0uTrde [eBr] Bati os & ndi carle tigat evel smit| anounts of
cal ci um hydr oxyapat i e§a“‘ zigic aguni natg (0. 0§ w % each)gprowi ded a
signifieant increasemi & the amount of crystallinity maintai ned duri ng a

second heating/cooling cycle. Calcium hydroxyapatite al one appears nost
effective to maintaig gry$tallinity, but this 45 result was obtained at a
hi gher |oading (0.255w&%g|thad enfl oyed 3n theSothg testE (0.30-0.20 wt%.
Exampl e 9 A portglon &f 3p&{ynmer A sas ground toeparty cl es of 0&5 mm and
then tudbl ed ov@ni ght®i n'nitrogen with 50 cal ci um hydroxyapatite and/ or
zinc alum nate. wfhe viscgsity of each sanple was determ ned over tine in
the nelt in a parallel pEate rheogeter qperated at 275 [err] C.Table 8
lists the initial meltyvidscosBty 8nd th&viscoSity &fter 20 a®l 28 minutes.
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Example 7

A portion of polymer A was ground to particles of 0.25 mm, and then powder-mixed with calcium
hydroxyapatite and/or zinc aluminate for 5 minutes. Samples containing various concentrations of calcium
hydroxyapatite and/or zinc aluminate were prepared, as shown in Table 6. The samples were compounded
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EP 0 478 088 Bl Table 8 Cal ci um Hydroxyapatite Zinc Alumnate (W%
Viscosity (Pa.-sec.) (% O mn 10 min 28 mn O

965 8678 25,330 1.0 EP 0 478 088 Bt 0 965 3681
10 570 0 0.1 965 5926 17,620 10

ina 19 mm glggl)e screw %irwigr, operatm%a ni lloog'pr{?%:f 'flt te e{?ﬁa&?{ﬁ?eﬁmj&% 0 and 550
8

cai o ur h% ‘f’é #i.@@ﬁséiﬁpwai. g ‘”ﬁe Ly on

the pol yR
| 1ty Wphda fbgé‘%kﬁlﬁ Mbt&sCOS'ty Increase
t hat WI se Bogrﬁ&l % g’g i nat i onp ofe trhe t\%/o stabilizers is even

nore. e fectlve than ei ther one added Tapbigvi dual ly. Exanple 10 20 A
portion of pol ymer B was ground to particles of 0.25 mm and then

powder - m xed pw—tir—catcrouni atite bayerit. 0] m rjut es.
Sanpl es cont Jli Fiiciyn Uy 9*519@“‘%@%% 9 'éa?c;’f'( 3 | Ci -y-ms%\f"ﬁr(é\a' ;seé:.‘) itle and/or
bayerisbe werg prepared, as shown|in Table 9. TheOgmml)I t&mingr e28auirgounded i n
a 19 nmm si nglfg~STrew exbruuer, operatTnggat 60 [ qedO00 BB W t4B s66e! '

—

t enperatures [bet ween 23D and 250|[err] C. gThe vi|scgagi Yy 3@d7 Cboﬁo’i | e was
det erm ned oyer time pysthe meltjin a mq,gallel plgag e |r bganel egggpdr at ed at

25 275 [err] ¢ Table §qpists the | n| tiglosmel t Vi sggesi|t wrand tib@soijscosity
after 80 and |28 mi nutggs Table 9 0.10 985 C4l eysim Hydpexyjapatite

Bayerite (W% Visegaqgity (P sec o1ef %9 O |migs5 1Q791§n 8A& nin O
0 9C L‘S‘:%—O—%

154 90
90 284 35 sQ g "90
r ults indicate that a comblnatBn of the two’ :%2 rs is gene more eff ctu an cadlnlu

90\/ 20 %-yg'oxy tite added e Lower ns, parti of cal cm roxyapatlt ore
o
t h we%the ket sed in 1 ﬁ{g com dnfﬁ@ otaﬁ’ ")/ Bﬁﬁé)ne
e vi scczg :Lfa 19 a{,g‘;;rgén gd.atively
ter

const ant e eas m nu es. 28 m nutes, the VI sc05| ty of the
pol yket o np&péyner Si gnl f icantly increased, while the Vi scosi ty of the

st abi Iészg—ga'rrpl es was maintained at a much lower |evel. The conbination of
cal ci um hydfgxsampiRd bRtk tin ER@YA 7 tvdre) éRatbd @ b @ifforemiab saasningy catorimbien (DSCH 5
Exanpl € hdcokiiig®he prbboduBeschiRaad Bampiesng pol ymer C, having a higher LN
Tabl e 10 |imeHcMe, iafid foi dkh saripls iwsheemmiTaie and the viscosity after 10 and 28
m nutes. 50 55 13 EP 0 478 088 Bl

30 Table 7
Calcium Hydroxyapatite (wi%) | Zinc Aluminate (wt%) | HC2/HC1
0 0 85
35 0.25 0 92
0.05 0.05 71
) 0.10 0.05 .78
W 0.05 0.10 70
S 0.10 0.10 78
40
The HC2/HC; ratios indicate that even small amounts of calcium hydroxyapatite and zinc aluminate
(0.05 wi% each) provided a significant increase in the amount of crystallinity maintained during a second
heating/cooling cycle. Calcium hydroxyapatite alone appears most effective to maintain crystaliinity, but this
pu result was obtained at a higher loading {0.25 wi%) than employed in the other tests (0.10-0.20 wit%).

Example 9

A portion of polymer A was ground to particles of 0.25 mm, and then tumbled overnight in nitrogen with
calcium hydroxyapatite and/or zinc aluminate. The viscosity of each sample was determined over time in
the melt in a parallel plate rheometer operated at 276 °C. Table 8 lists the initial melt viscosity and the
viscosity after 10 and 28 minutes.

50
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TabI e 10 Cal cium Hydroxyapat ite (W% Bayerite (W% Viscosity
(Pa.-sec.) 5 . 0 mn
10 nin 28 min o ER0478088B1 419 5248 30,140 0

0. 05 419 4109 23,430 0 0.5 419

3145 18,030 0.1 0 Table 419 3936 22,870 10
0. 05 0. 05 419 %593 - 16,970 The results

i nd| cate that bot [ I V. "D_Lnf :\_L nan t hn \lI cr\ncl 1 \l n'F thn eam' es at a
significantly I oxgalqimwdeMﬁitq hé&ing lugingte &1i%) pol yrfé?co%w (faesecThe

conbi.-nat§ on of 0./05 wt %% ci um|hydr oxyapatiteland 0.05 15 w % bayerite
provisded viscositly control signilficantly bettef §han Omlm,wﬂ %_@a,lnc um

hydr oxyapatit e alfjomer—and—strgnrfrcantty betterTthar P95 wrétha ite

al one, after 10 rmi nut es.1°The conbi nati o was alls§hol %8+ cg han 0.5
wt % bayerite aftgr 28 m'rgutes. Hxanpl e 12 20 The9 ofe elol, appl e 10
was repeat;ad usiblrg polly A ﬁn cupri chlromte 5ortc 3 S dﬁ | le (for
conparison). Tablle 11 lists thelinitial,-nmelt vis ity ECoSity
after 10 m nut es.l Fable—11-2—Cllcium os I ot iﬁ ; % Cupr ous

Vi scosity Hydroxyapatite Chromte | odi de (Pa
sec.) 30 The results depprsirate that both calcium hydroxyemﬁi%and zinc alumin; W%n individually addegh

10 m n @¢ ‘o the polyketone polymer, can sngwlflcantly mitigate thepviscosity increase wyould otherwisg gegyr. 45
0. 004 combination of the two smbgzers is even more effec@ve than either one 886?5’ individually. 3300 0.04

0 965 3600 O. 25 0

0 —B%g-ﬂ 3437 40 0. 005

0 A 20 d% é 163808 Q/as ground to particl qszsomQ\ and then p der-mlerl with caﬁ

1000 @aoglat@e ‘5 'or bayerite_ fo minutes. sﬁn@'& ontaining various g ntrations of ¢

3100 0.04 hydroxyapatlte and/or bayerite \Qeré 9 pared, as shown in le 9. The samples compounded 45
0.04 mm single screw extruder; eratm at 60 to 100 RPM with melt temp es between 23b%n

3

0.05 The v:scosth of each sam rmined over AP thd melt in a parallel plate rheometer opel‘gted at
0.006 25 275 IGbie 9 lists the |§5@Q|el5ascosny and the vu&oQQ4ﬂer 10 and 28 minutes.

