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pol yrrennawtwanemwrmuaguyfmmntmmneéomevamrgecgla leytation.  The
- cop@b yetHeerebaaﬂtoerosflhesgﬁdg@ﬂslwcawt%ﬁmcapq'veﬁ‘a stfes'm?rdem Withthsjpre ﬂ'erf’@hed

and dr-mtnmmf cbb\psegtrﬁ;es e following "Hg ﬁg ‘fse'ért:t‘l’v 8y ggggj a{% £ for
sur gi dg}: '@afzwgg get% ‘ﬁ[?;dmeﬂes%rs gfea ried

sui ta
or d%tlﬁén{oﬁm\tﬁ: ¢ the tARE R FHVTHEEL, WeboRyMar dohtaias inttaHolymetiz2d btyierepthaate THS
pol Y Medard segrhdHed IsHoRIchairtester LiteXhna pelytevainerhylgoemnicinckphthalate saftrseaments (o h t he
CONV e rdhaio Bthér/estet tnits) pid s thg fallewing pepaabstiigyre aymapdtied Inghefjoyrapl of Elastpmers apd j s
f i nal | Riasti¢svd16-38(Gict. awy by at |east 5X, and usually from7X to 9X, to
achi %ve nol ecul ar orien at| on. 40 The preparation of fi bers S ef ul assg

surgs’i cal sutur S fromc et her esters in accoly dance i th the present 40
invention is emmﬁg -F(at-e cﬁ?@ e< &L are presented by
way of illustration and ar€ notal mt|ng of the pre ghvention, and to

whi ch Exanple [err] is for conparative purposes. The pol yrrers ut i | | zed55| n
t hes® exanpl es are Cosﬂ'ae et her/ esters prepar edfg‘geome'qn4 but anedi ol ,

di met hyl pht hal afh@rds "éol ytetranet hyl ene etfer glycol (MW of about
1,000), and are commerci aIIy available fromE. 1. du Pont de 45 Nenours &
Co. under the tradenane "HYTREL". .The pol ymer contains intrapolynerized
but ydoewiaipdit Hdnld dlae as ddinktbebavesag B ab teg@hdietting fraimoleedaraveightyif the pthenmticol 60
pol yt efeactamefyx Fryil fon M. Ve tohabout 100@pht hal-ate soft segnents ((long chain
ether/ester units) and has the followi ng general structure as reported in

the Journal of Elastoners and

t he s ho'FhF CQH?b(Pthef@é*ﬁGI’%‘ﬁ? %‘E% %i ?(; % I gm3§0 to
pe or I sutures as abo d ned. Pol e
SUCh t:g |naC| cu 5’53533/@? ﬁ’% tn{ Ql‘gert reln%v | t|‘a
%r(ﬁ

teachings in this regard: U S Patents Nos. 3,651,014; 3,763, 109; W,

jﬁ%(hﬂgtycbﬂm% of bbbt 1%56) dd é]-@&on%ércuﬂweﬁlladw%&& E.UBGRdnt ¥ C aumin .
db
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-Plastics 9,416-38 (Cct., 1977): 50 : B (l)

‘%/V) 50 [err] 55 .
(hard segnent) ' (soft segnent) 60 wherein a and b
are as_defined above and xis an integer reflecting the nol ecul ar. wei ght of
the_ether glycol _ 60 reactant (x = 14 for MW of about 1, 0%}0387048 '
GB2038704 B 5 1In the foll ow ng exanpl es, physical propert | es of
i ndi vi dualin thefldwidgexenpies, pheysical peb@tiesiofiedividual :amdfltamantewerteeﬂmnedbestlestrounder
the fol Imﬂn@mmwiﬂn‘n@w'r@ﬁ%@mm speed ( XH) . 5in/mnb5
Chartspeed(CS 10| n/ m fay _ _
5 Sanpl Ieng ’I‘?s Speed(xm 5 rlm (al e l.oad (SL) : 2 Ibs/in

