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VETHOD FOR PREPARI NG POLY- P- DI OXANONE PCLYMER This invention
relates to the preparation of poly-p- di oxanone. In a specific
aspect, the invention relates to t he preparation of high nolecular
wei ght pol y- pwaii 98508880 ne inthe nelt. 5 p- Di oXAABREIQMBOK nown
to be readily polynerized in the solid state below the nelting point
(about 110 [err]C) of the polymer. Wth active polynerization
catal ysts such as al um ni um and zi nc conpl exes, high nol ecul ar

wei ght pol ymer can be obtained with Iconversi ons of p-di oxanone 10
nononmer to pol yner approachi ng 100% To permt comrerci al

scal e-up of the polynerization - wi t hout adversely affecting process
economcs, it would be desirable to carry out the pol ynerization

reaction in t he veehbpr edH errelPRRDING NPdING PSOLDRASOME eoLlyPwRVEr, as a
15 result of the dynam c chem cal equilibrium between

p- di 6xanone and pol y- p-di oxanone above the nelting point of the
pol yner, conversion aghisphovention pelgtes ta thieepreparatimel tofi poiyppeal |y

limted to about .J'BO{?an?gg‘?V%I: %g&%ecific aéﬁé:&v,ert eog.n‘lllé'ﬁ'qtﬁ"iacqht %?%QPQQHF(E f(r:om

the melt is difficult _ ause of the tendency, given this dynam
equi | i brium the gfrepagapbdy iy highdeghesid agr wedght netlocw-gi onengie as
t he NONOMEf,, I &' glRBYE. It is therefore an object of the

invention to provide _ a process for prepar,i, hi gh nmol ecul ar wei ght
pol y-p- 255 di oxaRoRECKARPRE Halnown to Be Yeadild potimerizsd ja the
i nvention, poly-psdliiakanene bslow the mepteparpd nitn (abprOCENS °C oS i teng:

polymer. With active polymerization catalysts such as

aluminium and zinc complexes, high molecular weight

polymer can be obtained with conversions of p-dioxanone
10 monomer to polymer approaching 100%.

To permit commercial scale-up of the polymerization
without adversely affecting process economics, it would
be desirable to carry out the polymerization reaction in
the melt rather than in the solid state. However, as a

15 result of the dynamic chemical equilibrium between
p-dioxancne and poly-p-dioxanone above the melting point
of the polymer, conversion of monomer to polymer in the
melt is typically limited to about 78%. Removal and
recovery of unreacted monomer from the melt is difficult

20 because of the tendency, given this dynamic equilibrium,
of the polymer to degrade or lose molecular weight as the
monomer is removed.

It is therefore an object of the invention to provide
a process for preparing high molecular weight poly-p-

25 dioxanone in the melt.

According to the invention, poly-p-dioxanone is

prepared in a process comprising:
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2- (a) heating a reaction m xture conprising p-di oxanone and

an effective anount of a polynerization catal yst under condi tions
of tenperature and pressure effective to produce a reaction product
m Xt ure ConRipiogiddgy Mol ten 5 pol y- p- di oxanone and unr eactragoy4tipoxanone;
(b) adding to said reaction product m xture a cyclic anhydri de
under conditions effective to produce an end- capped

pol y- p- di oxanone; (c) maintaining the reaction product m xture
conprising 10 end- capped pol y- p-dito¥anone under reduced pressure at a
tenperature within the range of 50 to 150[err]C for a tine

effective for FBNOVEAtISY & REROFLIYLrHH*SHEST CPPRF LiirGalr ggoxanone and

p- di oxanone fram éfleecftﬁﬁﬂst Ia@lﬁuﬁtOdﬂCé pnwmuwzatamh catalyst(ghddecovering

sai d end- capped 8 none. ven i.on rocess permts
t he production 88 ?bé%s ° emper égﬂ fP ﬂ?upol&fec lgﬁa dne in the

mel t. prodihe $tzaadtngnnpnqmunt1m;mtprep@mmnnnmlmqfmbNEemeS|red

hi gh nol ecul ar ght 0L Ayan d S 42B-QP ﬁygﬂ

al kyl -su stituf%ﬁy Q 2 5¥3n§ne gccor N tg ?h%% or mul a

[err] 20 (b ﬁd¥ﬂﬂ(ﬂ? S4dH 6?a$ﬁkﬁﬂfPr8HHCFﬂ%ﬁ%ﬁuqﬁaﬁ BEcH®r C[err]

