PATENT SPECI FI CATION (11) 1 583 390 g (21) Application No. 51988/ 77

(22) Filed 14 Dec. 1977 (19) (31) Convention Application No. 751002

(32) Filed 15 Dec 1976 i State

Speci fication Published 28 Jan. 1981 (51) Int. [err] CioM 7/26 7/20

7122 ¥/ 30 DO6M 13/24 (52) Index at Acceptance C5F 126 128 129 1@
0

332 * 510 .511 512 514 540 542 546 547° 54X 616 617 618 749 762 806

WIH AN iasaét&mmmm5 Y .JO%EE?HF“

TI E- DOWN CHARACTERI ST CS OF SUTURES (7 We, ETH CO\| I NC a COI’ por -
col | ager§@i<2D fApplication Wo. SIRIH @D Deg 1997 or ani s &) egEiren
the Sta %‘és%’ﬁ‘l’?&%?”e“%‘ﬁ%éé‘%%?‘?@ed ?)&H%Qﬁ% T8 151 SN Uni t ed

St at A3 (Ynitgd Sta e been devel oped Whl ch /& \
New %r% (%m&tMW 28 dpnn i onalol y_ uni f o) i
of Amer W€, GRJoWELLbyCHDE| 2426 7 |7/13?er7/3%tla‘!ﬁ% 13424 he || 84y B3NS Jypi cal

of such we505%)iladex af Apcentpnice h V\BSE that a -pat'ent may | acti de
homopol yners an@ﬁ)elljr 4R elP9t 33415332810 tHE At hod by whnNgQNGE fers of
| actide and gl y&Hl i@ 842c1$4Gs547t S4% 616 Hd7perfornmed, to be¥ Al arl y

t hose di scl osed61$n Mhi 762d 808 a80¥s Palbnt No. descri bed in and by the
fol | owi ng st at eDIP31536 12056 12 d280 yA3&T i 1383 htAeHEbl yners such 10 nent:
as *t hose di scl osed | n United States Patent 55 BACKGROUND OF THE | N\/ENTI ON

No.| 3,565, 869. Fi e o nofi | arrent

syrt hetic absorb %ﬂ‘ UI 8 %

mat*erial s are ge(‘r5 ] i oated with an
absorbable catgut or coII %‘o 8 % yn- 15 corrp05|t|on
useful as a Qfg?twggEaﬁgbdNbeNc atd?;?ﬁot-c a,lﬂgégw@bl Ul Qord! Seckdtfer €f Ore 60
cating fi niggion nikddAmaeiithd Bs of[{he Sta&veﬁﬁsbxesble bhveceﬂi% wathetid N a

mul tifil ametpft Nevalﬁsmy.r @h@tle‘if,atesoofaAmmodml e‘telwed byhrah

const r ucki of imeﬁ e dtj(}%" %\ﬁ’t‘“ﬁﬁ‘% e 5

mul tifil arreﬁgn ¥ (Hafa 7hb aé

herei n def |laegiant b&o(m,adnd gy s m;mmlh m:d lnyﬁnergafmatdesm yymdeﬁmgrwlt a 20
sutures w t# iggo bypeey Yng B qlesmstme ey abl e
roughnesgg o ien:’é’gd FoiposY S 6rt°l owing  state- I, Tgly"%ﬁf in

h discls
what has begACKGROUND 0¥ ‘tHstmvmrieﬁetrfgdslzcgé’sﬁdnmtlﬁe -present helr "

tie-down " Mfo{)lmrmme | .e. the ease de@@npmammnsmnmlmrh@leaauméurgl cal

Sut 1PF n ofelates | 19 fh |
Sire ar il LGRS S TR @&Eﬁ“ﬁ 2 %

Mul ti fil amedtingfiishaftns ik The! itiveRtonS U allyOe ybﬂEerBiemh Rmedte
general |y c#l Eﬂafelséda I%'Eﬁloé ngglm cn%ér rder tomr@ﬂdeahe ei t her

absor babl e ‘ﬁ’Bgs ﬁpﬁ&d m‘n&"nt i{" e i nproved
ﬁmetmﬁgan

each 1y[e: Olunhll U@ AL Shsbakbr Chubiibaiige
per f or mancec ﬁm certain appl | cat [ ons“gn&lismdjalni ewhauthns daeencmem the

ERaneR, ig. the er nal

cxLernal, su wtfggdmmg R A TR R

t he sew®st i Peso@mionof Pridnofrd . | ene and a biMdelanication-aBsordbs sdt@sadc N 70
t oget her aft §Ftut¢emtp aliet groarallysclassifiesl r 8y fpraidedjndutuses 6l polpsthyiene etnt:- No.

3, 527, 650. ag@emﬁ& te?ﬂﬁ?ﬁ a‘“ & ASgTARar A gt *d however,

i s fundesir ﬁtfne m tb&ﬁkhetﬂerd'xtehﬁi knﬁf&o@i: th%ps%ir@d to
abdor bal#®e mulbmaiseare erted cfop tnt al%und)theh salifl partidesbaf Opollytetmfhitdettyn dSer an

ex- tetraf{e Beyhi ée%uﬁb%‘alﬂs‘!ﬂdoa ® 2p 4 qs mHf tinme.
" e oo sﬁgﬂ%@"}wt“m@ﬂﬁe?%ﬁ “’@;d

cl ai s, thesﬂﬁﬁé tissud 5:€S bhlied tohubbdibablviires lb&ﬁhlﬁ ter the
able " 38 eothéroadueise b;dllnfrmmnoow mtec-rl a;lttraﬂ@tqet?qlenehad nmorhﬂv&omrbd 30whi ch
will disapp % s cpat ‘%flﬁ? babl e
sutures 40 amrtph% 'g%gg‘:f ¥ y 73@'5 ST ¥bsorbedl sewhtls %4 f)r eirrproved
with res eCWhlblOWlllldiBap Wdaltifilahdng r mu-algaeﬂsﬁble Mdityres dOWN
perfor mlv\k}t Iﬁheabﬁb'soﬁﬂ?a!#oeb% ipnye thete$m¢t§0 tisondder

