EP O 291 024 Bl Descrr ptron Background of the Inventioh The present :

i nvention relates -to tanpon applicat EF%'Z@ Mg qpart i cular to bi odegradabl e
t ampon applicators forned of a copol ynmer contai ni ng 3-hydroxybutyric acid
and, 3- hydroxyval eric acid residues. Tanpon applicators are not supposed to
be di sposed pfsenptdnt he sanitary and sewage systens. However, it is often
the case that they are. A popular material for tampon appli cators S

pol yet hyl eneBagkgkduhd bfshednveationdegr adabl e pl astic. Thus:- di sposal of

pol yet hyl ene tanpon applicators will cause accunmul ation and 10 -clogging in
sanitary and sBwagesel divention rélatespér tamport @pplicators eypd it paricitar sty shieslegradable tampon
Furt her mefe applihtorp dinpext ¢t p|copabymer canfaining Sthidrexybutysic acid andedvdwuactalprie acidvsifives.
treat ment pl anTampendpelicaionsfare Motyauppesed drbe j dispesed ek vienthe rseriipenendt spwege fistormed
up on the stisweer dris piiep dheccasq Hptdhoy 2 AdeRHaR Saterfal fpg tampon applicaigrs s pelypiiyyleny which -
art to provii@ nrnarre@ﬁawsrc: Jisydispogel ‘E!rﬁmwwe@s fAEoER a@r@r%r- P%’S% prRsurauiation

and envi r Ynrfiageiag infauitary sy@?e"‘f" E)E ieylanin;sentic ﬁuch Pelyethy-
US- A- 25184869"%63?# %a’? H‘ét e fin Joup 3‘§g Jsﬁ'aeta‘ita ePaﬁsP" ‘ frgment
pol yvi nyl al®® %te sho °f ' | én'sla(fu '}%d F\g ;’fl:"de
sticky on cora Ig Brsm § °‘§°ﬁ°r° acesma'ﬁ BECY %’l‘"é&" ery Rt apr & e

humi d congi ti @%e' §sea$fSQmEénr ai@a%ré thalid’ %f ﬁ‘HPeO;fo &Zg H&’E i PRGRYI.
of tanpon a%\wbwfe LQES afPiEbid ARG SHRen idd o meastu cﬁrooﬁ and to
corrpounded Wekdhne rbik vl uﬁ@bﬁﬁﬁ ﬁ]mn@&ﬁi tichs. US-A¥as2468 |sCalso‘Qﬂ%d h@ Hfobl@r‘h of i o@a‘i of
Such appl i cahffon aBpiRatsrdiafll brepddeiVifie dsel P Wikatel SNBRPolymbreomBbLAlEY With illd? inteterisl Quch
human ti ssues chgiglE, Wol,amer, or ey, Satttapblidalols drdsdtP@ hae JVBkE IterdBrick R &ihero to moist
pol yvi nyl zoal rambio kissab.t Nevbiidless) iy €ané still HaNBAST WelsPSoliithe peipinyl bikondt WithSthd Grtherent -
di scl dges a disadvantegss aiwtdol USWA064104] tisgidsssa hbenoplstio,dextr-disimsibdibie, biodggtadable tampbsi-
whi ch can f dion ekienpdndorxsaryete tsed takakea taragop @pplicaw| Theabmpositidin eonpdses dydrbsycet-
conpri ses hyuiesexhichlis bibdebradablevind wistei-luble Grie: glermbl ab b diodeyrdakle ler. Aghiu liees tampon
starch as a @ppliseiorgcentrirhd watérisplukle matedghi n t hese tanpon applicators contain a
wat er sol #bl e HEAdBT28]11 sepks to solve Jhis grohigmzby providiag Kispesgbles gificles madp §°fPrﬁd!9F9é'm|

provi di ng dr@b@gralﬂ é“’f&?‘i |°E I"”é'§h (PEiigies fheen coato (with -as deqrasipltle (yteqringqluble, palyier.o the
of whi ch ar t4isPpsable jsaicley) i diarays: ﬁr‘panﬁdéagrpaﬂam"ea%tsewwrr@e inpy bed ﬁvﬁtf)ﬁrba"

The di tﬂa%es o 361‘ '°7‘ |“E?HE‘°6‘}" h'b'a YR ig}? °°a“se.
T e awr%m eltr%?cgegy%ﬁ“ i e

, AR

utility of QJX ?%io le a‘rgner fFor o%ecll% f ' s of a umb 58 Svgat’:]e:
even casual YA s{ % o Fhd sfing.r %ﬁ

or sli ppery Egﬁg{; 61 bARhin e pr oper f unct 3n gf tT e art c
Thus US-A-4 merpiﬁgrnﬂ§?§s%q d BGbI&rn%f BRliGhg SSlokdbleCtamfdnYdbpicatdfstthat @re stable on

wat er - i nsgl Wpkde Mabey iMivell Ao BRI §Pab&or caidboard Splidatdrsy Thess Ve hdorlly SnsBitfaclly
a nunber of Hé@dié@&%bbr&iu%h@ﬁrr handiR§)| gdéNa@ind S8R fifey \WiNe Gl Yow biushi 1Bsistindd, 9der b3Rding
be used as ausreldndGeldhEy BOR trchahalhsra@sstiRPFIrBSmbIe] théX@swth eerﬁyerﬁh@pqdaguues of
sprayi ng or ruistidlih&gby dntisinckig the Rick eiability.0 sol ve the -probl em of providing

di sposabl e tanpon applicators that are stable on 35 storage have invol ved

t he st UdysoofSumapeyrot Dire Imanitbboar d appl i cators. These are general |y
unsatisfactory because of poor durability in handling, packaging and use;
they have a | ofvRigdearedable strapaanenplicaigbds pisidest AgmRSising: 1§ mﬁd%ﬂo"p‘eloalmdv@l?
frictional d@admerio asterial forancloping g kABIPAR thareintang aving adfiry Tipxdhie;ere) @nd, thrguglhwhich sa'd
quantities d?m%r'%?{PP'@dtWEraeW'@n?PaﬁéP%&’ t‘??é""f‘%l&?a’lﬁf SYEir2ats plpnggr f%(?"@d’ﬁ?réhey'

f The | n¥ "PR?H A d bl e .t ded
ool ded hol Fowe ° it ﬁaﬁ""ge ? ""F@n &P%gr e @r?'%%” ;g 6
K ¢ esen