al kyl . The anhyd D8O BideGarohai PI &paredftect 0Ue exadRiucBy ahhen®xi dat i ve
dehydr ogenati on of aial Jqﬁf Ixcols such as di et hyl ene glycol. To
prepare hi gh n5P&EGFaP°wei 1088 het, it is desirable to use

nononmer of a purt pabfitainingasheabeatt2m produdBisiSucte gomptysTamn
generalhd be a%QHGXSQpQJ égl 'l h@oxanone und%&opeduced pressure at a
temperature within the range of 50 to 150 °C for a time
effective for removal of & maior portion of the unreacted
p-dioxancone from the reaction product mixture; and
{d} recovering said end-capped poly-p-dioxanone.
15 The invention process permits the production of high
molecular weight poly-p-dioxanone in the melt.
The starting monomer for preparation of the desired
high molecular weight poly-p-dioxanone is an optiocnally

alkyl-substituted 2-p-~dioxanone according to the formula
0 0 Roy
R;j:O:[H
20 in which each of Ry and Ry can be H or C3-3 alkyl. The
monomer can be prepared, for example, by the oxidative
dehydrogenation of dialkylene glycols such as diethylene
glycol. To prepare high molecular weight polymer, it is
desirable to use monomer of a purity of at least about
25 98%. Such purity can generally be achieved by distilla-
tion.
If desired for modification of polymer properties,

other cyclic lactones, e.g., such as lactide and

glycolide can be copolymerized with the p-dioxanone. As



Lf desi'red for nodification of pol ymer properties, ot her cyclic

| act ones, e.g., such as |actide and gl ycol i de can be copol yneri zed
with the p-di oxanone. As - WD 98/ 08887

PCT/ EP97/ 04730 - 3- used
herein, "pol ywQsgi#888anone" shall refer to polyners BEHEFI74¢ 139

p- di oxanone nononer units and up to about 40 nol e percent ot her
cyclic | actone conobnoner units. *The pol ynerization reaction is
carried out in the 5 presence of an_effective anount of a

pol ymeri zati on catal yst. Suitable polynerization catalysts include,
f or eXagpt &, heHdan0 bb My GOMQUAHSH SUC yhot i de,

di butyl tin dilaurate and dlbht Y ti nggl %ngt {biﬁixgﬁgg%eko b&h§H@ %U.S

3, 645, 941), or gaﬁ%‘ﬁﬁ’rrfcslc”&rrﬁoﬂhaéa%‘?nﬂw gengper Wity and upj he Freus,

3,063,968) and ouqamﬂaiquabuﬁ1saﬂnou@@& 18UCHctone comoﬂ%mé&'h§0@¥ty|
alum nium (U.S. 3, OQﬁ¥96Zh¥me*lz referre gerlzatlon cat al yst

for the invention tien ngf' 54P% o ﬁa(f(,ré§ PBt {1 Y& oat e,
The catal st is presame iof Bheepbdgmipre zaabuoh d5 a polyeactizabidd xture in an

amount Wi thin theg,¢s 0f5,Q:Q00d polymer1 59*§%t¢§é§£?E%9'Xn9¥%ﬂz 0, 0.08

wei ght percent, based on he “wei g
pol yreri zati on r @%¥R 5y, organo t%%quﬂ?oéaﬁFléﬁthﬁﬁ gibatpleSEurexigeneral | y
within the dlbuﬁ’}éﬂﬂgﬂrOHl5aﬁﬂat5e.0Qniﬁpal()QtQ.ﬁ it %latzng§99§ﬁ@>§9noate

preferably 20 0 20 0.5 tqQ 2 atm nerization

reaction tenpera{ure f%qg” gﬁpgra.{ﬁ%?QﬁlﬁﬁeF°T %HPqﬁu§u° is d1ginl ng
tenper at tk® of thént afiget. PoP§FAe?68)IFemdpokyapealuminium dbmEamede,sddhe
pol ymeri zati on t eapesatdliG. g&'glﬁﬁ}&w‘ "7, 3,063, 9650 ORI I& ]Gy

preferably 120 to 150 [err] zatlon rieaction
preferably carriBaYeRrizqtaon Cataly%ﬁ|fPFeHh?e&ﬂﬁqﬂthﬂés@éﬂtun@&yh'an |nert

or reducing merization process is tin octoate.
The catalyst is present in the polymerization