0. 006 2000 13000 0. 25 0 O, 006
800 4300 The conbi nati on of smal fabeeount s of cal ci um hydr oxyapatite
with cupric chromite (at 0.004 wt%and 55 .0.005 wt % respectively)
provided initial AR T T N eq the]sanme anount
of cal cisam hydr oxy pat |dt"§ﬁv?fma§at§é . %l.ayeb.é%%? W%g%iﬁgit'%eg tfbilization

after 10 m nutes. The sarrpl e cont afi ning 0.25 NJ}{:\, HetHaThy-e-eyapati t e and
0.05 wt % cupric chrlonite provided la sianificdnfMedutdmdn ZBmmitial nelt
viscosity, although the stapilizat] on afgter 10 g9 nlit g84 Wgs 1agss|attracti ve
than sone of the otlher 1405 0 90 90 284
% 1.0 0 90 90 245
5.0 ' 0 90 90 225
. 1.0 05 90 90 214
40 Compared to the neat polyketone, the viscosity of each of the stabilized samples remained relatively

constant for at least 10 minutes. After 28 minutes, the viscosity of the polyketone polymer significantly
increased, while the viscosity of the stabilized samples was maintained at a much lower level. The
combination of calcium hydroxyapatite with bayerite gave the best viscosity control.

45 Example 11

Example 10 was repeated using polymer C, having a higher LVN. Table 10 lists the initial melt viscosity
and the viscosity after 10 and 28 minutes.
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EP 0 478 088 Bl sanples. Even at these high concentrations, the total

wei ght of the stabilizing mxture_is onI about 0.30 wt% a relatively | ow
anount for stabilizers. To conpar%PP Bl es using cupric chronite with
t he exanpl es using cuprous i odide, the sane anounts on a nol ar basis,

rather than a weight basis, should beq % . On a nolar basis, the
concentration 5 of 0.004 wt%cal ci um hydroxyapatite and 0. 006 w % cupr ous
i odi de i s equi vplept—te—a—eonrcentrgtonr—ef—0—004—w0s-caleciuhyef oxyapatite
and 0. 005 wt % cluSlclam Hyptgniapatio (1t | Bayarite wttoh | Tab \iscosity (Redseedt e | hat a
conpi ngtion of cal cium hydr oxyapat| te W th CUPr @k qdl,,q,e | g8 ARANET ally less
efféct"ive t han tre—combrmatTomof ual mum—lly oxXyapgtt vtr—cthri
chromte. The éxanpl es abgve de_rmn<tratqe t hat | cQbi » ns‘ al ci um

hydr oxyapatite fand cupri cochrorrite, io en agd b of ket pne

pol ymer, can si pnl fi cantl mtigatq th?vi scogi b CY GRS ' woul d

ot herwose occurf Cert ai onbl nati qns he t pbibi Z#r S a3k el even nore
ef fective than eHher “Lbedgeﬂf‘ed e—Rdi-vi—d c‘s't' \égw’se - e#“, 15??2& As copper,
often have a detrinental inpact on polyner stabl lity. The results obtained

with a conbfiedesubningieatethat bpi wabilaarsanalnigigd thedisensity & Herspraples#t 8 siopificatydower
unex pect éﬁi’e’ an the @B’V'ﬁff"f‘ polyey jalopge- Jhe fﬂeb"ra%mf {005 b ff"ﬁ'é’ﬁ 'W' @W?%?"'E FAHPAAL i on

of cal & V'f@s'% ol sigspigeny a%@g'l
descri be 62‘% rdhap 9. 5‘?%?%5“’{ AP ﬂ'“ﬁ??}%?”é’ﬁ‘f’?‘ fon g’isa“}lﬁ‘?l
cal ori net 1" i il *the procedure of Exanple 3. The [er r] ratio

for eachms shown |n Tabl e 12. 20 Table 12 Cal ci um Hydroxyapatl te

(wt 20 romte (W% J[err] 25

0 The proogdlﬁe13 oioﬁglqéle 10 was repeated using polymerQ« and cupric chromite, or 9up70§s leaé
0 (for compari n) ble 1 the initial melt viscosity and the v after 10 minutes. 80

0. 05 0.89 30 The [err] ratios indicate that conbi nations of

cal ci um hydroxyapatite and cupric chr te provided a significant increase

i n theganmount of crystallinity maint a&?&é—hﬁri ng a second heating/ cooling

cycl e, relative to the neat polymer. Calcium hydroxyapatite alone (at 0.25
w9% was sone re effecti t 35 i alnlng cryst.al |n|ty Exanpl e

14 The proced\llj\/?eio Exanpl e 10%\%1“21 repegtﬁeég usi ng pol%irsrer JA :

2- mer capt obetydndxjapatice Tabl Shtgniltests Tbdidenit i aL_nﬂg__ﬁch_Q_s_Lty and the

viscos#ty after 51!% rg nut es 40 e 13 &hyum Hy@ apatmt Bid WM N
2- Mer capt obernzi 03| -se -

0 mn 10 nin 0 900
6500 0. 004 0 0 965800 4820 3300 0.041
8 % 0.004 ggg 320@90 50, 00 O %300 0. 005
1400 5400. G 0 0 0.045 965 3600 1300
7200 0.25 | 0 0 965 3437
“ 0 0.005 0 1000 4900
0 0.05 0 1000 5500
0.004 0.005 0 800 3100
0.04 0.005 0 857 4501
45 0.04 0.05 0 965 4957
0.25 0.05 0 700 3900
0 0 0.006 1600 8500
50 0.004 0 0.006 - 2000 13000
0.25 0 0,006 800 4300

The combination of small amounts of calcium hydroxyapatite with cupric chromite (at 0.004 wt% and

s§5 0.005 wi%, respectively) provided initial melt viscosity stabilization equivalent fo the same amount of
calcium hydroxyapatite alone (i.e. 0.004 wit%), and better stabilization after 10 minutes. The sample
containing 0.25 wt% calcium hydroxyapatite and 0.05 wi% cupric chromite provided a significant reduction

in initial melt viscosity, although the stabilization after 10 minutes was less atiractive than some of the other

14



0. 004 0. 005 1300 6300 0.041

0. 045 1000 6800 55 0.25
1. 00 1000 24, OfR)0 #7088 B1 1. 00
1100 29, 000 15 | EP O 478 088 Bl For the conbinati ons, | ower

0. 005 wt % @?,a%ﬁgh,gm Evith Eﬁé'&amﬁ@&sh{btcuﬁs&ei%i&p k8 same

) 6re 'ves&lgg am t% rﬁ
., . Jo compare { p

gr (iges_sag! drlolis on ofplfagi . r')ﬁ%e;’ ht Vishiafd paluad. Oh %o badis! S SonbdhBation