] Ro Y/
t her F: ndand cﬂ ICI iferaé; l?!laf dro vaB |c cu due a (?hx}%ﬁge f L out
expel | e an Pﬁd da- er| aZ% psz t
expel | i ng, Wﬂe 3 o aa'E!iEer uE n antl are so
i nvient i 0” fo%ﬂiri'd&ﬁ mo o&%ﬁﬁdn%é‘s’ﬁruﬁg i ﬁo&ﬂm?r%hr dré?rthe 3w time,

conprises a agﬂ%héfﬁﬁ‘&eﬂﬁéd Rihet rawhu&rmaﬁz@mndte@% 1 TACHrORLR bSULIE maE e that
resi dues an@xmb.tglammgd aghst.cﬂr&bertamoyndm 3- hydroxyval eric acid residues
are present in the range of fromabout 5 to about 30 nol % based on the

tot al nolas -isﬂ:ibséimﬁtrnmxmbmawng_c and 3-hydroxyval eric-.acid residues present.

i The propor;g"r on of the 3-hydroxyvaleric acid residue in the polynmer and
the pl asti ci zﬁﬁurquailustratey adanepos epplitates inrlongitudingl sjgie siewceed a nol dabl e conposition
resulting in 5lg¢rb@>dlusra@dmeddm applicatgy of Eigure)! imrend ¥iew.nel t flow time, as
hereinafter defined, is limted to not nore than 20 m nutes and the final
product is of such rraterr al that 2 :




¥ b s L :
exhibits a nodul us of elasticity of 0.2 to about 1.0 GPa. 55 Brief
Description of the Drawi ngs Figure 1é|_-1+ §f 6L 2 tanpon applicator in
| ongi tudi nal side view, and Figure 2 illustrated the tanpon applicator of
Figure 1 in end view 2 EP O 291 024 Bl Detail ed Description of the
| nvent i on ThPetgiled Pestription vixthd Inwentigar ovi des t anpon applicators that are
bi odegradabl e so that there is no bl ockage of sanitary and sewage systens.
Furt her nor e t hdhe piesent ingantidni previvies enperf applidatorst that awrbicdegratiable so thetdibais 8 nofblotkage
5 bi odegr adafsiahitatyyand fsewage sstepisi ethasmere there is eighificand ienefitto therepximnregnpbacaust of the
of the  pr &5 ebipdagragability of thezapelicatersiin @ddifien %&‘ge appiicatans ¢f theruesprt inyeniidi are stable on
and exhbi t ?‘H’égﬁﬁ‘éﬁ" ip eraid sendlitipso pndy exhilit the geglities ang propertiegrnoegspant fenemappligater. In
particul ar t p¥tcyiah e appligatars #f “Een@'e elayantion; 3 gepifertpred 8 9pg feiding: epestion andoe
nol di ng oper E‘P’fPB (?rﬂgg’ﬁ?%ml% % 8% Ehey %“ jFRYivaniages of @ lamingted onqpated arfiele @ pvoided.
di sadvant ages % % Biea °“H?5'a‘f’%" eﬁFt‘?”&‘P appligator, FOMETsg 2,opRdyear REBYYddre
pr esent i A% ek @ s.a ta r compris n r of
3- hydrox- 10 ybu v P’grxg 'caﬁd'sr?lg o‘f& (f)v Etngﬁqrapefa ?ﬁger ﬁ%ﬁrastic
pol yest er corg,_@(h_mdpgcégpeat units of the fornula: [err] 15 which is
accunul ated by many m cro-organi sns, in particular Alcaligenes,

At hi or hodig! Myhid¥ Rt &L@RNIRd bPAehy |nhb?o-orm%ﬁﬂ§dinapan8§|§'uﬂ TRES - AtRIhGERR. WDtéHaSker,
Spi ri || um aspailus Ne&atia, PEH8dRad Rbifbiufland BSfikim3s EN@F&%%&EWTS—
conveni ent |y pipely @FyGoRputgat! dcidvia icorivehidnthe préparddObyOsLliRaTInG el ricrd-Bro@ne MUER aqueous
medi um on a sediirebl & sBilils substtats, suth @éla sibahydras BIONRENG] £ af londigi dha B&tbon B6rcal The
energy and csubkicie mosir afecoursd) cbeSanb Shat af essinilstile by ftheCidlomyanibie. M Nkdek @ promSte the
assi m | abke #sgimilitien of the polymey zah leastpart of ther alitivatiorois proterably eoridacted thdarscdhdifiohSiivhedsin
of tHerspol ynibers issa linhitatiantof p antriend fhat it esseniibltfongedwithoot thegmigrp-efgeniswiobut wbioh & ot reglired
under condi t foopiymer eecumplationciixemples of suitaletpeacesses &b describedrin EPHA-16669t ER-4-46344 and
essential foYS-H13%603t e USHeA433088.0- or gani sm but which is not required for
pol ymer accumuli'™®® P’EiYT“e" Ei'a leitactaq fram | the, bacterigl (cgliscays yarigty cof d@gféﬂqsﬁéﬂeﬂ fvolving a
EP- A- 15668 ﬁie'% E!SQ'% 918'5’6 Brogessesare desotibadig E15188e ol yner can

be extracted 'Baé[glg ty Wit pedt h‘?SF‘V'{’@%’?ﬁ’ﬁ ﬂ'§§°'d Yhitsetych as
|nvof(V| ng a yd§° ﬁ 3! % Bﬁ/’%% '%’f %’°d”°3d .

d bed rtont 3 %%W AT Wallen
Uﬁls'f;l aﬁdaolo?zhgr é%ﬁ yjcnéas J{E )%d euu:l]:'.'l

&%?é%
ca

uni ts can-al 564,08, em é?:ét.% 99elns s .% B
het eropol y ey, dﬁgﬁglgﬁdycﬂgm,% };n 6865991 Lyric aci 8 and 3 y Va er|

residues i S Jeﬁé‘dol’ i )the%slaﬁ@pé’cfflcﬁbn tHeriermE'BM Elﬁ)nc gﬁ&'eWﬁéﬁ rﬁé?wonedl the
Technol ogy" &n{aﬂt%?ﬁba desBnt dnveAtion, a3erd EdpBlyrhbTs et 45 yaagblﬁfr’m/éei@%% foriba

US- A- 4477 655 4mél @6 aridi poetorkbledt 1948150 @1dF% @PRE botyRdr Shair; ONPT | Si ng pol y

3- hydr oxybut yr Paly adiydioxybutytic aeid s Aukued(l conpaiitie witht living tissle Witioureidctiohl BE inftdibo Snd
varies the dogeed theelegradation peodectyi-ieydiprybpiyidci, i8@inchmgi migmaliarsrRetibolite.-

hydr oxyval er i Cc Therd blesiheen 8 number lok disciqsarby/ oethe pracessingl othaplyy3-hydroxytiagri add mdrder to
speci fi cat i drm ghapsd: asicies,' foodxpmple WG er4300488) t USkA-€4226114.0US-A-VZ B55namr tUSeA4E37738. Rolye
cont ext’ of0 t%'ydm@y@m agidh\in=1he iprasent nvendiens carobrobrocessed imamr eenyenient manner to form the
3- hydr oxybutt?f‘ﬁ’%? a&E!'P?iWEml ts format |east 40 35 nol %and preferably a

| east 50 nol 0 'd H‘B?H‘?'VmPfo’F aJnaking peink o @bt 180 Gand) theglass tfa"s'tm"

non- t oxi c, ?5& P 'P'%?'[i? ;g?%%t?ﬁfe Wi f Pl Gty WE‘E’(’M%‘“Q:S:’S'WF% ‘Ht“?maqlﬂtyg
d d d f on elting-