15 reaction mixture in an amount within the range of 0.0001
to 3, preferably 0.007 to 0.08 weight percent, based on
the weight of the monomer. The polymerization reaction
can be carried out at a pressure generally within the
range of 5 to 500 kPa (0.05 to 5 atmospheres), preferably

20 50 to 200 kPa (0.5 to 2 atm.). The polymerization
reaction temperature is a temperature higher than the
melting temperature of the target polymer. For poly-p-~
dioxanone, the polymerization temperature will range from
110 to 175 °C, preferably 120 to 150 °C. The poly-

25 merization reaction is preferably carried out in a
stirred reactor vessel under an inert or reducing
atmosphere such as nitrogen, argon or hydrogen. The
polymerization can be carried out continuously or
batchwise, in a single vessel or a series of two or more

30 reactors. Reaction time can vary depending upon catalyst
concentration, temperature, pressure and other reaction

variables, but will generally range within 0.5 to

S5 hours.



atnDsphere such as nitrogen, argon or hydrogen. The pol ymeri zati on

can be carried out continuously or batchwi se, in a single vessel or
aseries of two or nore 30 reactors. Reaction tine can vary dependi ng
upon cat al yst concentration, tenperature, pressure and ot her

reaction wo 9s/o88ar i abl es, but will generally range wi thircHEf704730
5 hours. WO 98/ 08887

PCT/ EP97/ 04730 : -4- When
t he desired degree of polynerization has been achi eved, as
determ ned by product nunber average nDIecuIar wei ght of at | east

about 20, 000 or by WS the 3esgpgcr ﬁqeglgg [ya gxu&w R YW, @

cyclic anhydride 5 is a e reactlo uct Urecirn an
anount sl ieiasht aﬁod?é%rlrwdt PYaPrafert tryrr@ﬁrt e PRI mer

endgroups. The xﬁapédlﬂaanwd@hdeowdd Jga@eraMLVt @ ,addedr by the i N an amount
of 2 nole percent or less, prefe the_range of 0.0001 to

0.1 mol e percentSrHRAFAIRg tﬁésﬁfflt g%FgFﬁ%Wp¥ﬁmD&nFY6}l% Hhosexicse
nmonomer s.5 is addes tusetdehesmition' pyebict anhytdirieden &ef Sicurdto a

conpound having.f bg; ¢ he%’? ¢3l rQQé\‘?t ith a majl)?.'[% he. oof 0. Joined to

an aliphatic or aronatic rin ounds i net e pyronellitic
anhydri de, pht hanrdgroups. Thanﬁy@nqq;leanhrrﬁreiﬂe winhy gengesa l dy ghey caldect

anhydride and in an arﬁchﬁx(icoelfczarﬂ@))’éjrdéi%en{hgrClefsenUr}éfQE%f‘;F rvﬁ%%cl ic
anhydride is pyrorrellltlc ar{‘n)h After additi'on of the

cyclic anhydri dEPetFRP %L | oﬁgéb to 0.1,mgdeEcheThshtur 82583 neR N8 ned under
conditidifs suitablginal amountopftjpedicyanicacanbysidde to react with the