- LU, 1 RAT Gl Griol, 'A8EiIm G ér%&daﬂt@@ﬁ@ 9.068 wid Wiprdal GoRiab lisPbquRalsnt tda EXiBAMaton 1P
The_sanpl eggg Q\E‘ﬁ"chlgﬁrd i doxyapatite ki dobs Wit RufriecRRRitd. [The repilied GHRblef 19 Nndickie nivaRb
stability dRBhatos of chlEmIFHBkyBSatibaitt chReUR IS iidgensrally 6ke didtveahahQfb dombingtioes S
oper at i Ng @taida®hydrorydpRtitdwithaiptlceniphagues that were 10 0.76 nm thick. The
sanpl e pl agquese BRMPIeP biBwE derdhsitits hatesombiRatiobsasf raldiuathydrdtyapatiterancupric chromite,
Peri odi galwnen #8680 toe thp| pbiyletane vidlyeneni cain dhigaitieantiyn chitipate ttheayiscosity ingieagm ditat wogld 180
degrees (i otierwideodcdie OCdrtain learhbiinationidlotthe dwosstabilizees q1¢ exgn enor effedtivqithart efthpr gne added
occurred, iadidduallyeSdnieeetdls sashias ceppbreofiem havaa sletmental impaet @n nalyreer SRty Thp reHits
tinme. The eobtinedl with @fcomiiinatian ab vaiciura hydieryapetie andquericsqhromite pre UTeKpPQRd; Barticyiaryrig | e
(14[1)a Cal) c %miéwtd thexgsairedbiained fram 8gpombinatioysf ealgiwmdlydienepatie Mt peprquiiodige:-  Oven Life

ys 0 0

concentrati f th Ci h ' f m..
5 Cor s R B AR A i b Sk by by
Qt

8 0. 004 Example 13 0 9 0.041
90 The samples describegd gszgmﬂﬁ $2 were evaluated in a differentialoc ing calorimeter (DSC)
0 \u according to the procedure of Eﬁa"t?lﬁ')a he HC2/HC; ratio for each sampée ig s%§ in Table 12.
0.005 2 12 0.041 0. 045
' Table 12 .
12 0. 25 1.00
1.0 . -1+8—30—Fhe—data—ferenstrate—that 1:9uvlj S centrations
of either calcium h)ldﬁ@i%%btﬁfq’wwaﬁ? W%l r Curpis Sernite (wipali| gHCA1% bi one have

;
little gf no effect Jon the oyen |ife of |the poj yketone ipobgsrer| However,
combi nations of the ftwo, parppsmul arly af highes concent|radb#®ns| provided a
significant increasq in the oen life ol the neat pol yrfer 0.8Thege oven life
results nmust be bal gnced agaoomt the nelt viscoesty datla. 0%%he fonbi nations
of lower concentratifons of cak&ium hydr pxyapat@@% (0.0q4-88941|wt % and

2- mer capb obenzi m dazore (0. 005-0.045 W% provided both increased oven life

and accept ablg, fBlaic,vhR§ Flch that GmbihaISR & cdiflum hydroxyapatite and cupric chromite provided

a significant increase in the amount of crystallinity maintained during a second heating/cooling cycle,
relative to the neat polymer. Calcium hydroxyapatite alone (at 0.25 wi%) was somewhat more effective at
maintaining crystallinity. :

35

Example 14
\a,..« The procedure of Example 10 was repeated using polymer A and 2-mercaptobenzimidazole. Table 13
o lists the initial melt viscosity and the viscosity after 10 minutes.
Table 13
Calcium Hydroxyapatite (wt%) 2-Mercaptobenzimidazole (wi%) Viscosity (Pa.-sec.)
% 0 min 10 min
0 0 9200 6500
0.004 0 800 3300
0.041 0 800 3600
50 0.25 0 965 3437
0 0.005 1400 5400
0 0.045 1300 7200
0.004 0.005 1300 6300
0.041 0.045 : 1000 6800
55 0.25 1.00 1000 24,000
1.0 1.00 1100 29,000

15



For conparison, polyner A was conbined with 2-nercaptobenzi m dazole and two
ot her conponents (not of the |nvent|on% Jl)hosphorous acid and potassi um
bronmi de. Four sanpl es were prepar® 98 Bb wt % 2- ner capt obenzi ni dazol e;
(2) 0.25 wt % phosphorous acid; (3) 1 0 w % 2- rrercapt obenzi m dazol e pl us

0.25 wt % php ?% d{‘)%gm%% eratg) ce(l# Tns o% %e\%aﬁz/lur?\ grg;g)éh gf Sgi’m% &4%% ]to QoX"‘ v
d w Zol

pot assi U%Qr&mb % fttont 2§ @ﬁf‘ als at
crossl i nighy I&& taaa QG¥bin m%ﬁgﬁ
t hese foqp;an ,,;d,éégng cﬂ@hésgg ,&VWE& ﬁgonstrat ed to be unaccept ab e
stabil jzers for the 50 pol yket one polymer. The results above denonstrate
t hatcal caxifpidlygir oxyapatite and 2- nercapt obenzi m dazol e, when added to the
pol yket one pol'yner in conbination at low | evels, can provide a polynmer wth
a good bal ameesamblesrdbdcrinsdSin Exantpje 34 der® \farmed lirite plaﬁeaifd?rﬂhé}!aisﬁbiliff/ Qéstiigd The
f ol | owi ngafpled wae tampepsStrerhakied Saa 18HEn (ks opdratingt, 25DKC ifidyamBiB, platgids thaflwerd U,
NL, SEr0l.0.7Banythick. conposi ti on characteri zed by conprising a |inear
al t er nat i ngTheciample plagfes waretpisnednin Ao ryed enaintaihedhat 128 4 6t Pegodicaliy, kgnhnienplanubd were
unsat ur atwitidrangnd haet, aceepiarazngla ol 180 degreesnfhe relilad ip helf)- IMen i speplp plagustpyagkaslk - 16
EP 0 478 falgw opqurred, and the time to- -pmbrittiement wawpeter@mpbgs 3 fq@ctlerbpfﬁmqa]'nedpgﬂts of 3heee
concent r AVPATN9 fstsERShenn i TR Wy dr oxyapatite, of from 0.004 wt%to 0.04

wt % cBnbined with |ower concentrati orll%mof 2- mer capt obenzi m dazol e, of from
0.005 wt%to 0.05 wt% at about a 1:1 rati o, exhibit acceptable
processabilit The total w%aof the combined stabilizers (s less than
0. 10, i ndi cat i nGeldiumeHydrazyepatite Mtf'e)nleszswmapiom»zimmmr(wwat | Omen Lifs (Daysx1pl e 15
Thé*"sagpl es di scribed gn Exanple fI4 were Tormed 1nto graquesgtor fjhernal
stability tesf{ing. Theganpl es wefe conpregsi on noul dgd on g 100 tlon press
operating at 250 [err]ggssi Nto sanpl e plaqugs that werg 10 0.¢/6 nmijt hi ck.
The sanpl e pl aques wergospl aced i nf an oven gmintained gt 125 derr] (.
Periodi cal |y, |sanpl e pd aques wer e| wi t hdr angioggnd bent gcross @an andl e of 180
degrees (i.e. |folded im half). Wien a sanpb.esspl aque crljacked,g fail dre
occurred, and]the tineodoa enbritt] ement wasoodet er mi ned as a4 unctijon of
time. The reslilts of tdm#se oven-agi ng test®o4sre shown{in Takd e 14.} 15 Tabl e
14 Cal ci um Hy roxyapatOZSe (vvt % 2- Mer capt@ébenzi m dazol e (1@ % Oven Life
(Days) 20 0 1.0 B

9 0.00% 0 9 0.041

0 The data demonstrate fAatOlow Soncentrations of either calcium hydroxya&tite or 2-mercaptoben-
90 zimidazole alone have little or no effecBerOi® oven life of the polyketone polymeR) HéWever, combinations
0 of the two, particularly at higher coRcefitfeitions, provided a significant increas®inQhdDéVén life of the neat
0. 005 polymer. 12 0.041 0. 045