\glelr: odlsl neag'::ap §'§.I&-t andl %ﬂ"ﬁi‘%{f"&o mﬁ‘t%;shorter

avai | abl e abdbe bmﬂlm mlatibabsoaltableman-e t wolesstiwoaRrbal etoB:s beltvwaehe dsfee ester 45
materi al® WAPERls c Fputcateihdandox eximded linkagse i dle polymeer shain py disglosehai N as

di scl osed 90 1 583 390 2 in United
States Patent No. 3,942,532. This expressed in parts by weight. The
coating patent discloses that the aforenentioned conposition is
particularly wuseful for polyesters may also be used to coat inproving
the tie-down snoothness of absorbable synthetic sutures but does not



5 consider that such coated sutures would polyners and copol yners of
| acti de and 70 not be totally absorbabl e. gl ycol i de, and
ot her absorbable polyners. The aforenenti oned U.S. patent No,

DESCRI PTI ON OF PREFERRED 3,942,532 discloses that the synthetic
EMBODI MENT absor babl e sutures described therein may The coating . -
corrpo%ns enpl oyed in 10 be coated with conventional suture coating

accor e-with the present i nventloq Sgy 75 materials such as a siljcone
or bee in_ be applied to any sufir ﬁrand or suture order to nndify
t he handl i ng, or absorplta;on thread V\/nere it is desired tg inprove fibre
ate of (el nonEGl ity Sy e s, o

characteri stﬁgi’%m tggd S usHde rd esst 1ike.
The coating atsorbatdd suttires bht daes/mbt; andiew kdturesccprepﬂrenglﬁpnﬂ dawe- an . ugde-

thetic aBsosdn éﬁret clll ﬂeérﬁﬁ'ﬁtess‘m“lﬁr e9°1y d@“ﬁ%aﬁ‘he 7P| ssue
after the su?‘?{?‘g q}yl LitdRo. P8 'P' is
absor bed. 3942532 dlscloses that thy M&yntheid Iact| e @M;om |00|y It is
accor di ngll y dmonbtigleesttumé desqeibed r therein t may( -dlfhox@nme mpositiong

oxal ate) | ;éqg:gésu ithosqnye “p“prﬂfec%ﬁnga R ith) %Pﬁ;"se';ftr @Fg of*such
pol yner s i t 8 Hoatt éiﬁdnmg%; bt ﬁaﬁt uﬂad Were REot debiben b es of
and wth ofaherofcomaatsu ubHcity ramdeﬁ;:—déwu &tia ﬁstxcecor/er ed

constructlonmateu%%jpl@? df b sﬂ;’fﬂgjsgelﬁ‘é oj § EseﬂththssyajBf Lkrther
obj ect of ™t ht S 2 :
| gbie aﬁﬁe sue lttﬁ % o yghﬁ%l ﬂf@% suture’

provi de an afa@grl BedcOal I NQ o | DI OV € lynRfy

conpo- the t | dt dawaordin omeesofothe stmht mm dibFanbms), poby(alkylens oa!dutp)veddf rom ¢
pol ymar S i&f p) igvxd ‘é e res l?uwu o mllm B%Eggr ab Vﬁ%

gl ycol i de”ar gy ﬁ‘éﬁ“ o?“éé‘ ?éﬁé‘ st SE ok edeHbe e ol Iy
absorb- her &l # a ftherSobjget mﬁ xymar Sn Imiteld Spdtes Bﬂaitse(Nos.yﬂ,'ﬁ

mul ti fil amenprogidé an @bsochapl omptomzt etk 2:6831136) vierrelrb sufyeey i ood knot
(e doun roHE ST SRR i S ple 3 T
OF THE | ifis Rivention to provide a wWholE a8 O &fnk hékdpeRmeks | Qad 1S 30

In accordanceblwwdtedm oeamhiﬁlanmenmmn,co i‘sloedhctidldnﬂelymﬁﬂelre surface as

a solution ynt héﬂla(ff?fﬁﬂfqdlﬂ

di spersi o ofp ‘Ié?t&n qé‘gf‘?%“% ‘ﬁ“@dﬁurﬁ

bei ng conpogRittis d‘eduatsyntaaicdnamumdnﬂ and/or adibpeRioab 9 Ru-foasingler ei n
defi ned, and stmmcﬁ hem deémd mtbutlars beingt @oreponm@né&ttwdmﬂlsslam moleldat ed with

from2 to 15 o el(%?‘%i bg"l‘;gfé: %‘gﬁ‘t’me i shed 35
a ConpOSi 45 0 domBoition! ot gﬂsu@ R UhiktarcObt £ by Yvoraslizig ) ! kHe? boldntl aq-h“"é Sapt 100The
coating 100snﬂubﬂtiaamva luMbtsalt-of ahlotib n&yﬂﬂ aippketl ta ths suBilre byrayy hﬁt appl i ed

to the sutur rams alchl*‘ﬁ wssmnt sy abl e
process such %‘ d‘igﬂ ffrlagi"g@}g tgi‘trlg t%fm“s “salt and
said thr4ugQe PutiBTof (shie <619 G@ﬂﬁﬁﬁksoﬁ%ﬂ)@ﬂﬁaio OF BoreAp QI esbl e,

as herein smmmgmtchem dom a: 4)|t<u5hl 0The p mbizies kispenying thedomﬁbn a&efropm and

the ratio of t‘f"&) rE&f PP%"P‘he l;élsls’ﬂt‘rle ttedoyi iofpr e
spray 105 c tolt0% b 4 dr for dtng the
sol ution 48 atth?e.suﬁ@batl ng compodi ti onulesm@ 1Hze Theimut ure
wetted with th'@hecmntm ¢ dicludpsonmetbod foe sulnurpbﬂfr@n‘aacwwtsplymmhprow de a

i s subsequenl“Py ﬁ;ﬁ‘.gsém d‘e'ldﬂ‘?"bﬁ'b‘ﬁf‘e‘rgf ;%gfdal rﬁf&ﬁmconwghe aR?Hedofs from 2t
10% by a erhféH daiﬁsﬂse @batiflg Tsiuﬂpsu
suture. -50 from 2 to 15% by welgtttuat e csmﬁdsitm emheﬁnaltwﬁihaboakmgzmniphetmahmt 115 110