ﬁgm’ﬂla.lnl :ﬁ pen g é ig hy "° ! %@%8 [ &amp ulrlgg'lablﬁwwgl ébout 25% of

processing o R m ed artic

for craml s @5%6% i %%%%5 R R

40  3- hydr 0y, ﬁoV:fnb‘ﬁro@é‘du In the presen ] nven I on, can rocesse

any convegi ent THBsRer Eéing: ogﬁdﬁ‘ (59%) §O¢HAR PR bari Qiragmelpfﬂlmygrgdepﬂ(/%pw&(«ryh c
aci d honopolengeid) PR%deY with laldie YaviRga Bitcull oriflddQ B mhbdlarhetdr lahd s ARTard ighgfl! FeDarrel is
transition tredifteriedtat!h deripbureddr foME10P Gty BBJUL 20> COBB thé mbingdpoin€ b the FighdsPditing
3- hydr oxybutpglyimer @.9i 180 c g0 ICyferhomooirial). RBivigr 3:5 g) is added and left for a 4 1/2 minute warm-up
period; a 2.16 kg load is applied to the piston which has a weight of 0.16 kg. The composition is extruded
66 through the die and cut-offs taken at minute intervals. The cut-offs are weighed and weight vs time is
plotted (the test is performed in accordance with ASTM D 1238-73). Typical melt flow index (MFI) values
are given in Table 1.



3 . . ] 1
hydroxyval eri c‘aci d) have | ower nelting-points and have a simlar glass
transition tenperature. The neltingp ?1591p6§4r§1 wi || depend on the proportion
of 3-hydroxyval erate units, for exa mat eri al havi ng about 25% of such
units will have a nelti ng-poi nt of about 105[err] C. In order that a poly
3- hydr oxybut Wwaiicbs agpolympiodognpasitionsicanibe usetCio ewIiasbit ynventiprewith consideedtisreglivenrto both
ext ruded, wase lbfikepdling andipro¢esgability elnrdngl neantfhcdre biiticto hel everitlabeudtuserof thesapplidatonThe
t han about car@osilionf e ceriolymeess bs sarigd becording tof the teashings)of irecarte Thus @arioBcopolyméFh e
pol ymer cowpa@ydietinier (@, @ddiffetest eonelyroassigiverisetie diffarenteihysidal propsties of the appiraiate r
( Davent st andig| S eEedlf PrREYSSIG-JU iageforvgdt aspagt @ tis Hryentiay the qopglvmer gensistsi of iSce
of 2 mwdi b)ﬁ’f??‘\&“ a?\EF"Ba'ﬁ‘r?\"]Vﬁ'ﬁ’ﬂ"’?"?!ﬁ geid residugs. the ppeunt of S-hydipxyyalarip agld esidyes being
t enper at ur @ B 39 py fB r%r !s”@ °B°')§.’B‘H€|P’°2'6° 'éﬂ" °’%”'§b‘5‘9@"‘?%@"‘ﬁ'ﬁ‘b’taf‘% APt

ql'

of the hi gW@%"P sﬁ?@ﬁ. er huamp;_ rTq,s lﬂ%@o é%qramrs ?g&% E °"'En;; 16

Pol yme r referab

S
kg Ioad él%qr ao enhan I"ll com ) 023 oo-a' ng I:Unl;or
conposi ti on fgﬁg &%41%&} P 1 elg
intervals. prIﬁbﬁuoﬁ‘d 3- yv% g sﬁ!@ re Hil ‘gt‘é%finugt&tﬂt %@\
is perfor na‘qws@lhﬁ\ﬁqga & ShoMdr (Pl Yirle radatibh. HievevBE b h Wndi
(MFl) Va4 UBRerdihe rdpbRibn iof 31@%ﬁjva'henc acud regﬂu& ) ﬂgzéﬁgrlthyaﬁdﬁidﬁ cOrApRhidH TR
conposi t i OAgoaMBly eis WMl hétossh§ tBNIRRESEt IbadY BRY. piaiciver itd1peRdbSa Bafmdri CORMpAbitieN

t o both eareingbuithiis flopeighs AOhbxEsE R mbdulug ofllisticly oFMctetisaClouhResa Nl géndral the
event ual eloslerusscpradortion 6f Bidtokyialbiy acid kbeidusIP Qdatbr theamdunt of Plastioipa? thali requied. be
vari ed accApcieargd taogd facthé madihis ptjelastidity tohthe polymer Tohramositians if@ wse i6 dioihyontidinds @2 €
avai | abke f.0GPadepagticaard.¥ {05 @fat and typishlly mbout 0.4 IGPe (gigesRastals) di f f er ent physi cal
prop&Lti es ofuitahly thepiptal aund ok plgsticizar used cambé uruto 40perts pef hyndeed ©F palympr reisin (hr),
pref erred fasp@pleot0 phniokplagiciean cabe used Wit BsoRaimer centainingt5smeji% 3t 3-hydroxyvaleric
hydr oxybut 38 residues-Mosmepnaaniegilyy bawpyeasl ferrd ‘eopelymed having; 191128 mot #eof Erhyslioryvalsric acid

3- hydr oxyv#&pigiep hopreferradeamoytat pisgliciaey is fn the ganpe A9)e 38 phr '309’7%6‘P'° about; 2 phr. The

| Eroions %mrdfnp rhs $pecifi plgsligizer ROMBQHSH used.