12 3 These oven life results must be balanced against the melt viscosity data. The combinations of lower

concentrations of calcium hydroxyapatite (0.004-0.041 wt%) and 2-mercaptobenzimidazole (0.005-0.045
; wi%) provided both increased oven life and acceptable meit viscosity.
Example 16

For comparison, polymer A was combined with 2-mercaptobenzimidazole and two other components
{not of the invention), phosphorous acid and potassium bromide. Four samples were prepared:
(1) 1.0 wt% 2-mercaptobenzimidazole;
{2) 0.25 wi% phosphorous acid;
(3) 1.0 wi% 2-mercaptobenzimidazole plus 0.25 wit% phosphorous acid; and
(4) 0.25 wi% phosphorous acid plus 1.0 wi% potassium bromide.
When heated, all four samples exhibited severe crosslinking, and could not be analyzed for melt rheology.
Consequently, these four additive (combination)s were demonstrated fo be unacceptable stabilizers for the
polyketone polymer.
The results above demonsirate that calcium hydroxyapatite and 2-mercaptobenzimidazole, when added
to the polyketone polymer in combination at low levels, can provide a polymer with a good balance of melt
viscosity and oven life.

50

Claims

% Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, NL, SE

1. Polymer composition characterized by comprising a linear alternating polymer of carbon monoxide and
at least one ethylenicaily unsaturated compound, and an additive, wherein the additive is a hydrox-

16



0. 25 1.00

1.0 .18 30 The data denonstr “Iwm(!“ﬂm QI ntrations
of either cal ci um hydroxyapat i tEP 847@08&Bt apt ob asol & af one have
little or no effect on the oven I|fe of the polyketone pol ynmer. However,
Conbl pat | On gns\,\ﬁw?rp nc \r) Lard éh at lcl?x gh FoX %Sartlfzeewfro%té Svn%pl[) \64ded a
Signifl /fc Em%‘ r on lenqg ?obenib:;EaQ , O wt% h%

oven | f T i iq e uaad B aihe

§ hl
conbi n \(}E g ti g@ cium hydroxyapatite ( 0 004 0. 041
w %, aﬁ‘ l"?rtg,\"(raggtp? enzim ﬁazo e EO e(’)’105'00 045 wt% provi ded both increased

oven | &fn acceptable nelt viscosity. Exanple 16 40 For conpari son,
pol ymer—AwWas conbi ned with 2-rmercaptobenzi m dazol e and two ot her
conponenthe (saMpled HeskliRd | il ERAMpPIEO N wer Nl it plaquRs ifel thentlal ptbity Stesting. bfhemi de.
Four s gdipied wevidompfebsighatidiidiod 6ila 100 tOn preddoperating @B250 O0ema samplbcptzglies; that Apre 0. 25
wt Yosphogehartbidis acid; (3) 1.0 wt % 2- ner capt obenzi m dazol e plus 0.25 wt %
phosphor dlhe saroplel plaquasi wré plabedib anvibdsn ieintairied RI2S *&c Pefiogitally, sample pleguepWerAssi um
br om deithdriverant dentedrossadn anble of 180dagtoes (Lexdhiidest in ek s\Whesrsapple PN RPHES and
coul dfeire lpecurerh lagd thel titmg to erelirittiomprt wag gstermingth sb@ fHasHo g tine, Jasresylts of 1988 1 j ve
(conbi Aaniaging estieresheramiphala 4t ed t o be unacceptabl e stabilizers for the
pol yket one pol ymer. The results above denonstrate that cal cium
hydroxyapatite and 2-mer capt obenzi m &Y e, when added to the pol yketone
polymer in conbipnation at lowlevels can nr ovide a polyner with a good
bal ance of [retdciur Byiasydpgtitaiwets)o /%Mérbép@berﬁnmm ®86)[J OvesLiledPayshp f ol | owi ng
Contracting[Statres. I, BE, CHILI, D PK FR &8, &R ITg LU N, SE 1.
Pol y?rer conposi tion ghgracterizpd by congrising a |ipear agternafing
pol ymer of farbon nofgyxi de and pt |east gne ethylenifgally gnsatufated
conpound, apd an addjds ve, wherpin the agditive is al hydrox- FP 0 478
088 Bl yapatite. 2. A conpositipn as clapoessgd in claim 1, charactperized in
t hat,st he polyner hasprepeating bnits of bb& fornmula [err] 8hereip Gis a
noi ety of ap ethyl engagpal |y unsajurated hgdesocarbon of at Iteast three carbon
atons, 10 pol ynmesg4sed t hrough the et hg#seni c unsaf uratiidn, anf y:x [err]
0.5. 3. Acpnpositiomsas clainmefl in claiml@ or 2, chhractdPized |n that the
hydr oxyapat {te is cal@i um hydrokyapatiteiPerr]. 15 K. A d8nposijion as
claismed in clTarnms I, 2 or 3, characterized in that the hydroxyapatite is.

present i,edyqlH! dnEtVateO fha10f Leoh@ntfdo¥t 86 eithét SRRiuMNhydRkyabatited D2 feickidben-5. A
COMPOSiziniiRPoidSore HAVeTRIL drho ekt BA the ofdnaifedd trRIdogRstbnb Potfrert Howbwr, ltyibinetipraspat i t e

| S presemb s péh.@iaap bl HighBF conébnflatighba Plolitied edignilicahd therese In the Yyenpifecsfatisaipbty
0. 0151 QIyMGr% based on total conposition. 20

These oven life results must be balanced against the melt viscosity data. The combinations of lower
concentrations of calcium hydroxyapatite (0.004-0.041 wt%) and 2-mercaptobenz:m|dazole (0.005-0.045
wt%) provided both increased oven life and acceptable melt viscosity.

Example 16

For comparison, polymer A was combined with 2-mercaptobenzimidazole and two other components
{not of the invention), phosphorous acid and potassium bromide. Four samples were prepared:
(1) 1.0 wt% 2-mercaptobenzimidazole;
(2) 0.25 wi% phosphorous acid;
(3) 1.0 wit% 2-mercaptobenzimidazole plus 0.25 wt% phosphorous acid; and
(4) 0.25 wit% phosphorous acid plus 1.0 wi% potassium bromide.
When heated, all four samples exhibited severe crosslinking, and could not be analyzed for melt rheology.
Consequently, these four additive (combination)s were demonstrated to be unacceptable stabilizers for the
polyketone polymer.
The results above demonstrate that calcium hydroxyapatite and 2-mercaptobenzimidazole, when added
to the polyketone polymer in combination at low levels, can provide a polymer with a good balance of melt
viscosity and oven life.