T oY ange o b PATRL OB R gRaeLEI LY g [orperature
reaction producFonP&WQﬁe?qwgnghéheewﬁ@@é@ltGoiety
0 0
—g—o—g- joined to an aliphatic or aromatic ring. Such
15 compounds include pyromeliitic anhydride, phthalic
anhydride, maleic anhydride, diglycolic anhydride and
itaconic anhydride. The currently preferred cyclic
anhydride is pyromellitic anhydfide.
After addition of the cyclic anhydride, the reaction
20 product mixture is maintained under conditions suitable
for the cyclic anhydride to react with the majority of
the polymer endgroups present, generally a temperature
within the range of 603 to 150 °C for a time of 0.5 to
3 hours. The reaction product mixture is then exposed to
25 reduced pressure, preferably 47 to 0.0001 kPa (350 to
0.001 torr) and a temperature within the range of 110 to
160 °C for a time sufficient to remove p-dioxanone mono-
mer, generally 1 to 5 hours.
The end-capped poly-p-dioxanone is removed from the
30 polymerization vessel and formed into particles such as
nibs, chips, pellets and the like. Preferably, this
process is carried out by pumping the molten mixture from

the reactor into a screw extruder, and extruding,



25 * reduced pressure, preferably 47 to 0.0001 kPa (350 to 0. 001
‘torr) and a tenperature within the range of 110 to 160 C for a tine
sufficient to renove p-di oxanone nono- mer, generally 1 to 5 hours.
The end- capped pol y-p-di oxanone is renoved fromthe 30 oI nerization
vessel and f OYQP88&It 0 particles such as ni bs, chi p"g 2IPERS and
the like. Preferably, this process is carried out by punping the
nolten m xture from the reactor into a screw extruder, and

ext rudi ng, WO 98/ 08887 -5 -

PCT/ EP97/ 04730 - 5- cool i ng,
solidi fying and ¢deinindi,visdil hgi£fyiergriaxtiutieen niioriding thsahixkpay tihebes.

The pol y- p-di oxa ey 1Y on process can be descri bed by
reference to theg@gu%a%QgEg\%\% is acon- 5 ti nuous process in which two
pol ymeri zati on react®res pal g-p-dioxangper prerkiat ioar begce$= dizoxdeone nononer,

with any 8esd 11854 CBYDRORBFencRNd ot bfe POIGUIR.T Z8hboh catplypgt in
optional solvent are introduced into stlrred react or vessel 3 via

conduits P and 2iMRYePIPGEFY. ITHDIED tWo RYNMEREZabioR LT Sor tr e
heat ed above theopetdtdd] in series! erpaiakafienofmonbaedeshied g6/ yner or

copol yrmer to a desired I%?rqgrlx’\econvnec{ %hggfﬁlyn?erltz%t§gn nP‘J“_ealpel’ cent .

The nplten reaction pro ‘ure con l8X8.I’]OI’]€
unr eact ed p-di oxepoirnangoddent yate jigtrgduced Jtrrt&ngterr@@i meectcmrndwt 4 to

a second stirred,£Lea0f Of v3a conduits WEHLEI § p@éﬁs%rt 81}, 0N 4 continued in
the nelt to greater converS| on and hig m)l ecul ar wei ght. The

pol y- 10 p- E?‘E)‘S@dﬁ@né’fl §he eBRATP WAL R E%'}qch a&ﬁﬁ?dF’l‘%Ié“‘?lrﬁJf”&duced

via conduit 6 tocemgsiiomrancentheappadepobyt fndli @taropely@ér to alhe nol ten

reaction product m xture 7 containing.end- 50 mole %ggggd pol y- p- di oxanone,
n

up to about 30 \/\/’5?'6% erpé:rc'nV fsmn ° xanon catal yst residue is

cool ed and passed t drhe mdtenv%@e@@ medmm migtace| eeniaiidi wglunr eact ed

p- di oxa- p~dioxanone, unreacted p~dioxanone and catalyst is

15 transferred via conduit 4 to a second stirred reactor 5,
wherein polymerization is ccntinued in the melt to
greater conversion and higher molecular weight. The poly-
p-dioxancone is reacted with cyclic anhydride introduced
via conduit 6 to produce an end-capped poly-~p-dioxanone.

20 The molten reaction product mixture 7 containing end-
capped poly-p-dioxanone, up to about 30 weight percent p-
dioxanone and catalyst residue is cooled and passed to
vessel 8 wherein volatiles including unreacted p-dioxa-
none are removed by, for example, evaporation or

25 distillation under reduced pressure. Unreacted monomer
may be recycled via conduit 9 to the initial poly-
merization reactor. End-capped polymer may be passed via
conduit 10 to extruder 11 for cooling and formation into
pellets.