tC ggghxess "%%WF:'B?“ i '"F'E% r w 'H%PF I sp L?Hfé°’u‘§ hyd)f’h Pﬂ?‘e'
t
e

appl i cat or |C|s ' th '%s ca : '%th i
E%} %eﬂ Téngg}(dg %:Jtara II 'PFa § lxtlﬁ%s 10

be t hi nner®
'R out a

rate of ,p dt;)l
fera e proportlo 3roxyva erlc acid

consurrer agdrsg
residues is inoanoth Qsﬁge{ thdPotfribr c&ﬁ&@ﬁ&necaﬂla%n J;ﬁtorg}lhr o4’a u9l5atiﬁ&§€enptt) encourage
processi ngcrﬁéﬂﬁéﬁlﬂ%ﬁ mRRIME OSUithHid RucleBthly agBHiRclvdR! thic, InficrbHiZl Fidablumihd) G Béran
the | ower g, REIGRRA chibeateQind Taldkifl HoorsRyalaiie) Of 1Aés ver 1364 BUIRSbACiBALBIR mdshe
ease of s Ddatfdtfry. triyfidally the talour@ bERlcREting BgentiROK MR ratige 013y il | fbrExkivpld 8.8di2rpyr t O
shorter cyaldeorveriently abodtkt 1 ginver nelt degradati on. However, we have -found that
the 15 | owelhd potynmer ognapositionrcan EonBinwadoue xtheraddditives ugedi il the @alyrdergeocbdsing ait kocaid
stiffer t hengiod gmbproessingofor example.i realdindcaidsrsdehreg|steaiate spits and asiérs.\In adeltiors additived 0

i ncl ude attoliwprate thesogmedic appoararne of dhepapplidatde cap proinginded it thepcompositiom fdi sexanmip
Sui t a4 prigspratst and stitanjupy dieidenSah addifivas ecdn 1be chidsens ibfan aimaurt isufficient &y b mitactves ed
t oughness. ‘VFP'?F"lgEQ?EWa?h’thE'Q’P?JWer the proportion of 3-hydrox vaI eric acid

resi dues theln ?’é‘Pp '@e Q%EHY""‘B‘P’ "5§F'F G?PEB’F“"E FpgPosition gontajn a biodeg-
preferred F‘?ﬂ? ef'"?’ 9y $io ' ha(fﬁctaf' Fligs B? 'P'mE’o 8gbles Jhes

for use |n °f|pﬂ ‘b. I%QOPW e t su' Imbl f%@a
R fi.%g e Pl G %B:%; . °'ii§° e
typf® q‘[‘ Tg: I oy E!ﬁf’%

pl asticiz hoxb etue

st Is®
for exanplgy abnhygr&ﬁyn% r&?&p%éﬂdn% ﬁ&é thl? fer ﬁ@dpr oft JBn r CO”t ain

5 nmol % of oXyval eric acid residues. re convenlently however, for
a copol yrer having 10 - 20 nol % of 3-hydroxyval eric acid residues t he
preferred anount of plasticizer is in the range 10 - 30 phr for exanple
about 20 phr. The 25 anount of plasticizer used will also, of course, vary
according to the specific plasticizer conpound used. Suitable plasticizers
i ncl ude diacetin (Unichenma), dibenzoate (Lankroflex SP80; Lankro), triethyl
phosphasse, al kyl aryl phosphate (Santici ser 141; Mnsanto) iso-decyl diphenyl
phosphate (Santiciser 148), butyl benzyl phthalate (Santiciser 160),
neopentyl glycol (Benzoflex 8312; Vel sicol Chem cal .Corporation), p-toluene
sul phonam de (Santiciser 8) and dial kyl al kyl eneoxi de: gl utarate (Pl ast hal
7050; C P Hall Ltd) and m xtures 30 thereof. Preferred plasticizers are
Santiciser 8 and Plasthall 7050 and m x#ures thereof, in particular about a



50: 50 mixture thereof. In another aspect the polyner conposition can
contain up to 5 phr of a nucleating @q{l tdhﬁ"courage crystallization on
nol di ng. Suitabl e nucleating agents inc uJ ta m croni zed m ca, alum na,
silica, boron nitride, calciumcarbonate and cal ci um hydroxyapatite. O

t hese we havExamplid boron nitride to be nost 35 satisfactory. Typically
the anmpunt of nucleating agent is in the range 0.3 - 3 phr, for exanple 0.5
- 2 phr and coAwelyinerrompositiomwées prepgied haviiigdhefollowing ingredientdsi t i on can contain
various other additives used in the polynmer processing art to aid handling

and procedsing, for exwphﬁym&a&.ﬂbn@g@@wﬂ%n%jdfstayvaancsakﬁ%ﬁ%%eﬁa bir and
esters™n addition, | adgid, wy&5butl780000pFMFa% Ay GOFWERIE Scigigar pnce bf the
appl i cator can be i nctuded |n t+Hhe—conposttomfor—exampte—46—ptgrent s and

titani um di oxi de. Such addi rmﬁﬁe n be present in an anmount >g9f| Cient to
be effective, typically abo g not her a%ct t he
poly 3-hydfr oxybut yri aC| d foramY '°’85W§'8§1 r%?fs??aﬂ'(surther £o ﬁa n a

bi odeg- radable fillle 1"‘“ joxi ®es not significantly affbctthe

characteristics of the poI yrrer but enabl es the amount of pol y

3- hydr oxybut yr Teis yeg moldey usisg p dlrert BepsitNR 90 @& ol digmeder iserowdouashing, baving\ai aygls time of
Sui t abl e §4 | 30@ytH0paconds, &9 pravidestampentapplisatons aashowsighingabout d19) . T wachine Was dieratest
signi ficant| '“ﬂPF’éﬁl,tte 'Ia'ﬂl"’ﬁd‘ 'ﬁ? E?ﬂ@?r?f 13% Ef: aRe a19diprarasiyres in therenge ot 300179 ° 6+

up to about era |IIer |s starch which is
relatively |ne§ ‘gm ” it h ‘i‘Tl [rogys2 M'& gagtiy and
we have fou m?rﬁla 4 bo H ?"885 P’e? ?“dg Wﬁﬂ % 6‘}? @"VL'F?WPC'PS
i ncr eased2wi bt Czra%j‘ﬁ\f Ql &%’e‘&r r(ﬁ%le eta?s $a 83 of a pr rr(;ft ?shape an%
Exanple 1 ViR, b GHfth ﬂue Grhait $ W, 7 of the body
i ngr edi ents 2Q,gl,syap§,° M ,9)@)3 Wmec,‘%{ ,l% roxy eric acia