The invent i ogemprising pr of COYrEe. aa fG pesatprg chelowy oI ution,
the inprovin lﬁ’ﬁg‘f‘ m g d’%‘?}%ﬁﬁ ﬁf{g&‘eg lf‘ttm% i’\" n may bé
applied as ahaulhtdehﬁddamtsals Elapplitd 46 dlid

constituedits nemd!emgfqbscabalﬂq rastliarem ddineh uresewr@ozbetw obd uloskstuﬁr @200 t h
case solidifi ta 64d ERMROBY | r] g “2“ clls%esyr%u ght of
a conpositi or‘?e mr{g ﬂm,rq;ggen@q,%l&gacq 'I L lgg.y rising a
m xture of aﬁﬁﬁl e, préferablgUd $6po- b oc’atnzcante&merature beI owt e

wat er - i nséf uﬂornwséllactléé and [glyeolide,owhilei thhier ting mtifiliment susyrpsowitht thee 125 t he
suture mater gl S 82 ﬁﬂy ¢ f‘é‘ﬁsﬁ“ég e rgi %Ef, s tw%!mﬁng
CONpOSi i oN Y foahing StoNtalif Takit o 9t Bty app! i ed
to the sut ur én ths ceatifigtdntpositio maﬁﬂe roe rdompletely geoated O 1T atwdse jnsaacef)er ei n

defined, 6% hde dgtwere lozxend @l beTMemoSIé)l |lx9wmebéh@s°°eﬁlsmm’°alﬁep Vheperaat 139 of
sai d salt to said conponent the coating conposition which is then trans-

being from1:4 to 4:1. ferred to the surface of the suture
by a The filmform ng conponent may be a rubbing action, possibly
acconpani ed by filmform ng polyner, preferably a copo- |ocalized nelting.

60 Iyrrer_of Iactlde and glycollde \/\hllethe In coatlng rrultlfllarrent

AN~ £ 2 o2 o " Y T T o T



as a sol ution. copolyner of lactide and
glycolide The term"filmform ng conponent ", in containing at |east 15%
lactide,. and 5 the present description and clains. enbraces preferably

having different solubility charac- 70 (a) filmformng polymers and (b)
the tri-- ,teristics from the suture. For, exanple. glycerides nentiopned
below. The film a suture made of a lactide-glycolide copo- formng g
pol yner sg of category (a) ™.incl ude s}gwr cont ai ni ng about 10% of

di hact yl_honopol yirer s_and conolvrrprs Qf Tactide residues may be coa ed
with a conposition 10 and coI pol yI act i de poI ygl yco-

cont ai ni ng, & °f ‘f'?fl@‘o W for rs of
| acti de andas u#l mg e- gl ﬁ bompos’ ?n fs efab eg{ﬁfdzm th each
ch

ot her._and w tlrhemetrine‘rﬁlmefamﬁngv&mpaimuj’t 1165%ntaﬁmgjldta(lda§t| lE%SIlﬁhﬁGﬁ,__

rmnorrers)” ?t Srsesipt QGRS)/ Pre ge!rmlwlrteahtmy Mol ubl e
in | ene oxalj IpEE gt vent s
than the suforihiag i,&ymmb teguaysa(aw acKage t?hﬁg ag 6} dildei eri al ;

t he fatt abombpelyiners | and t dopalymenstob Jacti@) msnduesrmay bea:o wn:l;aamﬁmiﬁbmacryl i C

id do Blveplice (ig pdi erns sompiment, Hr 75
coLon) oA i FRS R o A car ate
t

tlves (e. g. mominieys); @el dptﬁmne)hy;dly@myne mer ° T hioref | ofibled in COMponent
in *the cel legﬁ G@éﬂte).a‘mol J ce¢mru¢nog ic swjmtsruh nmose ti on nay,

ted
If deSIr d e ﬁmr;gy&dngt glﬁon ttp ?‘xam e(i ﬂ%lt sco qu% §3n'e
conposi t i onwasr Johsle S hiefiblddiiose AtvaD! VA kA Ay TR £ M 1,

pol -  vi detives liag. aelmlo@enshydmmﬁ efhiybn t'rhea\ﬁnn £brififly N CompdhéntiSin  the| YVi nyl
aI cohol ;. affijulossi py pihyls gl %e)mhewtmmeormamm ay if desired, be of

pol yvi ny?- p 1%1,&63@ P’fgiﬁ@ EEjeglb?“ lt‘ﬁkg';“%?ﬁ}’ﬁf@d BThis
can be donealﬁiat.egaag{ vl whegytﬂét 'uK ng a
coati ng conpawinyl: ]!Mlll‘olldanI’ll'mlh tﬁ?glyceudesat urctannasindnr isgalp are pre-

the filnfo T &%Zk le gpnjupgied ybYQ rasvemg@pm tttym highor ned i n
v o R R e p:.tiuﬁmpr?ff b @g‘*g%
dehydr at ed &ass-thﬁhng)l 2. déh[vdrbtyd Udabtbr Z)ilﬂgoﬂbSiQﬂil ﬂgacwmﬁg% rhpikltid nlee may i f
desired be Hsedwayoif dmrﬁd by madeoit miythvies bf t Wbich i thenfilm-£ OOPENE i m s in

these fij Eﬁt"gs slutipn &t g Y tsatsraw I I y
ot orat 3 ERC S gt VL R A Bl e e

contact ti nem frbm lSubL&semw %hoftdtihctyﬂSdﬂ&ﬁ@lf)&Eraro& of Jact| e an gI ycol i de

whi ch coat ues btﬂdob@e mlte Fompositienaj of fhe oswtuis t 0 85
1o % i R ‘rrafm i s ey i DR
have an opea P QRIFE éimﬁ-b' rhutemr ubJEkS 6D 35 o n i nh)