30 The molecular weight average of the product poly-p-
dioxanone will depend upon the desired application but
will typically range from 50,000 to 300,000.



none are renoved by, for exanple, evaporation or 25 distillation under

reduced pressure. Unreacted nmonomer may be recycled via conduit 9
té the initial poly- nmerization reactor. End-capped pol yner may be
passed via conduit 10 to extruder 11 for cooling and formation into
pel lets. 30 wogswsss7 The nol ecul ar wei ght average of the pPCUERH480 y- p-
di oxanone wi || depend upon the desired application but w | |
typically range from 50,000 to 300, 000. : WO 98/ 08887

PCT/ EP97/ 04730 - 6- The
pol yneri zation can be carried out in bat ch or continuous form

The pol y-p-di oxano pol par ed_ in the in : i on process
can be used in coa&%ﬁggoyﬁfmefwsza%ﬁﬁul 8??\%9 5carrle;8)o<\7\kljter‘sn Lige %‘

particularly V\h:ea*re:mhe-gnada@nhl ty or bi odegradability is deS| red.

Exanple 1 I 0X3R000e. 4 hi s
experi nment dem)nst rat gggi%e prlrhb)%élr%ggf i&f)ﬂl“!;/Arne)réﬁl % Fed in dtehfr é&at |Ion in the
mel t pol yneri zatidn peocgspycan di-used in coglgm@ie. f1lms, moulding st andard

pol yneri zation ﬁ&ﬂééﬁ% Wﬁg @h@fégﬂjﬁﬂrkﬂcularly whe?@. 86g8a &b iR-idiyoyanone

mononer and 0. 15 33. M octoate in toluene. The m xture
was heated to 1]‘2’5°ﬁe&rta]débf6?“t¥[51s desigefoyrs and sanpl ed for nol ecul ar
wei ght det er m nestargile 1 The nunber average nol ecul ar weight at this

stage of the Polymeﬁyyé¥ggﬁié?tééﬁkjga%iéﬁaggg%

This experiment demonstrates the problem of polymer

10 degradation in the melt polymerization of poly-p-dio-
xanone.
A standard polymerization kettle was charged with
50.06 g of p-dioxanone monomexr and 0.15 ml of 0.323 M tin
octoate in toluene. The mixture was heatecd to 125 °C for
15 5 hours and sampled for molecular weight determination.
The number average molecular weight at this stage of the
polymerization was 44,000.
The temperature was reduced te 110 °C and vacuum was
applied for 1.5 hour to remove unreacted monomer. The
20 polymer was then removed from the reactor and analyzed by
GPC (PMMA standard in HFIPA solvent). The number average
molecular weight of the polymer at this stage was 30,200,
which was 31% less than the molecular weight of the
polymer after melt polymerization, suggesting degradation
25 of the polymer as a result of a shift in chemical equi-
librium as the monomer was removed from the polymer/mono-
mer mixture.

Example 2
Polymerization of p-Dioxanone

30 A standard polymerization kettle was charged with
50.06 g of p-dioxanone monomer, 0.0005 mole dodecanol {as
a catalyst initiator) and 0.15 ml of 0.33 M tin octoate

solution in toluene. The mixture was heated to 125 °C for



The ter?perature was reduced to 110 [err] C and vacuum was appl i ed
for 1.5 hour to renove unreacted nononer. The 20 pol ymer was then
rénoved fromthe reactor and anal yzed by GPC (PMVA st andard in

HFI PA sol vent The nunber average nol ecul ar wei ght of the ymer
at this stage™RI8/0%87 200, which was 31% | ess than tH’é:TFFSPWUﬁ)

wei ght of the pol ymer after nelt polynerization, suggesting
degradati on 25 of the polynmer as a result of a shift in chem cal equi-
libriumas the nmonomer was renoved from the pol yner/ nono- mer

m xture. Exanpl e 2 Pol yneri zati on of p-D oxanone 30

A standard pol yner hé@%é ONardeelat ls@mpRs v@'@rtQQQnV\’EHﬁn molecularSQe? %g of
p- di oxanone nonogg 0005 nol e_dodecanal