50

Claims
%  Glaims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, NL, SE

1. Polymer composition characterized by comprising a linear alternating polymer of carbon monoxide and
at least one ethylenically unsaturated compound, and an additive, wherein the additive is a hydrox-
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6. A conposition as claimed in claim4, characteri zed—m that the
hydroxyapatite is present as a filler in a quantity of ﬂ
preferably 30-50 wt% based on totﬁ?oé@rﬂ@sgllon .' mmm“mm “\
claimed in any of clainms 1-6, characterized in that it addFtllona'II
conprises one or 25 nore inorganic or organonetallic stab|I|5|ng
conpounds, whiPEH®i s (are) present in a quantity of 0.001-10 wt% based on
total conmppsit 0. C GRCHrRS oZ@e 1 n
that the. aay Rty o sBREEET bairOf BEaGh BT et fee ROBR L
present ;in a quantity of 0.01-5 wt % based on total conposition. 30 9. A
cor 03|t|on as clainmed in clgk that—t he additional
stabi | i si ng conpound is an aI um na hgldrzoge Xor an alum ﬁl um cont ai ni ng
deconposi tion product thereof, preferably an alum niumtrihydroxi de such as
bayerite, Whivkéteih & Br£meiBY of Bn athgjoradaly tinsatorted hdrechBombst Idrsisibee earberpaterns,
CONposi td ON. pafmeiSed troaghipcastylonio bnsatsratidnaandyak S6.cl ai m 7, characterized in
that the additional stabilising conpound is cupric chr omi te, which is
present i n3.aAgqcamposition asf clgmeD In- dlaih Woy2, (sharectprizad Foﬂ‘%tlth?;dﬂi@@!?ﬁai'%ris calgium p
conposi tion aydreyapatteGanfOk @M 7, characterized in that the additional
stabilising conmpound is a 40 nmer capt obenzi m dazol e, ' resent in
a quant ia y4ofA @mgesition a3 clgineq injplpirasy!. 8@‘90?*5‘[“‘8"8%6‘5‘?35 Frﬁﬁ‘ydri’ﬂ’apaﬁfdscg@?"tf'%f

t he prepar at 9ty of $01dp AH ¥ P?saﬁmatgtabfé’f*'wféa". n claim1, characterized in
that it corrprlsesform At

pol yner of &¢ é\’%’ﬂ‘ sgg; lE v‘ﬂggm ff%%aé% nze tqg:j’ gdroxyﬁf@(g i& lte%{nﬂr dﬁ%lhser
coh:pound V\ntl‘f'%?f’a {0010 S A REPTRERM S add |ve a atite. 45

dains for 6. J.t‘BX"hé‘&au?@d“&m ofdle 4, anrﬁéﬁ;e% 'in fhat tﬂe hyﬁfo%ﬁﬁ% i& an{ & dlediddi NQ

an addi tiv& t {’ fmbl 13656 Qo). Waded 8 10kRERRBsiBRNOXI de and at | east
one et hyl eni cgﬂﬂv unsaturate cor¥pound Wnereel n thedagddltlve Is a

hydr oxyapay,i teonfdBsition aBRFRE $n & of LIS, Liardloddeinlthat G eiBiBaHaBT domplibes ond drat
the pol yorer hase ihéteMRiok Bigarembialic QdbilibiRecdnipbiiiids, whickeis tdre) pressuld bragjuantity of 8.061-10
moi ety of an wgdosk&runaahllcdmposient ur at ed hydrocarbon of at |east three carbon
atons, polynerised through the ethylenic unsaturation, and y:x [err] 0.5.

17 EP 08.4 m8cda@Ssitldit as claimed in claim 7, characterized in thaCthe additional stabilising comipund & Zinc
Process as clahimine®, whichtd mesentin @qualijty oftdn Got% tiasasichnitotel corepositigre
hydroxyapatite is calciumhydroxyapatite [err] 4. Process as clained in
claims 1, 2 o¥cdposiearaaslaisyed e daimn/, cchasacterizad im fhat e pediiensl ﬁ@b'l'sglgafame‘a'"‘i' i a
quantity 5  alumingfhydroghl on @ W'Wm/&°’!ﬂ‘§'§(j’9€ﬂq‘99%‘t°alp'°eﬂﬁg'}']ﬁ@ft fqrabl a“ff‘"dl‘,‘

as cl aimed i rrihyraxidn guchcasabaveiter Mhickyisi preseptain @ HWaNHYPT Q0 11fh M %o Dot 380‘8‘8' as
a stabiliser q°'|"ip‘?§'“a‘hant|ty of 0.001 to 5 w% preferably 0.01-1.0 wt %
based of®total conposition ess, .a

char act eri 3&d $9PPPY} a3 Ay f@%ﬁl&% ol '"{?’ éjégﬁd H%Lall :E %Eéanﬁounddsucal (& ty
of 10 to 70 VRO MEEL SRRSO B Y asevc'}é}"() osition. 7.

Pr bgess as 4%, ll@ %sdlord a%né(aerJd if cﬂlm &algcterﬁg@rnatﬁét%d Zo%mor{ans&lhﬁfng @Smﬁohhcpﬁfﬂ Iy

i s added, one 511 ek BaSdaTe 164 BIHRPOREH.
whi ch i g° (ar e'? Ircaﬁﬁasent am(‘}‘ﬁ'aﬁ rfﬁﬂggﬂﬁﬁﬁﬁtgl d1(S(ga1vvt % Mk

12. Process for the preparatlon of a composition as defined in claim 1, characterized in that it comprises
forming an intimate mixture of a linear alternating polymer of carbon monoxide and at least one
ethylenically unsaturated compound with an additive, wherein the additive is a hydroxyapatite.

45
Claims for the following Contracting State : ES

1. Process comprising adding an additive to a linear alternating polymer of carbon monoxide and at least
one sthylenically unsaturated compound wherein the additive is a hydroxyapatite.

50
2. Process as claimed in claim 1, characterized in that the polymer has repeating units of the formula

~f~CO—CHyCHy——r——+CO—-G—+y~

wherein G is a moiety of an ethylenically unsaturated hydrocarbon of at least three carbon atoms,
polymerised through the ethylenic unsaturation, and y:x < 0.5.
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~15 based on total conposition. 8. Process as clai

characterized in that the additional stabil | si ng corrpnm‘““mmmmml“ ‘“‘

al uninate, which is added in a qfh@A808BY. 01-5 w % based bn tot%al *
conposi tion. 20 9. Process as claimed in clai m 7, characterized in that
the additj o aéesssgsac' phein bt B2 illeckehdin a%t | R %gsu%qska@am Aftncalashd| Um

cont ai ni r?g o 8]3;3? on produc ereo an alum ni
tri hydrox- d% as bayerite, which is present in a quantity of 0.01-10

W % basgd gR.dsQ L Iauﬁm QBints' 108 or é(v}:har?c‘ié?iﬁéﬁsﬁ th@Sthé hydkoRTRiplatitd s Géiddk T o quantity

charac;erl Z8%.0h b F ggggd&p[gwtcb,gg@hmstabl I sing compound is cupric 25
chrogite, which is: present in a quantity of 0.001-0.5 wt% based on total

CONPOSi t igdNprodebs adLIAMES T ckiim @] EraiBBrizod inCthaXitia MydroRyapatiaCik @tded @ ai stabliseain 4 he
addi ti onal glaatey bioon® soawPErBEbly 6.0R1.0/R1E dpded be il coimpesttioh.e, whi ch i s
present in a quantity of 0.001-0.1 w% based on total conposition. 3012.
Proces® feor Piotess py éghasdin icleim 4 thagactedzwp dsthat iterhydroxyelstite ircaddédrasc fillerrin iquaﬂﬂtv

char act er i zefdOitm70t Wikt priferablp AfpHA witss based on tolgl campdsien. mat e mi xt ur e.