preferably 'ﬁlieselp@ymeende whdmems ublemabtdtym ngfacecdlsrpmmmndwres e swellidlg
nmeasur ed as"“éP"’Ba oan é‘ls:i‘ﬁg? Hhﬂiawthéfe‘m erso 3% & byn l’eéﬂOgrneqf qhmsapme% vvhere
the 10Qgphef @ugﬁ I abn 23 S ﬁnﬁﬁf | may

be subj ect éthhnsmh nyiﬁli&txadﬁ WBdt¥den ItHeS eeoonibaﬁi and ¢l Tace

di ssol uti onth e swel i ng abseﬂabmalc@lnpoanqh sghaybthen janshagny conmmon
or softening E I “’:flﬂe‘“ggce wth f o nt °T§B’éha1§&b‘acet one,
chl or o- 45t h@e 0l iﬂgntthet n “ﬂo

xyl ene, anohnﬂgnésumtbanth ﬁ\lllﬂlmmnf)rh,ndt I ecampysitioms.a raduaI transr t ron 105
et hane whi “ﬁ all!lé}fk icwat i (Trlie P@tm etrwe X ey, sfubsted.at e

corrp ositi 0 ) ﬂf& ut ﬁtﬁﬂ ontain constltuents other

, for oth
conposi tsoorkartetftsean&, iy at tudieg g Taoar anﬁ"fm’e ﬁ@atl ng
i nt'er f ace tlat'twebﬂyph mdﬂﬁheseemrmeypredemo msstb&nnqmﬂlahudnﬂamﬂa

accor dance oo akening of t eonpresent
it S R ST ey

i nvention i i orcoat i ng
110 ITagISESIpstl‘tlod)aiiayUﬁiry dpéﬁdﬁigUﬁioonaﬂﬁ Zofnihe ﬁB&H&@Stﬂelﬁﬂﬁ»er en&f err]
and hi gher specificy ingredi |1md the paiFheanSlo mt tvust gl thei f
desi r ed. a{fmtetg {hQFn aﬁ%‘ §%r‘gqﬁ’at F&r Hlelt

0 O £o;
consti tuent&mp&{ehe{(, g o idaliin ] f,;lif?@co “8al ci um
di scusse@l a!bd)vte le)rbyOMEigﬁ uSdilp OSiBse Mm sa tls%p ySﬁe@t’ lot?,thep&hsn tic
and ol ei c ®mpositions: jaredp edd 52 tedi Bber.c shut atmmsse ipos on115

parti cul ar | Jor BPE P &4 trsds P?"tsﬂ’é e éﬂ‘é&t‘ﬁ% P“Cé‘ dgf}t}

anti-infla tﬁrsytuﬁled?ﬁﬁsedldﬁ‘ﬁ&ﬂ& Gthers higher in some cases. As. 2 ractlcal The
anount 6% cwabpolygnerscefriptidé tadoglycblide, that i watef, dndefof irbasons oofmcm@ngomo nagt

applied to the fiber, or the coating add-on, and the fatty acid salt in the
coating com wll vary dependi ng upon the construction 55 position may
vary dependi ng upon the of the fiber, e.g., the nunber of filanents 120
specific ingredients selected and the par- and tightness of braid or
tmnst and the tlcular suture belng coated As aIready nature of the

. e I 1 Y - Y



general performance, it is generally pre- the first guide was contact ed.
Drying was ferred to apply the m ni nrum anount of conpleted by w nding the
coated braid on coating conposition consistent with good a spool and

keeping it 1n vacuumat 100 tie-down performance, and this |evel of
nicrons for two days. The coating solids 5 add-on is readily deternrned
exper' ntaIIy pi ck-up was deterntned ‘to be 5-3% of 70 for any

parti r fiber-coating system ssygﬁpated braid. The suture

The 1M enment_in . tie-down Drooertr S 1.ni shed by winding the coarpﬁ
braid on an inparted to synthetlc absor babl e sut ures annealln rack under

mld tensi onsea IRICe| oif ?)5 F%‘ dﬁ' 10
mnutes at 1S mf.%m nmﬁﬁﬁ@nﬁuﬁ@ %ﬁﬁqﬁg t véiie WPQQRt ed

Usi ng the afﬁgamde o, S&dl tHik ddvell of hicrai tfoll B® dhys. td:enasnllda)f t yi g
down a t'4ti ﬁ-onsnm:hrdessn@g%ne@mm pickup W m %owzig,et Much
conpari sons I y made
on both wet ﬁﬁ o SYHINR a mghe ?ﬁ%ﬁg a%lﬂlg un enﬁlteeﬁﬁh sht Ur es

si nce many Stihyl Ibedaﬁhﬁnddadem-ﬁlauﬁtan\ewrmn thkatmg lainmuteoatléwcar a| d was 9. 9 | bs.

15 di ffelﬂentontwensd@ PE%“'WH@ o Sand
5-4 |Ibs. knofif Su am Fsﬁfi flein
QAS

t he uncoat edp ia&dkOB &wtdad@ vbel 'mgatenﬁn&
st r engt hs_wesugurés, 5ndebmanyawchre Ena&nhlbsha astadn poatad cloraitl ewhs 1P Ubse aSBd 10*

respect i V&I ydlﬂBP‘!i Atk mu G?t br‘%iff ﬂ@‘%&f"@gg ﬂ% sﬁﬁ&mg
roughness. 'g B4 NGdre VED €160 and 58T 1S
ti e-down propgd Klé a6 & anedrd umd anat wr Irdsﬁaenhem tmmuh ti!c absorbabland *

i npl ant ed aadm gtaf)tdetpcﬂtwﬂemsxl!P@Fes haveSltSP;relhcm ol
AEer o ey SR ) oA TG jgr?i
coat ed brai digleg i 2 &y % Vi 'va{!:u R e e

m crons uncoahedmoﬁouaﬁx peddture and srqn Pt ugwatedvaeontrbls ohnglt eib and wet