copol ymer  phiy ys&T®kamp¥f (n@t2Adkn) ié Haertbd & th é\}i‘hd?@al %c/éiy?zr R%ﬁﬁﬁﬁ% h&Vrl) m:tb;cfrﬁr&%
units San;gsl Cd &i§osdble material similar to that of the applicator, is pushed through h ﬁh
10 10 tampon against the flexible F¥tIsI8 theroby bﬂéﬁind R Corinded SUshRgTbf eoﬁlﬁ\@& redditsin kne
1.0 Ti t ani unsucbesshil @@pulsion of the tampon whereupon the applicator can be hygedicdlly di8posed \&SCIRREn ki,ﬁﬂ
usi ng a Negrgrip Bartian 4 iblBel® By $Hha Shummant raioeé BrigeSwhile thp indBCHhgérperitas/hé Pluget Y Cl €
time of 15 abthetbiotigradabiliy dfthe tamppr appliciterst i thp@resen friventiort wdsSstuelida singthg) folldwehg
about 1. 9,,9.ProPadurerphniaérohic wligestes puits cerobosei pigsdalad rgidss toettigpefitat! Lwith Sgais nexhdust tubes
range of 120Nh9r°&!8mwﬁ$ pxpetled oy dhenugit ¢an bampeasured wers prenaremeontaalmg @bai 7@0to-800 OVl &,
for exanpl e 3gprobicCdigystaqy sledoq ta iwbigh frash sawpeawasmhid besnosdded. iageus gampdnodrplisators
cylindrical goto oqieseniinvagtion werp Iené g uaitsovare seslegidanticali¢ontial weits wetkhaiso
body 2 has &Y®P8H '@PRJ“ PP@F%? The 5% grofsed avag goligptpd And Meqsuied glaily and sepplge werg
20 hol | oa l?" PO 'Fa"i 1p deiRying; B, °ﬁ°’5f°f At soligs degradationaime tepylts g5 Asaumber of
havi ng annul®8f"°? rﬁgreé"ve °Me other end of the body 2 are integrally nol ded
four flexiblg pnetals 6. Each petal 6 is of approximate elliptical shape and
has a maxi ngth of about 10 nm The wal | thickness is aproxi mately 0 7

M i N, T egi o TafopfdierstiYasie@Hed oA tebibI B R o) 3 dr S a0
R Sl Wtk e S A
body 2. A plousams rebpteiiveghown) , conveni ently 01‘g di sposabl e rraterl

simlar to that of the appllcator i s pushed through hol  ow grip portion 4
to urge the tanmpon against the flexible petals 6 thereby opening them

Conti nued_pushing of the plunger results in the successful expulsion of the
t anpon wher eupon the applicator can be hygenically disposed of.
Conveniently grip portion 4 is held by the thunb and m ddle finger while
the index finger operates the plunger. The biodegradability of the tanpon
applicators of the present invention was studied using the foll ow ng
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procedure. Anaerobic digester units conposed of sealed glass bottles fitted

w th gas exhaust tubes 30 whereby t
measured were prepared contai ning abou

0

gl

Bgl 1 ed by the unit can be
to 800 m of anaerobic digested

sl udge to which fresh raw sewage. had been added. Various tanpon applicators

according to the r7aﬁp IMVET T omnm_wer Ooen —amnd—the Jeal ed.
Identica? control Jﬁ. éEmeLe_gEsg_pLeﬁgﬁg ﬁﬁﬁWhnnf ap ﬂ$m§&ﬁ“§+&&re gas
produced was col | gcthed and negsdhie#altai | y and sanpl es| were renpveg
periodically to dgterm ne the lex,aRlsimtd ofkdnipl 1 SOT 1 dS] degrgglati ony The
results for a nunffer—ef—appteators—are—grvrer—betrow—Rest-+5—40 Al
appl i catbrs were gs'Bdescribed [afW0®al n relation to the drawi ngs; However,
sone were of thicker wall thidkicesgoskibedt&kdinpide appr oki matgpqgal |
t hi cknesses of th¢—grip,~bodyfagg petats were It mm o085 mmrand]0. 45 nm
respectiyely. 45 56g55 EP ( 3@?Hﬁ@4 R1 SANPIE
DESCRI PT! ON DRY |V\Ebi@béBitiérodf Edafople 1 23ihin wal | 5
Conposi tion of Exgnple T Thickwall L- 93 I B T wal |
Conmposition of Exgnple 1 1045 2A Thijck wal
10 Commsitiery Exdampie 1of Exanpl e 12.30
2.31 2B s 3A (two Shthisids) VIahrhickiiposi tion of Exanpl e 149
2.30 15 3A (two sagg+es$———$h+ek—wa++———
2.49 Conposition @f Exanple 1 | Compositionof Example 148 38 (fwo ZMples)| Thick
wal | 3B (two samples) | ThiciSN 20 250
Conmposition (19% HV units ” N avin Santj ciser § 5 phr
Pl ast halsb 70550 5 phr [)err] °°'“"°s"'°“‘49’E’H¥#’r‘"s] oron pitrid® o1 bhr 25
PRODMCT RECOVERY (% Wi ght Rerfahavinag) Sticiser 8 SajryHl pr
Day O 5 10 15 20 | Plasthall 705, | 5 phr 30 35
40 1A 100 87 | - 39 TiQ, 1y - 0
1B 100 91 - 36 Boron Nitride |1 1 phr - 0 2A
100 92 *- 57 - 31 - 16 35 2B
100 91 - 63 - 40 - 20 3A 100
2(2) 0 85 s od__ ““  PROPUCT RECOVERY (% Weight Remainjag) - 3B
51In algoce§%@M9$e non-recovered residual nBaerial was totally soluble gnd
not detectdqd by ¢§osiss4qe| exagm natigg of [ ThggsewagesT UJge. 35 J0 44

1A |100 |87 | - 39 - 6 - 0 -

1B |100 |91 ] - 36 - 1 - 0 -

a5 2A |100{92]| - 57 - 31 - 16 -

2B l100]|o1| - 63 - 40 - 20 -

3A |100 |92 |87 - 44 - 18 - ]

3B |[100 |96 | 90 - 54 - 27 - 5

. In all cases the non-recovered residual material was totally soluble and not detected by gross
\_40 |examination of the sewage sludge.

45
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55 6 EP 0 291 024 B1 TABLE 1 TYPI CAL MELT FLOW I NDEX (MFI) VALUES FOR
VFI

VARI QUS SAMPLES 5 ml .

T[err] (doubling tine) in mnutes HV Un| 024 B1 6% ' 0. 48 at
170 [err] C 6.6 Santiciser 8 S phr Plasthall 7050 5 phr
BN 1 phr 10 - [err]TABLE1 1 phr HV units

16% 1.0 at 160 [err]C 12 Santiciser 8 7 1/ 2

phr Plasthal | 7050 TYPICAL RELT Prdw INDEX AMED, \Fﬂ\‘ueq EQR wxnrpps sampLES P L o[ 1]