(as
initiator) and 0 EeFﬁ‘lrb"’ft’(?%B MEEi fndltdst dPMMA standagidydpoHFIRA t ol uene.
The m xture was beategt )t oyab25 af @nmbéx fdrerage molecular WRig8L08887
PCT/ EP97/ 04730 -7- o
hours, and a sainé s THkSTPRERTIET &85 &PeRelgiiced to 11343 @ngi nati on.
GPC anal ys¥ s (PI\/NAcsurambas GpplikEl Pédr 2.5 hoursabvmﬁdvegay@eacaémber aver age

mol ecul ar wei ght _gof ; T epperat ure was then reduced to
115 [err] C and mEnomer . Gpcujﬁ’?\%véggs I ec nB?yrﬁe% ﬁ?‘&‘j’r‘*dts PEWBY%E unr eact ed

mononer. GPC anaPy§F§9%fm‘{]+?§ur}éFyﬂé¥gfs%(ﬂﬁedanﬁmemdlcatlng a ayByrage
mol ecul ar wei ght £@tad®, (84} dfNdbCath My adellg8Ri ander the vacuum.
Example 3
10 Preparation of End-Capped Poly-p-Dioxanone

A polymerization kettle was charged with 120.5 g of
p-dioxanone monomer. A 0.55 ml aliquot of 0.2 M tin
octoate solution in toluene was injected into the reactor
at 60 °C, and the temperature was raised tc 125 °C. After

15 3 hours of stirring, the melt was thick and viscous. A
sample of the melt was taken for H NMR and GPC analyses,
which indicated 75% conversion of monomer to polymer with
& number average molecular weight of 75,400.

7.6 mL of 0.16 M pyromellitic anhydride in THF was

20 then added and the melt was stirred for 1 hour. Vacuum
was then applied and the melt was maintained at 125 °C
for 5 hours under vacuum. The product was analyzed by
GPC. The anhydride-capped polymer contained less than
2.7% monomer and had a number average molecular weight of

25 78, 600.

Example 4
Preparation of End-Capped Poly-p-Dioxanone

The procedure of Example 3 was repeated with the
. exception that the vacuum was applied to the melt at
30 125 °C for a period of 2.5 hours. Before endcapping, the
melt contained 67% polymer and 33% p-dioxanone monomer.
The number average molecular weight of the polymer was

81,000. After vacuum removal of the monomer from the



ficant "l oss of nolecul ar wei ght under the vacuum Exanple 3 10
Preparati on of End- Capped Pol y-p-D oxanone A pol yneri zation
kettle was charged with 120.5 g of p- di oxanone nononer. A 0.55 m
aliquot of 0.2 Mtin octoate solution in toluene was injected into
the reactor wosesmsssy at 60 [err]C, and the tenperature was vcanetedrso 125
[err]C. After 15 3 hours of stirring, the nelt was thick and vi scous.
A sanple of the nelt was taken for H NVR and GPC anal yses,

whi ch indi cated 75% conversi on of nmononer to polyner with a nunber
average nol ecul ar wei ght of 75, 400. -8 - 7.6 M of 0.16 M

pyronel litic anhydri in THF was 20 t hen added and the nelt was
stirred for 1 h%%]r.’ ScROhy ~P-dioxanopg sconfaingpllpesl HRT (Ate "rEPRENAS

mai nt ai ned at 12% [hexdr pCnumber averfage hobh@tUimURdeghYastiwy, oblde product was
anal yzed by GPC. The anhydri de-capped pol yner contained | ess than
2. 7% nmononer and had a nunber average nol ecul ar wei ght of 25 78, 600.
Exanpl e 4 Preparati on of End-Capped Pol y-p-D oxanone

The procedure of Exanple 3 was repeated with the exception that the
vacuum was applied to the nelt at 30 125 [err]C for a period of 2.5
hours. Before endcapping, the nmelt contained 67% pol yner and 33%
p- di oxanone nononer. The nunber average nol ecul ar wei ght of the

pol ymer was 81, 000. After vacuumrenoval of the nmononer fromthe
WD 98/ 08887 PCT/ EP97/ 04730



=8 - melt, the poly-p-di oxanone contai ned | ess than 2% nononer and
*had a nunber average nol ecul ar wei ght of 90, 000. WO 98/ 08887
PCT/ EP97/ 04730 : - 9-