Wth re erencgasr.| ﬁcs()ﬁe) 1,. Young &in ‘Modul us is cal culated fromthe sl ope Y
of the stresss&,igaéda(g_mrve in the pdipi tial linear, elastic region as

fol | ows: 10 [err] -15 -
lB wher ei NVl{heﬁer]encetctﬂmreah@tegsmddldestle@lculnteﬂ:frguﬂeslmpe)@vfthetsms-dramws@@tﬁ onal
ar ea of0 inftiel linpasealastiq rpgiomg fallpws:XH,  CS, and GL are as identified above. 10
20 Yield stress (Sy) is the load at the point of intersection of lines a
and b drawn e tamfl X Bk CBXBt i ¢ region and the visco-elastic
regi on, respt%??\g/g‘})d&‘%(éﬁt he cXit¥&Sas illustrated in Figure 1. Yield

el ongaig on (Ey) is the elongation corresponding to Sy and is read directhy
off the stress-strain curve. Visco-elastic stress (Sv) is the load at the-
poi nt of Wheigigr sect j on of I|ne b wwth [ine ¢ drawmn tangent to the curve as

i |l ust ra (’Peaﬁgl i '@j‘on Figuy §thetb co-el astic el ongation (Ev) is the el ongat i on

corres g kpﬁ%%ﬁ' rea,ﬁmg‘egﬁ éﬂ rectly off the curve. 25 Break

el ongat'l ORef, @a i3 oS &g EHoR s fraD)irabinarigBR th th4 RS labticof £

t he str emgiod tnroahdrm&u%mnca@mhj rbdpsidtively, ofthé durlelagilitistratkd inEigarep| Yeld elcyatioh (BANP! e
of copol isetelrngaion e:rreafonﬂiugtnﬁv andisfedrbdivectly ofi he stoss-seiraiuve MBscovblaglie stosesSvis of t
segment sissiiedoad 30hernins pf intern i"tﬁ@i witiitling §dreyn E‘é‘i’ﬂhe ‘él@reé*ﬁ Hvﬁatedyt Figyra % s

16 per&&H St*%ehre? opéyf PJP gfrpep ecuntey 33 25
perggnt %%Fg «%"J‘j{eél frdfgagin Bs" VA Egﬁ'%?adr gg' trESSﬁrr%"%%W?err] in

a circul at| ng t alr oven and t-hen further dried undervacuum at 100
m crons Eammpheat) for 16 hours. The dry pol ynerwas placed in one-inch

hor i zost alA semple oidepolygtrer/eitr ofFdeelia IV havinglapmoxihaely 40 wipercertt seftrse@mentasmdon 30
t enper at eAnerrigng 3mrgxispatdly 51 percent terephthaloy! units, 16 percent units derived from polytetramethylene

35 The e 'f‘?’ﬂﬁa‘t"é‘“ gq%‘n‘gﬂ‘ﬁgd eﬁ frwawr'; t’edéf’rg’ﬁi’sé’r‘i‘ﬁd gi a:ts hé‘“aﬁﬂl““&r'r v
a size 2 ‘Q oA a}grgza %‘*rsﬁ Rbiofteln l‘tﬁ%l’ﬁtdté
530F a@3 a ta e-up spee ysr ca pr operties of the gzs
resul ting Tfté 4X&Mﬁasaﬁ&c®d\iﬁﬂat¢r@t amneterhberatdﬁ afzkarag 104 bize 2-0 monofilament

40. A sanpitere odinga@BEX] dyast radr 3t @ ®tnperatwfe dF8A0TAahdwikha thiewp sgped piEsDivmimaRhebival 23 Wt
per cent Bupertissoftheresudtingdittmentrpreicypmig Telidt oxi mat el y 45 percent terepht hal oyl
units, er t orthophthal oyl units, 20 percent units derlved from a0

s

o A e e Ll 3 O T,

1, 4- but

The ext ruda&ﬁrdw&lﬁétﬁﬁﬁfw néﬁﬁde glv@ma BNpeteedt tﬁlts?dérl\?ed@oﬁtﬁ 4rﬂa&aéd.d| a/aaacrited usr ng
a, 7. 5X damimextradel ot 460°F @& desripetimbxameled TheldxQhdatuvebs aidnbhed atiddkeavriipto s giessdd of 412
ft/ i n45 masofiamesi usiab a BEY%preyratie gt afempenaure kAG0°F aneith a Falerapapsedaf @124 mgian j n 45