1 phr HV units +95%6 1601
11.1 Santi®ci ser| 8 5 $amPle20 Pl adfhal | 7030 (doubllntst"pﬁrn rpiQutes
BN ~ HVUits [ err] |1 @hr 25 Q aigys ailt70Ac bi jodegr adabgg tanpon

applicator (1) |corsanticeér®d a holgghw cyl ijndri cal body |(2) of polyneric
mat eri al for encl cuEsthgl 250 anpors phperei p and having & first flexible open
end (6) through wiNch said tanpophri s expel l ed and a [second open end (3,4)
for receivVving arfi:f or expe|linghrsai d|tanpon, 30 characterized in thgt
sai d body (2) donmpy a no L€ conposli Tc & [COpOT YIET _Zompr IS 3-
hydr oxybﬁtyri c acigx,l,tuégs:t@ hyJIr ?fya{rerr c at(?%qrdelsr duyes and a |1o asticizey in
an amount suffifci %Qp,osdrpa pH;rat rial of said [pbody with a nodul usj of
elasticity of flromn0.2 to 1. he tanmpon appgticator of claiml,
characterized i|n trigat1 phai d 3 eric acid regidues are present 3

in the range of _ = :
on the total nql arﬂl:ﬂusers ydro - yval eric '&di d residues
present. 3 Thg w | pat ali haracterized in the

t he pl astoci zer SB present ih ; o inpart the materifal

of said body vvithTﬁ)?r{rbthI us pf e astici;ty of fromO0.[3 to 0.6 GPa. 40 4.| The
tanpon appl i cat'er—ot—any—one—of—etatis t—to—3—echardeteriz I d
pasticizer is present in an anpunt of |ess than 40'parts per hundred parts
by wei ght o ol ymer, preferably in an amount of from10 to 30 parts by

wei ght pef rﬁ!ﬂﬂfed parts by V\er ght of polyrrer 45 5. The tanpon appl i cator

of any one qf Ib%ldgrsradl ?r r|ze P Iast(r)crfzer I S torial
s seted 1o LY me?" d b e r{” W’t’"’é ) ey =
pht hal at ey neOaé&LtXJ.zeSY trsa l . t%lslgyg KOYO erngo?nXI.gne 3-
glutarate and gy @ra xy orid adtermsyra,@nﬁ hrAL" Qjﬂ isblf Lltdsont 1
characterized jmpark atnaﬁﬂéldféald%% ¥ WilhZShodBR B olaStRRy & ohnbioth §.0 PaP-

sul phonam de and di al kyl al kyl eneoxi de glutarate.” 7. The tanpon appli cat or

of any one @f THearmon bpplidatér,of GIiMA R ehaRicteARd i Matlshid B-ngarblyGdidhia béid thsidGkR ke drasent
i ncl uded.ss55 8 theliasgetdhipars 3P Imob&; profefably Bl 1016 30 okde Abddsd dn hé tofal moles of 3-
characteri zed hydrokybatyri@andi3ehgdrgxysalariolacid fasidhesiprésenti ncl uded.

3. The tampon applicator of claim 1 or 2, characterized in that the plasticizer is present in an amount
. sufficient to impart the material of said body with a modulus of elasticity of from 0.3 to 0.6 GPa.
o/ @ -
4. The tampon applicator of any one of claims 1 to 3, characterized in that said pasticizer is present in an
amount of less than 40 parts per hundred parts by weight of polymer, preferably in an amount of from
10 to 30 parts by weight per hundred parts by weight of polymer.

45 5. The tampon applicator of any one of claims 1 to 4, characterized in that the plasticizer is selected from
the group consisting of diacstin, dibenzoate, tristhyl phosphate, alkylarylphosphate, iso-decyl diphenyl
phosphate, butylbenzyl phthalate, neopentyl gycol, p-toluens sulphonamide, dialkylalkyleneoxide
glutarate and mixtures therof,

s0 6. The tampon applicator of claim 5, characterized in that said plasticizer comprises a mixture of p-toluene
sulphonamide and dialkylalkyleneoxide glutarate.

7. The tampon applicator of any one of claims 1 to 8, characterized in that a nucleating agent is included.

s5 8. The tampon applicator of any one of claims 1 to 7, characterized in that a biodegradable filler is
included.
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VARI QUS SAMPLES
T[err] (doubling
170 C

BN

16%

phr Plasthall 7

5
time)

6.6 Santiciser 8

| phr 10

1.0 at 160[err]C

50

Z_1.2 nhr

15

Sanmpl e
in mnutes HV Q291024 BT .

5 phr

[err]

6%
Pl ast hal |

1 phr HV uni ts

TABLE‘lZ Santici ser 8

BN

1_phr

| 705Ullllll Hlﬂl T

7 1/2

Ti

1 phr HV units

TYP®P4. MELT FLOW INDEX. (lBH)) WALUES GDBIVARIOUS SAMPLES

11.1 Santi ¢i ser

’"H:
\A e 5—

B 5 gl

lasthal I

I\ hn r\nlnnr

7050 ~yey D P1

adahl et

| phr Ti®2 1 phr
conprising a hﬁﬂ

enclosing a ta
whi ch sai d tanpgn
means for ®xpell

I OWV(HH'W ndric
on Sericisdish an
PasBIOR o

| n@osal d tanp

ahl'S rnmanI i

DN,
Qn

Al %dy (2)
I h2aff'ng a
an?lp'ﬁ secc

a or pol ymer

adabl-e—-arpon
Wﬁ&ﬂ;ﬁ%ﬁic
first flexibl
nd open end (
characterized
(‘ormr

'Iégggoubhng ;{ngllq q\inutes

mat eri al 6Bor
B3,4) for

sing 3-

e open end (6) throygh
recei ving
I n that said body

2)

conprises a nol
hydr oxybutyric 3§
an amount suffig
elasticity of fr
characteri®ed in
in the range of

ci divanigs 3- hyd
i efanticigeri8mpar
omPipsthalk7§50 . 0
t 8% said 3-
fr dif2d B 30

oxipsal eri'd

the2 piut ef
GPal2 phr TH
nydti%yval: g
ol - % pr ef

aci.gatresiciue
ial of said b
e tanpon appl
ric acid resi
erably from1

cat or
dues are present
D to 30 nol - %

5 and a phastici zer
pdy wi th a nodul us ¢f
of claim1,

baseq

>

35

angg3atsgr©xylal eric agiqd residugs
aiml or 2, chpracterized in {hat

sufficient tolinpart the nmateri al
eimtlmty of fromO0.3to 0.6 GPa. 40 4. The
r_&f:2ampr one pf clains ] to 3, characferized in that said

I n an anpbunt of T'ess than 40 pafts per nhundred parts
preferably in an'amount of from 10 to 30 parts by

wei ght perashmimed parts by weight of polyner. 45 5. The tanpon applicator

of any one of clains 1 to 4, characteriized in that the plasticizer is

sel ected from themogégmﬁblemﬁabﬁhpmiéhtdaf(ndsoﬂs:%hb &, hofldwoSIMR&R4! Bodyt @) &L ddlheric materlal
phosphat e, al kyloaentloshg apiradon thereirDandeaayihg & fighmiiple P& SrW‘(a)ttﬁr,ougzth dnbRdZihpon is
pht hal at e, neopenelist ang/x gHcondmpbrosnddd4) ferubcphing msand dor ethelihksdicbiipdneneoxi de
gl ut ar at e 3and néhaiacterized irhthatodaid teby (25 corfipisest @ mpidablenqppositnQuf aGbpalynter Rbrdprising 3-
characteri zed i tydondutysepeld ghc Sthidroxreleric @oip rrosiduss andha lasticizerdh ap -avolini exatticient to
sul phonani de ani@Pert #if Ryptoral o} saishedy ithea mpdylus plzalasticity of fPME02 Wrf®ddPaappl i cat or
of any one of clainms 1 to 6, characterized in that a nucleating agent is