after being dbblitss pressyrep| as BPleft étyszsdwﬁmi‘gf in
e o8 R T R e
90 Roughness tAbRS Wi V&mﬂoﬂveyr(h@ﬂéi'l ure a¢ilel shr@iigtiDor dbsababilitsi gni f i cant
effect on acetuqutaablee cv#vrelh(ti@n&lesiltqels Ogited7 or__hi gher EF@!P"S tur t ensi | e
strenoth gy SESRRERE i o, it B SRl o
Exanpl e liariye C GAE! &@%rﬁoﬁsﬁa 5y SEEE ML Webd solideSkdid 6o ratkedat | Ng
sol uti on/ d| Speth6d @id pfdduct of e predehtOmieng ehaanplies tr glyqamdaﬂadﬁdsb bmdeal denti cal
in conpositi um t dthléaatotherw@x eall rtg urs!th’erW‘PSI %‘gﬁi’ lgﬁgl ?Pﬁ; bnstrate
9

the 1 exgep H?i_fg E“ 0 ﬁ, ® ofgot he
present i nve%gmhe& %&S{%’ Bfdbdi lé/ Iﬁazc,tnb ed tion. Unless

ot herwi se st@tomhol’alrés vdys suture was co&imcEXb plt-hemsaumm ﬁludledand

percent ages arg‘:elgﬁ m’%‘%}l ‘%&??ﬂl atg,?%?f éﬁ rrﬁ:c d?r)h tecflorl{%m%

hro

sol i ds 35 apgd lenepaqus Yiibhon, Qhbot: {aosbe
2-9% based gfe [8 %E%tLN) ﬁ&msmhqr n&se-Qf-ti W 70d50and téhevetincoat ed

braid. pr Opaﬂﬁ)lmdl %rgwpm;l jand [fgrty-five parts Tensile strengtAg welg 1g>@ cbs 4 lbq he

suture was fPh | er"' placed in  straight ﬁ f@"éﬁ jat ed
810 £ g
braid on gn By aﬁ?ﬁ%ﬁé” ﬁﬁls ‘ﬁ Whe Mibckhed & 21 amﬁea fo?g-hé%ﬁ 1000C.
for 10 m nut estidedglycolidi @pblyrh é’ianﬂ nﬁonncbiﬁioP Ataeorcdw g:bgtcmlplanﬁ.fwler
L(-)

et hyl ene oxi déthst@lcmm s_tmt@ ere pqepyplished 1 BSOFRUHE /fh
| acti de and s &%‘g@g‘ rgﬁ”ﬁ/ A9 Vs T o § Feis e] and °
forty-five, pﬁé%iswsca-ﬁglsé S18SEP QN5 \mﬁe lﬂhelﬂs&ed lﬂplébszasteﬁea&al ctsum :

stearate trapéferteddio a auturst htathandayk ctHO\/@k ed an- '
por cel ai n pel@bﬂ@ Hlbral % e gUEd. ¥ he sarre
strength 45 gjm‘if“ ss?@ilg: atn{ge {1 kfﬁ 21 days
as for the: urgﬁg@ Q,qulﬂ)4%mﬁsecﬁ thadi veqipht of tha 120
control. At fa&dd&!tqudost wnpepb:ewss amatma; ofcqated searecr rstt%ml@r%m

el vy by

acconpl i shedfm&b t Gf’g:ﬁ’ ethen g "EE; E}?ﬁ%
mlllngthe tﬁ! esurewas Qats ata %ﬁ test perlod t wo

days. ThewS0|ahltﬂnﬁ &ﬁeralaaut Br:s Exarrpl e 3 50 fiel d

viscosity of t@lm a%th35At!I@ was
repeated 118 1AIEs B Ak t,ggfmé gt g AL
4-0 brai ded %H} Ivfher® ehb ut aes ghdll aiew@r i sed of

pol y( p- di 65 anenejertht lsutt etaqkefreed@rthé ugubydﬁqum.ﬂlca:cﬁaﬁxmubopol yner- was 6%
solids coating solution/dispersion coated with the conposition by passing
the conposition. The coating solids pick-up 55 suture through the m xture
while using a was about 4% based on the weight of the 120 folded felt pad
to wi pe excess material wuncoated suture. After drying, suture tie- from
t he suture as |t exrted from t he dovvn was tested and rated as excellent
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5 anple 4 vi gorously several days. Twenty-five parts of a
| ow nol ecul ar Using nethods of application and weight (ninh 15 in

HFI P) lactide/glyco- finishing described in Exanple 1, the glyco- lide _

copol yrrer [65 mOl % L(-) lactide and Ilide/lactide braided suture was

coated wth 5 35 nmol % glycolidel and twenty-five parts the @
ot i o/ di spersion, and after dryings3 330 of magnesium stearate wer®

Iaced [ arts
f 1,1,2-trichl oroet hgagnpisel i ds. and gq,,ga,ﬁrug@ sd¥¥ral\@lyg ht of chI orof orm
i ng t he s mimettpdiss -pafts taf ea qwmmoletsr!ar SoUsma omethbdst hef

e A AP s s e gﬁ. vere

tafned by3 the solution dxspersxon, and after dryi B xture }
f or about o5 maphi uml’ té mre placed in a was found t 8picRedSup- X%LUo&mghaVI ng
Br ookfield ﬂvk S¥69 artsoaffll,z hﬂnesabthb of err (capror c err] 299
R bt g i er ]
Cdecytion: SR d Bt gimeion & 0380 WP £l B GRS ot ]

fatty aci dsmmme @pwtrcmd whEk, résuluhtrm I ycoI I de/ | acﬂxwdﬂelsr ai ded sut ure was

Breokfigld iy {pictu ) |
and substrt%t9 “tgh uKiseositya z '80 %tQS &S.l;ﬁﬁ?mgr%nﬁed to

coating pic ;g L YRS methBR &maasintéxgﬂprep PR
be .8 1%i15 bas, e @l}}cdhhe,'lachd&bﬂaﬂ&i Butare dael il umentuftdtf&ethercﬂﬁ Lhteerateniaoat;(ﬁd
sut ure. ge?etimdsimd)tﬂm@%mefpwk-vde@er i thee domposifiom applied 1o tln;f zlmohtw i ng,

tie-down te Qé’q) E}é gﬁ the |} “datgt‘ﬂﬁ"‘t% f‘f‘\él"ed P‘Fr es were
Bncoated sutur es escri xample - I,

found to 20t1e te r@s l,‘;pj:._;s;h uture tie-down progertl Cwert g&inrﬁmgant ly

I mpr ovedOOVeny ahhe/eubmh)atﬁdt—S 85 Exarrp e 15 stgmﬁcantly unproved over mtmwﬁat gyial.