Tabl e | | Phvelge| pispertigsef ihp reauiingfiamentspregypRinyelitier / est er of Fornula |V having
_a‘pprom ng)tae,jp)é”}ﬁ wt percent soft segnents and

A sample of copolyether/ester of Formula IV havmg apprommately 18 wt percent soft segments and
50 comprising approximately 41 percent terephthaloyl units, 35 percent units derived from polytetramethylene 50
ether glycol and 24 percent units derived from 1,4-butanediol was dried and extruded at 405°F as described
in Example . The extrudate was quenched and drawn into a size 2-0 monofilament suture using a 6.5 draw
ratio at a temperature of 560°F. The take-up speed was 75 ft/min. Physical properties of the resuiting
filaments are given in Table ll. itis noted that the Young's modulus of these filaments exceeded the limit for
55 sutures of the present invention. , _ . 55

Example IV
Three parts of a copolyether/ester of Example | and two parts of a copolyether/ester for Example Nl were
dry blended to provide a polymer having a total of 30.2 percent soft segments. The blended material was
60 dried in a vacuum oven for two hours at 1-2 mm Hg (no heat), and then heated at 50°C for three hoursat1-2 . 60
mm Hg.
The dried mixture was melt blended in a 3/4-inch Brabender extruder with a 25-|nch barrel with a 20/1
screw and extruded at 430°F through a 5/32-inch die in a vertical monofilament assembly. The extrudate was
water quenched at ambient temperature, pelletized, and again dried as described above from the
65 dry-blended material before extruding into monofilament sutures. A size 2-0 monofilament suture of this 65



conprising approxi mately 41 percent terephthal oyl units, 35 percent

nifs derived from polytetranethylene 50 ether glycol and 24 percent units_,
derived from 1, 4-but anedi ol was dried and extruded at 405F as described in
Exanpl e |. rudate was quenched and drawn into a size 2-0 —
nmona ilar%’g%;gpsgz??:%p using &Gq'% draw ratio at a tenperature of [err] iheu
take-up speed was 75 ft/mn. Physical properties of the resulting filanents
are giTdieral waseyidad ptdpe°l using a7 SX dewdetioapatempaiature 9T ASHF andateligtup spasd oftdi s e

fi 1 andHPE- xeicaberaeprissaf the wryting flamests agaipde ek he "present i nvention.

55 Exanplg |\, Three parts of -a copol yether/ester of Exanple | and two parts
of agcoppe, ,mecroéa%eewe&é%feiz.aapla%dﬁsBgrls'owosow%r/@t@eph%glmgfmweféw de ag

pol y Medry-biaivdeB €br totDbiAb.4 Pérconbsolt sgifpreat Bhd S@rfided SMEWREEhS genbREprbéeainded nat eri al
was 6CExginplety, ami using afinabdrawe kedio off 7GX wiithe dlaotenspesturd of 385 ankllg takerap dpeatof 412and
then Hemindelotsain €@ 2f0mnonpfijproent srsure-hephygicap propegites gfthe-4gsulting flaghenteare givert ur e was
mel t, P& in a 3/4-inch Brabender extruder with a 25-inch barrel with a
2011"s¢r .and ‘extruded.at 430F through a 5/32-inch die in a vertical ' ¢

a,

nonof i T g UEHalyeMREER Exambitl with 40 Withaicent YSediRdne wal HFAGRE ShtBlieddRES Bnce

t enpergiththegensil prddbduédst Exanipik 1agad 400Gkl spitlnaétte@Rshtdin duid 5-8baUR, dnll 950 thine 65

dr y- bl indedttera biasin akizdtestiree D@wing detidhigns antl physioal pfopértiesfithe @aditingastureAresi ze 2- 0
nondb| doswenad inJable il with f sizerP-Osutu@rpf the s@ne compositign prepaed aggrtdimy to Example 1. 15