CLAI MS 1. A process for nelt polynerization anone,

t he PIODIB@8387 CoNpr i Si Ng: (a) heating a reacﬁggﬁgﬁﬂh?ure
conpri sing p-di oxanone and an effective anount of a polynerization
catal yst under 5 conditions of tenperature and pressure effective to
pr o- duce a reaction product m xture conprising nolten poly-p-

di oxanone and unreacted p-di oxanone; - 9 -(b) adding a cyclic anhydride
to said reaction product m xture under conditions effective for
reaction of the 10 pol y- p- di oxanone with the cyclic anhydride to form
an - end- capped pol y- p-di oxanone; (c) exposing the reaction
product mxture to a tenperat e w thyng the range of about 50 to
about 150 [err]C under | ess than atmospheric pressure and renovi ng
15 unr eact ed p-di oxanone fromthe reaction product m xture;

and (d) ﬂecwaiﬂdi@stshEOEnﬁhlG:a@pegﬂm@ﬂi%t[l—o@ki @XapodEoxanone, thd- Ihe
process of clai % ? yclic anhydride is selected from
the group consis |ng 0 o hatic 20 anhydri des and aromatic
anhydri des. (a) @patmﬂg pr seaskiaf mdkaine Icdmprifsioh pheiayesidne anbydri de

an effective amount of a polymerization catalyst under
5 conditions of temperature and pressure effective to pro-

duce a reaction product mixture comprising molten poly-p-
dioxanone and unreacted p-dioxanone;
(b} adding a cyclic anhydride to said reaction product
mixture under conditions effective for reaction of the

10 poly-p-dioxanone with the cyclic anhydride to form an
end-capped poly-p-dioxanone;
{c) exposing the reaction product mixture to a
temperature within the range of about 530 to about 150 °C
under less than atmospheric pressure and removing

15 unxeacted p-dioxanone from the reaction product mixture;
and
(d} recovering the end-capped poly-p-dioxanone.
2. The process of claim 1 in which the cyclic anhydride
is selected from the group consisting of cycloaliphatic

20 anhydrides and aromatic anhydrides.
3. The process of claim 1 in which the cyclic anhydride
1s pyromellitic anhydride.
4. The process of claim 1 in which the cyclic anhydride
is added to the reaction product mixture in an amount

25 within the range of 0.0001 to 2 mole percent, based on
p-dioxanone.
5. The precess of claim 1 in which step (a) is carried

out at a temperature greater than 110 °C.

I
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is pyrdnellitic anhydride. 4. The process of claim11l in which the

¢yclic anhydride is added to the reaction product mxture in an
anount 25 wi thin the range of 0.0001 to 2 nole percent, based on

p- di oxanone. 5. The process of claim1l in which step (a) is carried
out at a tewoosabssne greater than 110 [err]C PMO/ES87/0888 7
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process of claim1 in which step (a) is carried out at a pressure
within the range of 5 to 500 kPa. 7. The process of claim1 in which
t he pol ynerization catal yst conprildes at |east one of a tin
conpound, a zinc 5 conpound and an al um ni um conpound. 8. The

process of claim1 in which the | ecul ar wei ght of the

pol y- p- di oxanong]' i SR PAPRCERECT g’ﬁ(j‘émoil 59, o5 gtep (2) isqprgasd

9. The process oft cdtaianpesaundiwititine tpel yapgaicdx&nonesd® kPa. IS a

copol ymer of p-4i oxgpo yeligc ;. o 10.
The process of claim 1%%???% S??th %pq‘cgn#i‘ghels”h th? pOR%g%:%c%tﬁémt he

unr eact ed p- di oRARYSY CORMPSLEPS (3Y le@sthene of a tipegempowndv > siecof step

(a). 5 compound and an aluminium compound.

8. The process of claim 1 in which the molecular weight
of the poly-p-dioxanone is within the range of 5C,000 to
300,000.
9. The process of claim 1 in which the poly-p-dioxanone

10 is a copolymer of p-dioxanone and a second cyclic
lactone.
10. The process of claim 1 which further comprises
recyciing the unreacted p-dioxanone from step {(c} to the

reaction mixture of step (a).
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