DX Y194 YT'i C
nt og pef Cl: g
ars ghrount;

on the total nol
present. 3. The
t he plastizizer
of said)body wit
t anpon ‘appl i cat
pasticizer is present
by wei ght of polyner,

es HYfunits  hydr
t aispabisa@pl | C
i S Pastealeno$0 i n
h &Nnodul us o

i ncl uded. 5528, Theram &°a 'ﬁ'ﬂ‘t F'P'e‘at . Sharasferizadyn Eptcsaig3-typraporygleric apig residues are present
characteri®%ed i'i% P’@ s7ea PrEferaply froms10; th 3P fRpkep, based on the total moles of 3-
hydroxy utync and va enc acid residues present.

Thg tampon applicator of claim 1 or 2, characterized in that the plasticizer is present in an amount
sufficient to impart the material of said body wi;h a modulus of elasticity of from 0.3 to 0.6 GPa.

4. The tampon applicator of any one of claims 1 to 3, characterized in that said pasticizer is presént in an
amount of less than 40 parts per hundred parts by weight of polymer, preferably in an amount of from
10 to 30 parts by weight per hundred parts by weight of polymer.

The tampon applicator of any one of claims 1 to 4, charactenzed in that the plasticizer is selected from
the group consisting of diacetin, dibenzoats, triethyl phosphate, alkylarylphosphate, iso-decyl diphenyi
phosphate, butylbenzyl phthalate, neopentyl gycol, p-toluene sulphonamide, dialkylalkyleneoxide
glutarate and mixtures therof.

50

The tampon applicator of claim 5, characterized in that said plasticizer comprises a mixture of p-toluene
sulphonamide and dialkylalkyleneoxide glutarate.

7. The tampon applicator of any one of claims 1 to 6, characterized in that a nucleating agent is included.

55 8. The tampon applicator of any one of claims 1 to 7, characterized in that a biodegradable filler is

included.
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EP 0 291 024 Bl 9. A nethod of naking a tarrpon appli cato | by
enpl oyi ng a conposition conprisingg ﬁoﬁpg ggr of 3-hydr HMW@EMI&WN
3- hydroxyval eric acid residues and asticizer; the nmotS¥ s x

3- hydroxyval eric acid residues and the gquantity of pl asticizer selected to
resul t in gsanGnetREPMaking @ timipoh Gplidatons bhardclefasd thy nexiplying) @t contipdsitioh barmpriding a

m nut es and udpelymeral d-aghrdxpbutyeis atid andB-Bydreayvelericadcidhresidungjarel ebplasticizer; thechodi-Gsof Of
el asticity o$aidB-fivdtogyvileli deidaesidl@s anfities quentityod plasticizér aplaatdll to cdsult in sdidcampesition n

t hat a conpobaving e medidiow fiwle nignot morariyan @A enirpfes @hchwhen nRided toredull incarmhienabbeving @

Pat ent afspr | hdulug of dhisticity gf G210 108 eubar er Tanpon- Appli kator (1), der einen
hohl edzyl i ndri schen Korper (2) aus polyme- rem Material unfaBt, um darin

ei nen Tanpg8nThemetiadeth l‘ﬂéﬁ‘ 9. PHfacRsizeddn rﬁhaf p sxPRosiien Forqrdingote any qee ‘(fG’ja'"éﬁﬁ ek 8t
durch wel che%‘“‘t!‘é’PdTarrpon ausgestoBen wird, sowie emn zweites of fenes Ende
(3, 4) zur é‘ﬂ uf nahme von Hil fsnittel n zum Ausst oBen des Tanpons,

dadur ch’ gé’l? livd:igte et, daB der Korper (2) eine fornmbare Zusanmenset zung

ei nes Pol %”Egaﬁ%ﬂ. %@Eaubeﬁlésr %; td%.f h%hleﬁjﬂ%ﬁsﬁérgkgéy Péﬁlf

| eri ansi ure- °Iyr§
ausrei cht, Em;iia%i“ rP&I ﬂ%jsz @%&M%%ﬁ& ne¥ Pde B, S
1.0 GPastU V kil aﬁu'n@%h Hu?&ntte% 2ulhPATR Bﬁér ddifch gABRREILHNE, das di@ﬂ&’rbé‘r*%z)
gekennzei chngfe fofidbre PuSamdnenbetby émealpenpma@aaﬁsteaaébﬂym buttersiure-K AT BIHyHEGva-M
Ber ei ch von ﬁndamreBAhkmhnn% M@ leifibrt) SWRhIHEhYON elfér Mefge36hidh) di0aussitrit, 0@ dem
bezogen auf wihteriaf@esamdipersidil BERRHEsEGIUI V66 0R2iIbROM G u Jerldined.oXybut t er sl ure- und
3- Hydr oxyval eri ansaur e- Abkomm |inge. 25 3. Tanpon-Appli kator nach
Ansprucia 2. oTkmpoAppliketiuirmath gaspaioin 4 e dadorek tgeketiodBichiet, ddé idish3rydneyvaleriansiuneAb-
Menge./vor | i elgimmiidgecimaiBesgiahi vol 5 bis $hMbat derugswemé vaicld bi¢0Mul-% eilingen, bezogen auf

El asti zi t at s¢i®desemiedvipir@enge Her yorfleggndep §-Hydroxybutiersidre-rund 3-Hydrexypaletiangwb-Akldimor
nach ei nem d@se-Anspr Uche 1 bis 3, dadurch gekennzei chnet, daB der

Wei chmacher 30 in einer Menge von weniger als 40 Teilen pro 100
Gewi cht%t & | E“"PBF pRiikator \nagh, ANSRAYRLY s edey 2, dadyreh gwermg%cho?}ndaf@eb lgichypacher in einer
Gewid cht st ei | MPnos ¥Briisgh siecquipictfy u den Matgial desdftmag: dn Elggiipiiisgigpul vap 0.3 bis 0.6 GPa

Tanpon- Appl |f€‘a"f’ ‘?’eﬁach ei nem der. Ansprtche 1 bis 4, dadurch gekennzei chnet,

daB der V\ﬁl C‘Par%E Riph agflo% WAQII gktgs An I’H%’queﬂ uH’: Qk%%l%zelc P daaBudSer e Crref\atc er’