6 material was extruded at [err] us,b%g ﬁ}?.QX draw ratio at a tenperature
of [err] and a take-up speed of 435 % i n. Physi cal properties of the
resulting filanents are given in Table I'l. ExggalsfsVY 5 3.5 Parts of a
copapyet her/ester of Exanple | and Iy 5 partsmof a copol yet hen ester ofy
Exanple [err] were 5 dry-blended for a total of 33.4 percent soft segnents
and ex$uturdeize f ol | owi ng t he @géneral procedure2®f ExangPe |V, &fd using a
final d,;rz%évirr%%s(io of - 7.5;( vm"tp a -drawﬁtsrrper-aiﬁuq:e of [lerr] anq a taEe-up I
speed 2 mn to obtai: -'ésize 0 nonoi. anent%ﬁure. %‘%@pysi a
progzgr%"gs of the resulti ngd?'l )arren't(s'3§re gi v'e3n) in _Té' }e 1. ( o >,

10 Exagah&reMjthAsicopol yet her /zgader of ssfs@npl eadgowi t h 46100t peragesut sof t

_ segrenikgem®ls dried and extruzed i n aecem danc®. it h t kesogener @2.870r ocedur é of

Exanple | using a 20 m| spinnerette to obtain a size 5-0 suture,  and a 50 .

m | Bplevpilestengtiy bsiobt ain a $¥ 0 sullghe. Dr@?o g cof%i ons Y physial

pr operf"F’@g‘fof the resul ti ng_“%fﬂohre a‘?’gQO.S CO S(Qed iﬁ%bl e [‘%f&)] with a

si ze ZB.Qak%%%zﬁn,Q/f the sane g@npositj;gn prepgg£d accegsli ng tgxanple I.
T EX o 1. -1

15 TABLE anples 20 . _
[ errds Visco-elastic elovigation, % \i8.6 133 20 BeR uUure sihess 11.6 .. 35
2-0 ' 2-0 2-0 . 2-0 : 2-0 Dianeter,mls .
11.1 Yieldelongatior % 1232 293,.2 26  13.3225 (Mm*7.
(0. 28) voing’s moQuidspsi (Ogﬁég 17880034) 300,000 (0 304)8 120,002+ Knot

- Str%gh%ﬁcgﬂs' 3 50600 (120089 70400 4%},8% 0 (o000, 100
41, 000 (Kg/ cnR) : (2,600) (2,780) (3,140)
(2,800) (2,870) 30 Tensile strength, psi - 64, 100 71, 300
72, 300 65, 500 - 60, 500- - 30 (Kg)cn2. :

- (4, 490) (4,990) (5,060) - (4,580) ' (4, 200) Break elongation,

% . 31.8 27.8 18.3 25.2 - 31.4 35
Vi sco-el asti cel ongati on, % 18.6 13.3 '7.25 ' 10. 35 |
11.6 35 Yield elongation, % 3.2 2.9 . ¢
2.6 4.2 4.7 Young's nodul us, psi. 50, 000
172, 000 320, 000 140, 000 - 120, 000 40 (err) o

(3,500)  (12,000)  (22,400) (9, 800) (8,400) 40



7 - : ' _

%%038704 B 7 TABLE |1l Suture size 5

5-0 2-0 0 5 Draw ratio

7.5 8.8 7.3* Draw tenperature, [err]

340+ ! 530 . 370 10 | GB2038704 B 7
10 Take-up,ft/min _ 205 485

110 Di ameter, mnils ‘ TABLEmM  -7.08 : 11.10

14. 03 15 Knot strength, psi . _ 48, 600 37, 200
34, 200 .15 (err) S Suture size (3,400)

(2, 600) (2,400) Tensile stre ogt h, psi B 67, 500
64,100 ° 68,600 Kg/cnR) 5 20 0 (4,700) s
(4,400) prawratio (4, 800) 20 75 . 838 | 7.3*_

20 Break el ongation, % 43. 5 © 31.8

3Q. 7 Vi s Omvabmsdrateresk ongat i on, % 340 16808 - 370 18.6

17.6 280Yield el ongation, % , 3.0 3.2 1o
6.3 -~ Takewp,ftmin 55 young's nmodul uL9s psi . 485 110 49, 000

50, 000 . ..51,000 (Kg/cnR) : ' : (3, 400)
(3.500) >ametermils 3" 600y 30 *Two staddtdraw 11.10 14.03