Pat ent anspr Uche Pat ent ansprache fur fol gende Vertragsstaaten: AT BE, CH,
LI, DE, DK, Pifess @ claigrd in any pficlaimg 1-6gEhatpsterized fin f ipnaliy fegtided %1"‘”9
dadur ch gek iserania < lrsetometalistabilising gampopnds ihich iadare es&Ttt"b‘?ﬁ‘@Ft%ﬂQr?ob Y% rer
aus KoMl ennbaseskeioBtfampesiion st ens e| ner et hyl en| sch ungesattigten Verb| ndung

sow e ei nem Zusatzstoff be t eht, i e%m e EnPs%(rﬁaé%ﬁupoug i éqEIt
Iigl yrzrerZS| 2ﬁ'“’W‘ Wéﬁ%@ "E??l%gﬁggodg&% ra?reel ;gﬁ,:%éli i%]%]B%NZ 11 X Y

CO~/ 4 éroc %ﬁ@lh%&d lnv&qnlt 9 f ?Eecﬁ?’%ﬂp 1h& abdnd gt%blﬁsfnﬂ RbEduh ks GR aRmiRa

ungesAfti gt ¢ i £5 proaamfare & rbreb b dihibrh inGdrBO
bedeut et dfay@ it %.cﬁ -5 8896 Wb bXied bn Bl SHBSsitSH. €T t

wur de, und y: X usamrensetzung nach Anspruch 1 oder 2, dadurch
gekennzei {ghBRkess 48 RiafifedSh Q:me@' chdRBibrdsd i Witothe Aaditichal LGNk compound is cupric

Cal ci ughydr gpeiRakhidh iSrbssaii 4 hishdribid.008-0.8 8k, based of uwsdh tomposihzung nach
AnsprUchen 1, 2 odor 3, dadurch gakennzeichnet, daB der Hydroxyapatit in 55

ei ner Menge Pwosss OasOdlailabds in/ Qlaiie W, cRdraciodd gerthatuife cddditioGe ssabilisings sempeueeiszang,
vorliegt. 5meifusetendmisabianhigh iscodserhinspyuamnity of 0.00fGiLwEH baged emiiakdorhestion. daB
der Hydroxyapatit als Stabilisator in einer Menge von 0,001 bis 5 Gew. -%
VOr z ugsanel2s @rodess Tor theOpré@avetionddf almompqsition agdefipkddn claigahricharasirized imthat it gompgises 7
088 Bl forming an intimatq rhiktare. JJJij [31il 131 i liii *C L M S i
menset zung, vorliegt. 6. Zusamenset zung nach Anspruch 4, dadurch

k Ratentanspdghe o d I |
%&?B;ELWeWswng@%é%Y Steatn’ o7, a'?é%dém or o A MDA s, s
set zun vorl i egt ne g n poq‘purch

‘b ﬁ’glym L{Q{ g, glrr e rﬁze C% C?ali sm@ug g‘ erﬁa‘n%erengré% n <]
R

|n I’
vok-0, 001-1 ézogen a&% ﬁ{@ mzusarrrrensetzung, vorliegt bzw

vorli eGP, Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da8 das Polymer sich wiederholende
Einheiten der Formel

~4=CO—-CHCHy —+Fy——F-CO—-6——ty~

45

aufweist, worin G eine Gruppierung aus einem ethylenisch ungeséttigten Kohlenwasserstoff mit minde-
stens drei Kohlenstoffatomen bedeutet, der mittels der ethylenischen Ungeséttigtheit polymerisiert
wurde, und y:x S 0,5.

50
3. Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB es sich bei dem Hydroxya-

patit um das Calciumhydroxyapatit Caio(POs)s (OH)2 handelt.

4. Zusammensetzung nach Ansprlichen 1, 2 oder 3, dadurch gekennzeichnet, daB der Hydroxyapatit in
55 einer Menge von 0,01 bis 70 Gew.-%, bezogen auf die Gesamtzusammensetzung, vorliegt.

5. Zusammensetzung nach Anspruch 4, dadurch gekennzeichnet, daB der Hydroxyapatit als Stabilisator in
einer Menge von 0,001 bis 5 Gew.-%, vorzugsweise 0,01-1,0 Gew.-%, bezogen auf die Gesamtzusam-
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10 & Zusammensetzung nach Anspruch 7, dadurch gekennzeichnet,—daB-es—sich
bei der zuslitzlichen Stabilisierungs-verbindung um Z| t,
das in einer Menge von 0,01-5 Gew. EBP 43BO8YBh auf die ermﬂllﬂﬂﬂﬂmm :
Gesant zusamenset zung, vorliegt. is 9. Zusanmmenset zung *naeh g 8
dadur ch gekennze chnet daB es sich bei der zusatzlichen

Stabilisi eru (ﬁll?ﬂg um ei n Hydrogel aus Al um ni unoxi d oder um ei nes

seiner alu o) f«dééké zoichidh, ZdA8) GGy EixydPRHE SIS Fullmittel i
Al um ni urrt€1| %;ﬁfma%hé &g&nnﬁiﬁ%?& dwt-o) ﬁ:?z%[ woise (E‘id?v -9, B&Bgewygﬂa{é%&&nﬁusgﬁﬂ;&a

Gew.~ % bezogggm ﬂ,gdte Gesant zusammenset zung, vorliegt. 20 10.
Zu@mensetzung nach Anspruch 7, dadurch gekennzei chnet, daB es sich bei
der zusltzy cAshmehsdBund fdck B e ARDrOcHS NGB, dBAUKH [Eoksdolchinet; B sfb tuskiiabot esin
das in einer ojngéhrer® Andigaiche bdbr dtillorgdhische Babitsierumgsvertindungen enthilt, die in einer
Gesant zusammveagd vbh 0991-100Gewi-Bgbezoghil auf disGrsanEnsatrensazung o briieBhawr varliegsn;

dadur chigekennzsi chnet, daB es sich bei der zusatzlichen 25

St abi | i si e8.u rnymebsem:lnmgad: nAnsprachiVB T dedprtio lgekennzaicialy a8 (egysigh | bei derazpsitlickenner
Menge von 0, GibiligeringSeethindig lye Zisiaymical handple dedis amrﬂ@m&%ﬁz@m@% bezogen
vorliegt. 12. aui\mer$Q§ane¢$alzmnsmﬂsstveﬂw§ng ei ner Zusanmensetzung wWie in

Anspruch 1 definiert, dadurch gekennzeich- net, daB man e| n |n ges Qeﬁn
aus ei ndin B rAsgAmmensauag APCH ANSBESh Povadreh ga't?g"%'iw "5‘ sétzlichen

|
ni ndest ens eiSRbflisigry %dg'&?"hﬁg\g/%qr?qe ’“\9&’ ’f' erghan st alé’(%\:“%‘;

herstel It, beAoa@ye hve ® tansprl
f ol genden Ver'fe}"ﬂ?;‘é"g d%% §°z° on L7e ?ﬁ?"g "saﬁ'el "samg u ei Igem | i nearen

al ke ni er en lﬂgchKRrﬂLr anl.l Esﬂﬁl’ﬁts to%‘%s &l S Qb YsRicRdnh
unges~t %ﬁ & eﬂ% ﬁanaéu %tne.dﬂmges,oﬁ 0 So1-6"Gew. %,

i
=
u

Hydroxyapat t 1, dadurch
gekennzei chnet 3"1 ynmer si ch W eder hoI ende Ei nhei ten 40 der

Fornel - +OPChy Msﬁz%n nach Anspruch 7, 8édurth> ge*ennzelchn\ét dAD 3 Uichetes lder WiRhtklidhdn

ei ne G yppi ergyiisier sﬁélrmmgehrh)binemrsa“pbbbﬁiﬂﬁtﬁadl thr@ibIE ia@hbisun Wesage vait @th-0rTi t
m nde- stens ghweh, KRbden actarf desinirmamhadaringtvorigher nittel s der et hyl eni schen
Ungeslttigtheit polynerisiert wirde, und y:x S 0,5. so 3. Verlahren nach
Anspruch 112dmfalien e Herstellung) aiket Pogaaimphseizting Wa B Aspra¢hchddfiniprt, fledurch gekennzeich-
Hydr oxyapat i tretidatiman €BaintigesrBeynticio susainati lincaaiatigriedander Byljmer lgug-pblepmongxid und
Ver f ahr em nachindesteps eireh ethylehiscipungekttigien Vetbindyng mit giagre Avssiastelieestellt, bpi derp) e sich
Hydr oxyapat i tum Hydsaxyapetithendefe von 0, 01 bis 70 Gew. -% bezogen auf die

Gesant zusanmmenset zung, zugegeben wird. 55 5. Verfahren nach Anspruch 4,
dadur ch gell’éﬁﬂ'f@?kﬂﬁ‘?&t‘"”’daﬂ'deéﬁ’ewm&a%t | t aI s St abi | i sat or in einer
Menge von 0,001 bis 5 Gew O/ vorzu s bego'%emm(%gtgndi e

Gesant z# arhmeYpriahien E?j ef" Rden ?(?
11111111c1 1 elr?dr]_ ﬁhyleqlsp 'Pfia %%Eb{natﬁp e@ﬁ\elh Esrqtzi rUcﬁ‘%] % rI]-Iydroxyapatlt
gekennzei chnetetaB der Hydroxyapatit als Fallm ttel in ei ner I\/Enge von 10

bi 570 Gew,- O/e'erfa %nzlya(ﬁ Wﬁép?u%h ‘?’Odaglgrchegné%rg%ichp&z&g Gl %ﬁméﬁ isff':‘h wiederholende Einheiten
Gosant zu4§am"re&§ rmelz g, en rd.