Metal salts Wﬂ&f

1t
oot ates s e ol o8 P ;gﬁm 2
| acti de/ gl ymcop AGinel 68 el b, ue)ra tfcéﬁﬁ&égiré&ntiﬁ nti6if Copol yner
[ 65 ol 2% L35 ol aécgfwdmddrmid ttwtm'y ce Eﬁnlt heh rfesguirtg | desceiptiononin 280 35

mol % gl yco 13 Exampples d the
descnpuongﬁﬁ o e %eﬁﬁgﬁer‘;%:‘ttaaaﬁ; %TF%@ eam es

1-8 has beefn&hlgpa@toedefedbtahed ahia Bxample Qlatell, tha?- thé | aéthelr L1 dh ar;eesa:&
coati ng 38f &de tyigldna 3%!98 lseshpasition hayifg Fanmtmq»azmysh ksyispudbe gised with gdwkdor ﬁ orm

Sol ution bR I CEerigd Rt fUWe si on wer e
obt ai ned asy lé%ae Q?’aim%‘ﬁ%f@s‘ﬁ“&‘{é&%%tgﬁﬁ saé’tlrigndvga%?“ el%m lﬁl < 3to
yield a coatqatvg i dsd bf cmnhgavo based | rswednttre (hnonda‘yto Iprdvmmassebsbﬂuﬂsed with

good 98 v sg g the smooth- continuous coating op &t jep
mul tifilane fvhﬁﬁp %ﬁd'} ﬁ‘&“ﬁ?e?t%d%f i{}f@?ﬁé}d’ |‘:Q°bE§{g grg‘ljame“ sn the
above exanp es t he cga&nmgal the gl ycak aht | ra¢1

sol uti on_was Sayspl médortedlatfhmrtrsmfathewmar @pphmlt dddemetdhtcﬁtlib%ahdweﬂla-n soI i ds
based qur u égi :x;l amliyfs!g'fa d one- ‘;5% (] mj V 53 rme : %n‘bn %t ed
suture. USi bihstQecak i pilmitate iake s Ssn qé&rr X é fﬁﬁ&t r - 100

ness-of-tiea dmsk/rcoﬁtemtng 10§ gard rof 1312&&!11&: I ateie aGGSw

1 —Ob ided sut
outerm)sts frqe'ét @WP&*%@%&% uti'r‘:)m awe{ght If;:_e Suu;gommtﬁeﬂbra| d.

is to be
coatr ng sol uetygon nmay e Seven and one- hajofv '%‘iﬁ F:ma qs@adg%:d&&&ﬁ ed,

desired, to tlhmgr ndathqdduaf ilmﬂaatxodo anﬂadhatdéxkghyanﬂbn denoormixtydms wescr | bed

in. ment % y the s tSuiFed 5:°tn :?‘o rﬁl es and
llactide b t

seven an so‘réroﬁ iii'réif? ?/“ alﬁ”“é‘&ﬁéﬁ%ﬁ m&h

calcium paI mvtng,t \easVﬁﬁlirﬂ tp ha lded!l up f504ope Guturd. Maderidls. f rrna régding reQarﬁﬁlésUCt ur e

Also, a fla tlegawtlaﬂ ni ng 108 &arts of 1,ate Eltqnd#dchlby-memhulhstr sivenpides 1, 2

and 4-8 ger o e A 3‘;’% ¥s qdificetians t‘° P’ége h
size 3-0 br %ﬁgﬁ:g&t%e pr epare é; W Cﬁp b‘f°g) h(r)rsf"tsa %"g;{‘t Vi%&
di ssol ved from a 90/ E@amm ght per cent glmmr Md?eCLAlM 1S:110 and di spersed

party | of .

%yzt N r6longlhc':ug?gly‘:OIS &Vfopo\{ygler | desgnbeg Op(:&ég?ls b i @W‘ngz&:{éﬁq{gﬁgz gf e
the above examples an . e

under st ood hifif pdts mhlé)oél&leafg‘evzg?aﬁﬂdﬁaﬁt |3qg, r=¥ers S n%a fsf% d ber&é’gﬂ‘f ed 237

limted as ter%ﬂ#Skoncmlmqg ldésnarrus befd 1,81 Ema: b@moﬂ cotnlpﬁsmgs at dieursi afe or
1
conposi tion HQ’G’E t olymer %yebrqhtmr a‘f’ci entbtbaw Sﬂdtbl}rselt\?és Goat ed

a film

practi segd f@tl;soﬁ/édim@ Wispersedt! Wy gs r§ co?n fﬁﬂ'?ﬁ %?nd said salt and 130
sol ution/di spersion, and ater size 9- 0 size farger and W th

ot her drying, was found to have plcked up 5-4% suture materials. The

f oregoi ng exanpl es coating solids. are intended to
be nerely illustrative, and Using the snoot hness-of-tie-down test, many
nodi fications and variations thereof 55 the dry and wet sutures rated 8
and 7 wi || be apparent to those skilled |n the art. 120 respectlvely
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5 1 583 390 Exanple 4
vi gorously several days. Twenty-five parts of a | ow nol ecul ar Usi ng
net hods of appllcatlon and weight (ninh 1 5 in HFIP) Iactide/qlvco-

finishing described in Exanple 1, the glyco- 0- lide copol ymer 765 nol % L(-)

| actide-and |ide/lactide brai ded suture was co
gl ycol ide] and twenty-five parts the solution/ mg“mn“j“‘ﬁg‘ﬂf)te O
drying, 70 of nmagnesium stearate were pI aced ound 1o have