Plsgggé; J([j| phl\%lﬂ)i N pr DI orfugswe,se in einer Menge
p- Tol uol sul fonam yI en-- ox| ut ar schungen davon. 6.
Tanpon- ARl i taiph-af %rﬁsewnuﬁfaeﬁmﬁa&uﬁ% aek&r&na@n&eﬁ&aaxmt #485oFRiichmacher
Vi chmacher  gisgeavi iSicdis! B Ghdppe Beslehbridus uiaédaﬁlamedzoum.emwphosphat Alkylarylphosphat,
Di al kylal kyl mstiexidibriphosphat U BltfBSnzyiphthalbf "WdPentiBlcbIK PLToluolELEaMR, NIkIRy@fkYien-
Anspr~che 1 &ddglufarat 6REIMIsEingpaldevdnzei chnet, daB er ein Kristallisa-

ti onskei ne bil dendes Agens enthalt. 8. Tanpon-AppI i kat or nach ei nem der
Anspr Uche 61 TrmporAppiikettu madh Apsprecind; cladunchegekendzishmst, daB demWeiGmacher lpine IMisghung h
abbaubar en Fadslpsioludléulignamivind Dialkylalkidanpidglutrat smfeBtHer st el | ung ei nes
Tanpda4pppl i kat ors, gekennzei chnet durch di e Verwendung ei ner

Zusanmmrens &t sz'@;" -pRikaggr e semydee Anspiphesl. iy, Girdgsuyeh rekarnzpichned -daf prcpin Kristallisa-
3- Hydr oxyval ¥p$ 'ﬂ?é’ﬁ‘feédesﬁgk'ﬁ fhgen und ei nen Wi chmacher unfaft, wobei
di e Mol - % der 3 oxybut t er sdur e- Abk e und dj e Menge an
Vei chrmghdr ﬁgﬁ? l;EF{% i qA"a%{%hai%%Euéa?ﬁ?gﬁ@@mw@wmehedaﬂ 6 einen

Schrel 71 elﬁ gfsc\'/ 5 20 M nut en auf wei st und daB si e, Wenn

sie geforgt r d  Di s.
o LnonE s g Vedbhrer iﬂ % %.'3%0 %’%&ﬁ%ﬁm&é . %ﬁiﬁé %%%
dadel e Zusamﬂ@mmgsy fa bel die asay bnﬁte aM@-!AM!%

wr 3o linge und die Menge an Welchmacher derart ausgewdhit sind, daB die Zusammensetzung eine
SchmelzflieBzeit von nicht mehr als 20 Minuten aufweist und daB sie, wenn sie geformt ist, ein Material
ergibt, das ein Elastizitéitsmodul von 0,2 bis 1,0 GPa aufweist.

10. Verfahren nach Anspruch 9, dadurch gekennzeichnet, da8 die Zusammensetzung nach einem der
85 Ansprliche 2 bis 8 verwendet wird.
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M S* Revendicatlons 1. Un appli cag__-_gLH giampon bi odegr ada élﬁmm’l"ugum"'m
conprenant un corps creux cylindrique (?2%1 en rrat6r| au pol yrrbre

un tanpon et presentant une premere extr~mtd flexible ouverte (6 a
travers s Revendiésfions | € | edit tanpon est expul se et une deuxiene extremte
ouverte (3,4) pour recevoir |es noyens KY pornmettant |'expul sion
dudit tanpoh, Uoapglcster ipswe tamwpos diodigeadbiial(1} corprapant L@ porpereuxanylindtique (2) en matériau
conposi ti on mpoiyradyé eowt’ yuinger op tmpome pieprésentant ainm premigeesexivgraiié dlaxiblel 'ouveital (8) & travers
3- hydr oxypbut y tdaeplie lagit tapae iostcoxgiddyafl uo Jamibrae pxémite puvarte (314h pour fecaveir lespmoyens
quant Ne sufflpsfaﬁtt@tmemsm@m"@?@?mau mat eri au dudit corps un nodul e

d' el asticite &kpoities arncyqup laditicorps @bgontiony upe cq_mpafﬂrﬂ"moala@aﬁUpsmolvwarﬁﬁevnprg@nbn
| a Revendi cat 98 pidus 4l Ehydigxykulyriaye et facide Sfdtoxyvalérique st yn &@g‘&@"‘sﬂn quantité
hydroxyval dri %sa%ﬁ?“’ﬁ? %ﬁt‘g‘aﬁﬁ?‘fs"“ﬂfh 'Rjé‘md%l?ﬁﬂf‘r?""ﬁé“@t%f’% B8 05 de
prefdren € 'PeLS i ur ngseéntOtal ?e i t%sdames-
d' aci de 3- h)7d 5& e am encede 10&30
L' appl i cat eurrh aestam &&y r.g RinGe
que le plasti t pr%sen en quantl e su |sa con erer au

mat dr i au,dudi t corps un nodule d'elasticite allant de 0 3 a0,6 GPa. 20 4.

L' appl i cat eyr Lig@ikEatduR BS Nadlson! selbR9a HeRInGIOREHS dies Bauendichalel QBSe biadtfiant est
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parties an 4rasapplicaeuppbuy tdmpen d& Euné quditonqel des Rbwendicaiansn ¥ 3rp@CISEe eh 'celnes ledit
guelggnque desglafifiant redi préiseinb dans und qliantitia inédeuia As40 eaties opogu centt @antiésa e infabande
est sel ect i onpreymée.rde pidférence Wiprs une mpatitd atiant de 4@ @t30martiesien thadse Mow zbw padjes en
tri dt hyl phospmgsse deg@olgng. ar vl phosphat e, d'isoddcyidi phdnil phosphate, de
butyl benzyl phtal ate, de neopentyl P/col de p- tol uene suI fam de, de
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quel conque des e en T Shemid g ract = s4 en ce qu’ un mat eri au de

renpl i ssagey, bi golhciadr ik Ganfpok sé?&nel%ﬁ@&uelo%’nquy'aé‘s ﬁ&%ﬁ&&ﬂﬁ‘onﬁ‘@ afé‘fééu’a&éﬂsé en céqui"lfh
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n' excedant $a¥ng Mmémpdeudeckbrication sfve dpplicateurpoirdempndeacaciédsée anrcermue dlbreemploie une
d' 6l Asti®i t 6 edrbrasitionchontonant un cop@yn@tade WsidusGi'aciie 3-hykirdxplityligus] eb d'agide 3-hydroxyvalé-
Revendi cat i onrigue et i plastifignt Ja gousgentage melairgslesdi® régidus d'acidn Shpdrenyvalsirigueca) iacqupntitine

qu el conque dede PlasyiEant plastionas goup danner ladite compasiiinbayantayy tepmpsle fusion n'excédant pas 20
minutes, et une fois moulée présentant un module d'élasticité allant de 0,2 4 1,0 GPa.

45 10. La méthode selon la Revendication 9, caractérisée en ce qu'une composition en accord avec I'une
quelconque des Revendications 2 & 8 est utilisée.
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