—4~CO——CHoCHg~—}g—F-CO—6—+—ty~

aufweist, worin G eine Gruppierung aus einem ethylenisch ungesittigten Kohlenwasserstoff mit minde-
stens drei Kohlenstoffatomen bedeutet, der mittels der ethylenischen Ungesittigtheit polymerisiert
wurde, und y:x < 0,5.

50 3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB es sich bei dem Hydroxyapatit um
das Calciumhydroxyapatit Caio(POs )s (OH)2 handelt.

4. Verfahren nach Ansprlichen 1, 2 oder 3, dadurch gekennzeichnet, daB der Hydroxyapatit in einer
Menge von 0,01 bis 70 Gew.-%, bezogen auf die Gesamtzusammensetzung, zugegeben wird.

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, da8 der Hydroxyapatit als Stabilisator in einer

Menge von 0,001 bis 5 Gew.-%, vorzugsweise 0,01-1,0 Gew.-%, bezogen auf die Gesamtzusammen-
setzung, zugegeben wird.
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& a
-

- 6 7. Verfahren nach einemder Ansprlche 1-6, dadurc daB
zusitzlich eine oder nehrere anorgani sche odor netall o %ﬂ iﬁ"ﬂ@imm
St abi | i si or ungsver bi ndungen zuge 78 Q88 RN die in ei mer cNengen .

0, 001-10 Gew. -% bezogen auf di e Gesant zusammenset zung, vorliegt bzw.

| Ver f
vor h| SO eerh gr a %En r%e% ééﬁéhn%eggfez B e Hi&ﬁ&gﬁ%ﬁ a%hﬁﬁk.ueﬂﬁ%mgﬁ
n

Zi nkal ur ni nal nﬁ%ﬁ e von 0 1 5 Gew. - A; ezs?)"étg?lns%tuf
di e Gesant zus% se zung, zugogeben Wi rd 9. Verfahren nach Anspruch 7,
dadurch GOkeRMARE Rd2R Shhem daBanSstuchb 618, Bflrckl §ékerndSitrngt| dad REsAzInadMHe ddérl rRshtbRYS -
ver\Q_,ndung MHdtgerisind Nodsromathiiordfischd Wﬁbnélé}mg&}e%lrﬁdfgén (2(igogéLaR Swekddh,N@i6 in einer

al um ni Uﬂhah&dg@%h 070196 BbWLI%) Bezodén auf die PEsafttzlidammensstzingRMiIBgtDew. oriegon

Al um niuntrihydroxid wie Bayerit handelt, das in einer Menge von 0,01- 10
Cew. - % l3ezogrRNMerihtch dhsprude s, amtmsgamms:ma uiakyes siabriei deg eustitzighen\Rabllisibiuegs- nach
Anspr ugh 7, vettirdiunigc bmgZik@lominati ieaAndedtt dasd mBoiges Mangé vire i0,08:8 r Gam.r%, tbezogerh eyt die

St abi | i si er Gesgmtzusammionsadunggzugegeb@npifirds (1 1) -chromit handelt, das in einer
Menge von 0,001-0,5 Gew.-% bezogen auf die 20 Gesant zusam*rensetzung
vor [ i egt .9 1Verfalven fiagh Aospruct:é: Hagyraygeiennzeichneg) slak, e Hchdei«an pusatlichenoftabiligigmngss,
sich bei deverbindypg ym pin tiverogsl ausi Aluminiusnoid gder UNRINGS SRIRAh Q'U’HW‘P@PWW“ Zersetzungs-
Mer captobenpPiHkaawrraswaisrin ein Avminiumyingdrad wig Baysrit hapdelt,slag 5 pingr Mengg yon Q01-
bezogen auf 1Qj$%~-@Q%ﬁ?%&g%‘ﬁ@ﬁ%’é‘?%ﬁ'ﬁ@eﬂs%‘f"ﬁv@ﬂ 9 25 12. Verfahren zur

g:lr(zaﬁl_l ung ej egnwh dlrr def netedr ens:jo h rgggﬁ g%ﬁ%%%
Revgndl catl m er rom't thl er ac {ﬂs suva 0 f %E
DK, FR SF "f 1 Oorrp03|t|on de polynbre caracteri sée en

ce qu' el 'ﬁ 98%%#95&%9 LWG%E@:H RERLdicRndt] dalf b Gondsdi 889 RESSMARerISEIRRARE et
d"au nmoi ns UiuitddRPaR @ms Wﬁt@d&hﬂ&@iﬂﬁﬁﬁdsh ?B‘éé’-fnlbfn@r :n&hb; Vo C0d6L0} idew.-% Bezogen

| " addi tif 33 die GeSsitzudihindn¥dtiuR Yorfig@tt i te. 2. Une conposition selon |a
revendjcation 1, caracterisee en co quo le polynbre a des nailles de la

formul o 42, verfahren zur Herstellung einer wie in Anspr(sht + (éfinidfEnt 2usamrhen¥ethudy, dadurch gekenn-
3y dans | aquéidhhe?, dag @i eibl aiggCGdniisembidietin hydr ocar bur e et hyl eni quenent
insature d' au noins trois atones de carbone, polyneris6o grace a
| ' i nsat urmeversticalioms/| 6ni que, et y:x est inferieur ou egal & 0,5. 45 3. Une
ConMpossd i Raversiiatins pour desckialis cantrastants sulvants 1A BB ‘Eﬁ'silégE BK, T G, GR, IT, LU,
| " hydroxyNlaBBtite est |' hydroxy- apatite de cal ci um Cal a( PO4) 6(O—|)2 4. Une
conp05|t|on selon les revendlcatlons 1, 2 ou 3, caractb6riseo

' hydr oxyl afampesiionage pglgmére cafg 1569198 Qo "’Elr?émgﬂ 8l tpg'y'ﬂ"{ d'" u % &en
p0| ds, par ?ﬂ%!ﬁetdeacafb&"%ﬁrf’;ﬁﬂﬁ?ﬂsdﬂ cPposF &thyigniqueent insapire, gt pp E'eﬂ dﬁdq'té
revendfcat i 67 U2e IRXRRElR soe on ce quo | ' hydroxy- apatlte est prtsente
comme stapil i sant n IlIed ference
o0, 01 151 UpP Ry ln o et o e o o8 ofb B el 06 e 50
COFJ:pOSItIOI‘l L'n 1a revend| cation 4, caracterisbe en CO quo

| " hydr gxy-apatite est pres.eg.tcg_@ggpefg a_y.n‘e.)_q.pa.ntim de 10 & 70 %
en poids, de preference de 30 & 200 eh ‘pOkds, par rappbrt a la conposition
totale. 20

dans laquelle G est une portion d'un hydrocarbure éthyléniquement insaturé d'au moins frois atomes
de carbone, polymérisée grice 2 l'insaturation éthylénique, et y:x est inférieur ou égal & 0,5.