30 Exanmplkaotls@érgth, pdpnof i | ament sut ur eggpgepar ed fgompa copol ygbhier / ester q;
Exanpl e kKgraw2t'h 23 wt percent soft segaoents were@sb®@rili zed (hyoogobal t-60 7
irradiation and with ethylene oxide in aceordance w th conventi onal

pr ocedur gensiestepgth.@gier | i zi ng sur gi c#V5%ut ures. @O physi calﬁsgﬁlbper'ti es of

t he suw-r'%@mvbere affected only slight#3y et hyl 8480 35 oxi d&800) :

sterili z%gapgonggmf%ven | ess by cobaltz60, as shgwn by the data in Table20

V. TABLE IV 40 Suture Nonsterile

St eri | i z&@co-elastic elongation, % 40 convsol [err] 186 1eO. Di aneter,
mils 12.5 12. 6 13.2 45
45 Kno#® Jteldslngeiion ssi 3.0 35, 380 63 33, 400 25
29, 900 (kg/cmR) L (2,500) (2,300)

(2, 100) ig‘}" 'f;"%a“'%' ¥8%Hgth, psi ) e 300 SLe0 770, 000
67, 700 50 Kg/ cnR) _ : ' “7(4,900) T

(4,-90030 *Two stage drafvd, 800) 50 Break el ongation, % " 30
28. 2 31.6 45.2 Visco-elastic elongation, %

13. Example VIl 15 0 23.5 55
55 VYield é\flqgﬁggrp?r? ﬁltur% prepared from a copolyether/ester of E)za_ngale Il with 23 wt percent sgft spgments
erli

2,2 YU ST o s oot v ot S o o S
%88,688;) ggé&éi@ilizblatior%and even less bypcc;/balt-sg, azshbwn bythedatainT ?8863lyshghtly yet’_ij(lirf, 6%)
60 The inportant physical properties TABLEMe& sutures prepared from '
.copol yether/esters are responsive to changes in polyner conposition and
proces® fYUFonditions. For exanple, Woaeatle| astic elSWijeedi on and yield 40
el ongation increase as the proporti 0B sof t segrents in p%l nmer are

i ncreased, and conversely, Young' s nodul us decreases with an 1 ncreasing
proporti onrmefer,a@mét segnents. The breaksel ongati opgray be deqgeased 65 and
tensi |4 strength increased by enploying higher draw ratios during the 45
manuf act Eﬁ‘é:‘fgﬁngth}"@isuture. By 65 38300 GB 2B38704 B 29,900 -

9 (Kg/c (2,500) (2,300) {2,100)
Tensile strength, psi 70,300 70,000 | 67,700
50 Kg/cm?) : _ (4,900) (4.900) (4,800) ' 50
Break elongation, % . 28.2 316 45.2
Visco-elastic elongation, % 13.2 . 15.0 235
55 S S _ . 55
- Yield elongation, % . . 29 23 ' 2.2
Young's modulus, psi 185,000 165,000 © 138,000
Kg/em? (13,000) {11,600} {9,600)
60 60

The important physical properties of the sutures prepared from copolyether/esters are responsive to
changes in polymer composition and processing conditions. For example, visco-elastic elongation and yield
elongation increase as the proportion of soft segments in polymer are increased, and conversely, Young's
modulus decreases with an increasing proportion of soft segments. The break elongation may be decreased
65 and tensile strength increased by employing higher draw ratios during the manufacture of the suture. By 65



. fol h@%ﬁ!ﬁktﬂ@é&%nﬂ

r | ation of the conposition and processing variables therefor, it is
spgible to obtain specific nechanical properties for individual sutures
h a great degree of latitude. Wiile the precedi ng exanpl es have been
frected to the preparation of nonofilament sutures of copolyether/esters,
t hi 8 wasGB@o3g 10¢ Bsake of conveni ence in describing one polymer system and\J
t he

mrﬁmmmmﬁwmmfs—eﬁ
fi ber réyue{?&r&f&he%omﬁafaomg%w@sfsg&&eagenemJ Y TR Sible 1o liRY spBliftnddfaritaed 11
t he npripbmed i ifdiddualiuftirdd@ith @ bre sfibitug.l | anent suture const ructions, and
Si ngl e While&teprdcedinywtarhiéd Hage tréa:ydubetemm prepartatich opmepdilaaiehabtuas oS Ur gi cal
f abr i cepoivatheikasiets, thid was fovbv sahe gfcowemigice b destibice®e polgeragstangand tigereffecntt er | al
gr af B yariays polyess agrenpsitienssad srippingsenditions endilpripreparties Theroenivettietester pelymete s 5
haV| n aaa!e‘b Sﬁ%l' *eﬂ'aa'rfa wfjfbéaacre Ju f"‘F’Hs‘é & 5?&9%“%"Fﬁ'“9'ﬁe present .