pi cked up’ 9-8% coating flask with 364 51§ar3 of 1 1,2-trichl oroet hane

solids. and 90 parts by wei ght of chloroform USI ng the

snoot hness- of - t‘ifg %Eﬁva{@wle 4 valv ut i oEg(})f Vtgltjmu daggnd di SperS| on of the
dry and wet g m(ﬁﬁﬂl Eﬁﬁ}“ ki d %gﬁ ta| ned
by stiyring % cor%tﬁﬁ&qsi m¥EYVEO 1acud§l and hdésllacgud: braided sutw u? émi or about
one week, 5re3% ol I%ggiycohéc] and twenty-five panta eeso&ltmpdtspesreod:amd rdeyddgf | eflod

ty of of magaep agq pitked gp 9&% coating
\(“czg(r);: [ 2:/) 0 B(é:ég ?ﬁ%c%@&m clheu§d1 j3ghep m&g&dmd t(_jescrl bed
g

in exanpl e dispériiyn of | @& WY Ia0d [Wel Pt
gl ycol i delol admlmrabraeldeﬂbtasud tbvestlms andesmtmlyttut ed for the cal ci urms

stearate in r&é‘g‘”@ﬂ‘“ Hd‘ coat.in s nposi ti on
applied to t % t‘tervrh i a%%‘f’ ‘@aﬁﬁd é.. ‘3) tide

brai‘ded sut ur &sing thd)fefhodsciestribea ﬂﬂsﬂﬂﬁﬂed GEPephe®ss- of -
descri bedl5i nl-Ebha ‘éldﬂlactldhfhrelﬂedd dd’mutr—te&r thkemunbmtn X
EM& dsgIotL \ﬂ

oo i &opl e
1, the sutut"ge Hlpf:@d%():ut %th rat ed

4-5.* uncoated Exanpl e
5 tie-down &stt des@lbemtneExzaiple 1,Mb¢ alsuts| diesdowh p’ﬁpp v?émtm:yd ft¢ ve parts
of a | ow ol équarwetm P*Ft%?;‘;:s t ur at ed an%}ggﬁﬁ@%&ﬁ# (r$5| nh 1
5|nHFIP)Iacf 165 RiGufaU 0 nI|de
copol yner [ 6§eiR (%/ HE1P) GRtid) glycol Naciy a&td:ﬁesua ttJSIQae

i nventi on 25de lmubr [%g]io %oLﬁ—bI damwtwlﬁq ofgheqpresent inventitii | e the

RN A gy LR s e f*? %lﬁ,;.ﬁ‘ frane "

and 90 coat ipigs by w@.@hﬁ ai chierbfor.D BolutionLl [baidet | sarmes it peilltie feydi
chl or of or$$ Q@dd}tnetmn wigrepbtaingd asin me i teiatgid| thaty ghe anptliody ofa

di spersi o {;8;'}, Ao géi%“‘?‘ﬁ‘ ien (‘f‘é"ﬁﬁ‘ﬁ’q #ﬁ?%ﬂb@i he"
present 30 3 Ghgythe mekheusR@kibeatn CRERAS| L1 1AM ¢ \ébm Sxamipley,€ e €OatHEY

| i kewi se be usthe glycdlide Baxddk brﬁﬁed/smuremat y sojﬁtthQasc E‘pphed to the final suture

Cosu e o "“’t‘ﬁététmf L p

brai ded sut useviIethe wep dﬁrbﬁii!ed\/\ﬁs applied ofﬂletﬂiﬁd W%Heﬁt(ﬁﬂ’aﬂo@d with
6.1% of coatl ng soI | dgxdmveél struct ur e even, dxadehet g osplutien omay be

subst ant i gf Nx Etrzg‘l_éﬁ 5 e 2l ’niire it'@ds G‘FH"d‘“@Bhtﬁianugﬁ
coati ng on a i y\g@,& hﬂ?S%r befo m ture
rated faci ngamsu thte wert plicedSd  fformadrined tﬁxesﬁ-ttt&rave&lsosuture

rated 4. aﬂaskm %% ‘@% fyehile 2 an@wrs

ever, thajst t ‘%@ ot same
applied, if ﬂ‘sﬁ usly @kk@tal T itidet-copbiymer, E‘ﬁ')
copol yrer desls)rst bed in ments bef ore the orvegencoomiy dnd intsctobtnwdad&od 105 the
abovk” exanpl % d“%‘é“‘ﬁ | o orﬂ‘“ﬁoﬂ‘f HEWP‘FRSH tﬁl ?Pal‘ &ﬁ 8 before
they: ‘are gar %"cdﬁ,gﬁﬁ,&l &af Hsnal

sut u’te structmhetheAlsaﬁt;on Qﬁdltﬁteﬂl 3e m&op@u Sndaﬁrgélr
whi | @ Exanpl deying, wgs found tqbsvwmked upA-4% oeuﬂtanleatemds 2'I'h @rﬂgsm&)fexme@r of orm

The duct ed b3 u almtate
salt wer essli g0 fﬁﬁ ét%os%tntg{ss Eﬁiﬁﬁﬁk&é %‘ afto "ﬁfm aﬁlﬁ’zoa“d
di spersed by r@pdctivelyng VI gorousl y several t|de copol nmer, this was for the
sake of days ﬂ&n:mPe of lh IA&Qﬁ‘ e%hﬂ] onI , and it is
to be underst] mm ﬁsﬁﬁ%plﬂe A ed l;j f¥ention
is not |ie0t ek ili) @xdokplds SdkiN@vee sl b d ableas—KeH6R odle@ $357€ Or
conposi ti on, half calemaool bMé/nt actithd drobr 2 ded ls%t uxyewnaht opat ed

practi sed f0ta 11gr, a1 pompgsiti BPLisg ersi on,
and after St iﬁéﬂﬁdﬁ I ;rsus lﬂ}%&ﬁﬁd&;gﬁ s found

to have p65:kausanpd5 dispetisedr ebymtsenrmg Sompdaentf 83/ 1RAH dfindd) HiDsafand 0850 NY

sol i ds. are intended to be nerely illustrative, and
Usi ng the snoot hness-of-tie-down test, nmany nodifications and variations:
thereof 55 the dry and wet sutures rated 8 and 7, w | be apparent to

those skilled in the art. 120 respectively. Exanple 7
WHAT WE CLAIM | S: - Seven and one-half parts of the same 1. A synthetic



form The polynmer and ol eate salt were or higher fatty acid and a
filmformng 65 dissolved and dispersed by stirring conponent, as
herein defined, said salt and 130 1 583 390 6 sald
conponent bei ng absorbabl e, as herein % |

gl ycolrde. 55 defined, and the ratio of sal sald A
sut ur f Caim 1, whi ch I s conponent bheing ,H, U
conpo g’ of pol y(p-di oxanone). 2. A suture o in the