3. Une composition selon la revendication 1 ou 2, caractérisée en ce que I'nydroxy-apatite est I'hydroxy-
apatite de calcium Cai0(POs)s (OH)2.

4. Une composition selon les revendications 1, 2 ou 3, caractérisée en ce que I'hydroxy-apatite est
50 présente dans une quantité de 0,01 & 70 % en poids, par rapport & la composition totale.

5. Une composition selon la revendication 4, caractérisée en ce que I'nydroxy-apatite est présente comme
_stabilisant dans une quantité de 0,001 2 5 % en poids, de préférence de 0,01 & 1,0 % en poids, par
rapport & la composition totale.

55
6. Une composition selon la revendication 4, caractérisée en ce que I'hydroxy-apatite est présente comme

charge dans une quantité de 10 2 70 % en poids, de préférence de 30 & 50 % en poids, par rapport A
la composition totale.

20



> .

“EP 0 1178 088 B1 v 11111111111 i I e
corrp05|t|on sel on |'une. quel conque des revendi cations 1- ("lm ’!Eiﬁ, "HI)IHIH
ce qu' el le conprend en outre un ouEROSIPEER BIconposes st
i nor gani ques ou organo met al |'i ques, qU| est present ou sont presents dans
une quantige oe e @ WUl SRROTE, Brabiihsb IRl Bordtind! ©-
Tt il e sl bl b e 8
le corrpose Stsé\@ Jé Qg Eoﬁl{fg 01a % on oids, par raé%'ort%sls ogmﬁlt&wé nate de
zinc, qui est pPesent ans une quanti t 551 % en poi ds, par rapport
a | a<conpogi yndBorhddkiftnSelorta rmﬁl&mm&‘dc{é%e R b hue! Ié’-crfn%‘éﬁr%bmﬁni SiPplémentai-

canact eri see (ep g8 rdiitfinatedeCANIAUP Bt slsadit ddn§ i queMilNdecU]0R At 8396-en bBids, parréppB®d UN
hydr6ge| d' alidpmpssitiohltottid. Pr odui t de deconposition de cot hydrogel contenant

de |"alum - nium de pref6rence un trihydroxyde d" alumniumtel quo la
bayerite, ¢guUiuUngsémpatifimeBlon Rasenditationqlcandctétiste de cdqudlle Sonipds€ Stabilisgosugisiémeniei-
rapport ;@ | a r& estunhydrogen daloniaé eu ud Prodiiinde dsoomsitidni dercets yidagel | canterautedediatuant-i on
7, caract eri s, 66 préireadsn hinydrotyp@d'aursiniad itd] igsdla bayéiitp.miuicesbprésent-dansune quantitéest
du chronite aaiowt &des encpolds;eet ragpoe 8 datomgesition tetale. quantit6 de 0,001 a 0,5 %
en poids, par rapport a la conposition totale. 11. Uno conposition selon |la
revendi cat 1% ring coreresitiant selon lageverdication 7g crmctésée GRED quP I CoOPY Yabjipant supplémentai-
suppl eneht ai e pe dis ghrorpife %‘i“’é‘&pl”tﬁ?éﬁ’ﬁﬁeﬂﬁ daas/45e Quantiff de Q091 3,08 291t POjfis,Rar [gRROT
quantite de @ depmpgsiipniods.en poi ds, par 20 rapport a la corrp05|t|on

t ot al e. 12 Proc6de pour arat yne conn SItIO ni
| JYSefigtd.ni e
Or:g{l;nlgg [ﬁ}tll %z&*%l{ﬁ‘ﬁ%‘ﬁ"se'%% 58? ﬁ;f'%‘?sé e g?’?lle?no‘rq%nox %b e”ca:: @ e;g o
d' au noiths urf®® 88'%%!}"(%'"83” QRPquenent insature avec un add|t|f 00 .
| "additif g3ty &@S‘é Irir :Elsrégg% h Q%¥e &n@gélﬁoﬁtellmedaﬂ{lé:@ahé RNsveRftdlion! 1, Eefdctsrisé en
fo

contractant syl 5ok QR nfé%%y W& url polfekd AnB&ire CitbtRS aéjﬁ'\bﬁdxide&jeu n

pol yrer e || nahics o b hen G EBH)L U RGP RS v oo OLraBNI Tt U
conpose gt hyligabaipaRIt | Nsat ur oOY additif est une hydroxy-apatite. 2.

Procede selon |la revendication 1, caract6rise en co quo |le polynbre a des
mai | | es de Rrbveniioations @ourattacebﬁtra%sﬁwant:xs ] CO- G y dans

| aquel l e G est une portion d' un hydrocarbure ethyl 6ni quenent insature d' au
MDi NS troi 9. aRreddscotprenant Badition Pwl addit 3 srepolyindeecinéaire laltimégietroanexyfede carbone et
et hyl enisque, daaurgo!msesbommééjétﬁlulénnuwnﬁgﬁgturéaocd'asdiﬁf4&3 ungghydpxysepstit® sol on | a
revendication 1 ou 2, caract6ris4 en ce qua.l'hydroxy-apatite est
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aj out 60 dans une quantite deflot-gt,reH Wﬁ?“'ﬁa—)—ﬂ@port & la
conposi t¥on totale. 45 5. Proced6 sel on | a revendi cation 4, caracteris6 en
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10 a 70 A)en Biu So erence de 30 & 50 % an poids, par rapport a la
conposition tota roche sel on | "une quel conque des revendications 1
& 6, car acyerprs@dd SeldnOesItévédbicalibidUt, @ dars, QathdidRisdIeh &Dque I'hydedky-ppatitsi edlidjcnée dans

conposes st abink iqGaMis 3o 0OPE PELH i\Poids, Pat rePpGEl a-coibpalibn Kes, qui est present

ou qui sent pr6sents dans une quantit6 de 0,001 a 10 % en poids, par

rapport & lsa Procépdssidnilievénditaibres, carictérisé en ce que I'hydroxy-apatite est ajoutée comme stabilisant
dans une quantité de 0,001 2 5 % en poids, de préférence de 0,01 & 1,0 % en poids, par rapport 2 la

composition totale.

s0 6. Procédé selon la revendication 4, caractérisé en ce que I'hydroxy-apatite est ajoutée comme charge
dans une quantité de 10 & 70 % en poids, de préférence de 30 & 50 % en poids, par rapport 2 la
composition totale.

7. Procédé selon I'une quelconque des revendications 1 & 8, caractérisé en ce qu'on ajoute en outre un
56 ou plusieurs composés stabilisants inorganiques ou organo-métalliques, qui est présent ou qui sont
présents dans une quantité de 0,001 & 10 % en poids, par rapport 2 la composition totale.
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une quanti t%ed@ou@s P& Yappoda b mpdsitioiod®, par rapport & la conposition
totale. 11. Procedd selon |la revendication 7, caractErisd en ce quo le
CONpos®e J0.abrodéds askin I8 y@idication 7 acaraetédsitenien GGl compgsé stebiliseutisepridmentdisezest du  qui
est present chimite cuimizue)Lmnbst tEseht d@s0O4 quandte Ho M08 A Hsen peids, Pas POt 348 | a
conposi t i oncompositiop totele?. Pr ocede pour |a preparation d' une conposition tel

quo defini dans |l a revendication 1, caractErisE en ce qu il conprend | a
for mat i orf1dPraeédéraelena eovensicatiop 7. carcifriséony cgmqua 9 Gempesd stgbjlisant supplémentaire est un
15 mercaptobenzimidazole, qui est présent dans une quantité de 0,001 é 01 % en poids, par rapport 2 la

composition totale.

12. Procédé pour la préparation d'une composition tel que défini dans la revendication 1, caractérisé en ce

'\f / qu'il comprend la formation d'un mélange intime.
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