v

[k
. | Wi
ven e s R A -
pol yura%& étﬁ'&uo%fp% daﬁ:i?&?em% Aatderiahce with the B e¥§u¥:’ﬂ€ernn b¥ PFebare nlﬂ&ﬁér ane or i
10 b lpoymby& raésstuamrpsnyurausﬁébeé.maﬁ@alase;he&toeweuerJobblmaaﬁréaian&&e pr esgnt -‘
i Nventsilicome plagtorb@s. iflrdrcredte, wiatthmerivdilametta efthe presei irvbiition mey beshiawed with each
non- elothet. witkether efaptomaniopr son-glastbmeric fﬂafe¢n!5kmd with sithebabigprbabisror nmﬂaka@@!hld)ab | e
fil ané'i?('!?"‘lsﬂ‘%ffed rpfctvéﬁ’eﬁ?rbjﬂééa %?r"‘h‘é‘s%ﬁ‘i W%ﬂﬁtf‘fgé"%wﬂ‘ﬁh §gé‘ﬂ“ ‘E?r i 4ies,
all 'E:%ﬂ on ||o dWI %eén)bes %j}:{'é &e&?ﬁatggﬁ een thereo ﬁég%fht
nventlon & St ures or ot Iarre present 1Tnvention wll nor &l |y
be 15smims in a sterile condition and WI|| often be sold with a needl e
attached to at | east one end thereof. 15 CLAIMS 1. An el astoneri-c surgical
suture boﬁlpdasmmvgcarrmmhsﬂurbeqmmwsmmfamorwglamh@hﬁ\mqtm/fplwgnmmbblnatongh of 20 '
mec R&rmeshaniclparperties: es : 20
20 i @leqdee ngag)atlon -trom i d deQ 2to 9 percent Visco-elastic 25

m 2 rC
el ongati SRS ES 30 per cent
25 - m@gaﬁ,cmdul us - from 30, 000 to 200, 000 psi Tensile strength
- a5 | eadigatibd, 000 pPSi-raM 10 to 30 percent 25 .
30 Knot strength - at least 30,000 psi 2. AsutureofC aim 1l having
adi ameforrasFmIduiym 0. Olf’9'63‘1°Q9t9ﬂ?P°@Ps'A suture of Claim1 wherein the Young's
nmodul q%nslﬂsst?eggtgoo to 1§eakt%90q 4. A suture of aim1 wherein the
tengble StTe9s at the®ViSco-elastic el ongation yield point is less thgp 35

- one- thqnatd;trg.{ga, sut ur e -hgasido@ocdsi ength. 5. A suture of Claim1 having an

el ongation to break of 30 to 100 percent. 6. A suture of Caimb5 wherein-

the el o‘hgalsutwnotftbanbr‘leakngasﬂlaatetelrefe(@tnﬁlm@ tdmms the visco-elastic elongation.
AE uf sutere ot§lajm hwhergjgdhegiopng sTeodyius s §2.@40 5150.800¢ | o I.h\?atlon is at least 2.5

(i nd t‘h& A{ieql S B aerel e gl strges b fircpPlastg FlongtpYeld palr it st PR ¢ 38

condi t ture of Claim 1 having an elongation to break of 30 to 100 percent. 40 9. A suture of

d ai m &, V\/Afsm}ur@ of &Rl Sﬂlh@ﬁﬁ'\Mgétﬁn @tbrdaf?ﬁ&tlea@{{’%tmthﬁbﬁtfo&#ﬂ;stlc eldhgation.

Asut ur enf Bs@uoflClaaMhb@inlig viscalslattelaiydticnnid 22 lRhed 215 tilaesakhd iskh@dtigedon. Segnment ed

copd’P y€es. helsslte'spemal pdlinasterile cddditioA. dr awn and oriented el astoneric surgi a@al '

filamenk FP%‘F"H'@ 8avith a pepdispisashed p el spetioneendaherssf- 45 consi sting essentially

of a mﬂ(’t| :p_ler/e of IW1?%'F'P$ AR cEFUFA e Har e ERsPImARi®es and short chain
~ester \{ ertm%s ﬁes‘h%.JaﬁtheHUo%ﬁJhg%%&&ﬁen eh%%@&gﬁé havi ng t he
Iy ar

£d rm'ﬂ{uﬁlm f recurrindlong chain ether/ester uBlits and sh I‘ eiggGis:
a di vgbiedithesdrdtadl airowg& BRAériihiagesahd Bavin i fallewRYy géneaf foineazi nal hydroxyl gr oups

froma poly(C210 al kyl ene oxi de)glycol having a nol ecul ar weight of 350 to /
6,000; Ris a divadPent Qadical r m@ng after renoval of carboxyl groups
fro an ar cr li.c aci avyi a nol ecul ar wei ght | ess thap, 300;
and 55 D |(§n26d| va eﬁt c)!dl calgrema'?nl ﬁgr}g 'Tter renmoval of hydroxyl grg‘ﬂps

f r om aghefdreyis 8 iQdierd AMiich) Gordhini) atrithebmovabor Werhighl by dr&§Furépaftord 8Baivi@,..gnd b are -
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pr rties for individual sutures with agreat d ude V\hile_
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m))ﬁbfl | anent - sutures of copol yether/esters, e+sake of

C eni ence in describing one polynmer system and the effect of 5 various
pol ymgr cogaoshsy@dns and spinning conditions on fiber properties. The
copol yether/ester paolyners 5 may also be used in the manufacture of
bra| ded or ot her nul tifil anent sut ure constructions, and single filanents
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nmonofi | ament” having the foll ow ng conbi nati on of 20 nechani cal properties:

20 Yiel d gl angadiérddiic sur ?lcalsutarﬁgmalsinea%op&ﬁﬁ%t haVi’néﬁwQTﬁlL@ﬁg bdmbAmation of

el ongaolmhamcalpropemes rom 10 to 30 percent 20

25 Youn S nodul us - from 30,000 to 200,000 psi Tensile strength
g,aﬂdeﬂf@ggm psi 3drom2to9 percent

'30 Knot elnsqih - at least 30,000 psi 2. A suture of daim1l

tr
havi ngsaéﬁ& gqe,tner of fr. LobQceht O MM 3. A suture of Claim 1l wherein
‘the Young's rmdul us is 5 Sg’ ob .9[%’6 000. 35 4. Asuture of daiml1 2

wher ei n Yolvy'drestmivse St r-aﬁsma,bodt&lmowms,s‘so el astic elongation yield point is
| ess than 35 one-third the suture tensile strength. 5. A suture of Claiml
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at | east 2. RsithidBECIdiig nilifY] SishddGAtdnP8l01t¢PomnB. A suture of daimlin a

steril e condiidturenfClaim 1 wherein the Young’s modulus is 50,000 to 150,000. 40 9. A
sut ur 85 of4. CAatture 8f Glaiml1 whergindinh tensilé stmed rethe Viscoatastioxhpiyation gicld pdintibliessadn. 1035 A
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pol ynmer, said drawn filament bei ng characteri fol |l owi ng physi cal
Rroperties: Tensile strength
not strength - at | east 3(ﬁw"ﬂmr"ﬂﬂﬂﬂm rongat I on - from

2 to 9 percent 10 Visco-elastic

10 gl ohgati on - from10 to 30 percent Young s nmoduGRi038 704 B 9
-from:sU 000 10 200,000 psr - T

sur gi cal 10BepeieRt HiweRHt Y thebom¥siib©ahd R the QBecR BolyHaddtion ASulfngIVE febRtming 5

sut ure.’ gdobimeh shiti hawe Alamexit béthgdhBladierizedibythSoliwingphgsiatbrdgenies: 14. A fil ament

of G aim1l wherein Gis derived from poly(tetramethyleneoxide)glycol, Dis

deri ved Tengitgstrengthut anedile#st4M88pR i s derived froma phthalic acid. 20

15. Afi% ament o Cl ai m 14whe edEI Ris selected fromthe group consisting?®

of t er eph é?t??i)?t |sopht1‘?‘é'le?)sy%° 09B% orthopht hal oyl , and m xtures thereof.

16. A filggeehganbn C ai mf,:gf},m%géeqt sai d pol y(tetranethyl eneoxi de) gl ycol has

ay -mol ecul ar weil ght of about 1,000. 17. A filanment of Caim 14 wherein the -

I@ng ctoaviscowfustics r epr esent ed by b conprise about 40 wt percent of 25 the1o

copol yet helpfgatiorer . - from 10 to 30 percent _

25 18. Aiil ament of [ sh N9 appr oxi mat el y51

per cent t EPBBRPRIYEY | unlff°§‘3f§8°p‘n399e°rq? Pnits derived from pol ytetranet hyl ene
ether gyl Af.%mnt%$c.9ﬁr1qﬁmnglswgﬁal%édneaﬁgchza{am.;aténe@ua R Qlas a .caA 15
filamentgmire.Cl al m 18 characteri zed by a visco-elastic elongation of about
19 per centi3. aAdlameMobCigins 2 mxdtdrilesomiiioabout 50, 000 psi. 30 20. A filament of
C ai m 14 WheAdiamentpéClhiorig wbbr@unﬁilmerlv@fnoemowﬁemdwlb»eotydejqimt Pésesigtived fro?3 it
per cent bf-bugpedigla %)‘I' &%@F‘Y%‘f*@vcac'ﬂl A filament of C aim 20 conprisi ng
appr ox"forralfhﬁl fi S‘e ‘é:f ’8'pﬁt'srf5\ei‘3§ﬂ framyhe Qo %@??ﬁ'@%?ftﬁ?ﬂhﬂﬁﬁﬁ't ifeatglovl. 2

units, 20°REPGe: e v - a0RL . 31
per cent u?u%ts &erl ved fron';")1h¥r@q %E?‘ggﬁ{egg% o%tﬁu'er %agﬁaﬁﬁgﬁgnﬁbo ?gam 21

char act er hzed fikyhet of CISiEOH Mhasin it |elgeRgadnitdrRp@ien®l 6ylb colipripeibo@at wegeetest of
Young' % th8Bopotyethériestenf about 170,000 psi. 23. Afilanment of Claiml6 25
conpri sing saAri'iameutrOéC'e'fn 1|7ﬁmw|suaampr%wmwrce@ ‘gﬁ' ‘H@PP'@SW@P’CﬁBWﬁer S
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m Xt ure gggm‘gsl ggg
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conpr.i Setetsppyethsrekter. 75 percent by wei ght o 40 pol ynmer havi ng about 40

per cent | @hg Adileanent ofClhigr20gemprising apriodimaely Z£tpetcent fefiephthriow mbitspypergentght  of

pol ymer h'éhpgq a'%wls 2!!88wa nite deriverhitpneppiiteiramgthigene gitier glycotand 3lpefdentanint  of
Claim e Cco es a tel pereent by
wei ght g%f-:égul %}( { g' 1¥I[|Tg:f)c6en%e)éﬁmawsclgce{%ttce atlocﬁgag%utgqercngta 9? un??o n?g
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about 18frgereted’d pdreengorgivhaimesesgs. units. 26. A woven or knitted surgi cal
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accor di ng zé"g VI LmL HYorter ARESE Loie s dtiab BodiGLEN 51 fokBy WiGht

acconpanytapgiyr Hi(llﬁd\é H3@&10 percent long chain ester units, from 30 to 40 percent by weight of a polymer

50 29. 45Ahamfggbmt3 ;ﬁtliehtﬂ@agamsdkmstaﬁdﬁrﬁ3mao&t&é&ﬂ)&ﬂblgﬁtbf%’poﬂﬁ!ed&?mbl bedas
wi-t h ref evosniSeercent lony crof estacuniixanpl es |, IV, Vor VI. Printed for Her
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29. Asurgical suture according to Claim 1 substant|a||y as described with reference to any of the
Examples}, II, IV, V or VI
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