16. A Sture of claim14 or 15, whid fatty aC|d salt is the salf of
calcium nmag- 1S a brail deT:I rrul trrrl arrent suture. nesium barium alum numx
or zinc. sald compor!@it being alygor’ remrpt%)lﬁ ap¢h 80 weight %GlW&deA sut e of

Claim 1. gau‘ﬂgt/fi“ ﬁ‘f{'r toctaid | S {% oo Em n&hieR it gher
t 4:

fatty acid u°‘“"°""l“ G 1] Whiidin bR SUBUTA& sutlie. dIlatth 14 QR 115 N@klen Wi ch,

conpri ses CB&y faéiﬂts t&ahdmltadsfdcammlmrag-s ishehsradéd mulnﬁlam@atsutmg said suture

with from 2nftst9 5%“ lmlm o Zing. sut ur thod B’f @r"@g ¢ h@- wei ght
of a corrposiuly1 t:g ‘;{}(ﬂ?‘nm Ug;,irwgg ?’ﬁﬂs t cal cium
or ture of Cj el ﬂﬁdﬁ uYesWEJr@f— nsol dutur 51tmﬁezstours§4, by

of a C, 10r hid4gh&rsufusd toff Glaiind3.awhbrein fthd nweight of\a csmp@mn@bmﬁsmgmmﬂ wher ei n

the forni nggt(ﬁ‘}go%nts the, salf, of cplgiuge 5 ngfe alsab#her tt 6(116 HsedSa
mixture of SEETE . sak taandsSahakis PO Ry Rahpierts f‘énedl i and
pal m tic acfatly acid comprises a mixture of stearic &t 4hdrs@idncoth® f)ﬂeﬂe rﬁdbﬁ rati o of

said sal¥ 6andApabmtlm<ed of Cl a| m. 1 \/\hereﬂhﬁr@addined,entﬂlpda gdeslt being !

from1:4 togd Al swurerQf (ot FQL 739”?5’ Fgeé lreﬁégml ‘fd trein, 8. Thé
met hod of Chah rﬁ?ﬂa s m%ecro O BB NRRIITEH A SGP R YRk Sabfof | akabe the *
fatty aci d sl tglycshdehepd tdmﬁnone).l deltm nmgmtsm ,Itganth zdum;unu cdryiilp d| oxanone)

pol y nﬁ@ne@ﬂﬂlﬂe PIP'G}n Wgﬂ &;
copol yners ‘ﬁe eor d1s 0 foEr lac acl E%? teWith
unsat ur at eduﬁ‘ea.r &lerhll CglﬁﬂSL ethyleﬁeal ghem Metﬁ?&ll ﬁms ab.ekketsh f rom

[err] 75 wadlpners cﬂtﬂvbtrelamxde,dp@ |a!1;be Iﬁjllnd@remtemmmnenttle ferted fatty

aci ds and + PAbinyk pyErp li"b“e§°uag"1’} ho mers o phymegs ot e 20.
The net hod sg{gﬁam ac}l?giyZend le con ug %(IP}E g;c)]?cie W col a&’;n oml?fly| al co-

said fil mf eumsorngf @Olpﬁétﬁ]éfﬁﬁned&nsﬂhﬁﬁi@dvﬂ aceim with Gin ;avurit cmusxyﬁé i done,

gel atin corﬂll’@tlg rfhereqfr r@ digperpj aci ds,
absor babi% Bgﬁa% % ag‘f mrﬁﬁ’ "ﬁ’rg oﬂ@ 89
unsat ur at edlamdeg Catyd lcalta Qg

copol yners too§5 melr®% of éllaoifyl snﬂ sers f or rrmlyammcswtculp almtrbablbn winjugatet ate with
unsat ur unsaturated tnglycendes which ate precurnci s,

wat er sosubbéé%? ;o éﬁﬁﬁ% W"'&%@ﬂ‘ﬁﬁé& s broths SCUUT e "o

wher ei n sai gk aaier% \selutionein , hemhmmpr@ans nt eemahw bdelai‘m I1m Wwiekdil Ng
conponent - |solat avfol ymer _of po ISamId@ etigq| co- 85

lactide g a?} &% é@}%{ YQ‘F ‘%bdhj g% b]emfgl rif t?“hlone
gel atin, cots REER, dilablyl % Tac mé’re&h Lte§01ymers of lacti@d @M g30
aci ds, absor habl Ao sumn pfuCiained, &herdin She ulgbcuhﬂe d al m 7, wherein said

t tdftv calt a9 n ach‘“&l“@ Whegrin |
has an | gherait Emtg'egtcﬁ ' s e OB i e T e oobol vrer

10 to 4. m&l& fattyacid 441t QS laTc - 23. A coated suture, as herein defbkdS108 0- 1%
sol uti on i nlifieepodyinier) Brisiwsep t@ d2: 1 21 Mreordingt pctlah ¢ abbstantially aher ei n nol

at 25 d egre 1g: A suture of Claim 11, coated with described dn,thg f@iﬁongf‘gplﬁsonposed of a
synthetig 9%0‘3\ abo%tShﬁé) lfo m{g:’fhe sald xctgﬁher ei n t hegor pel AgpRtantéhi ch i's I
absor babl e, pasd’ h,erhem y(ihers acdopdﬁﬁegt weol | decxmmhgne& RANSEORD, about 2
defi ned, an!}ﬂml ected from hono- 6@9 pteng ts.r esi dues. *

Tai .
pol yners ang, ?ﬂg“r @ ragdi gv’gﬁ}j 95 1¢ }'%w% Caima9,
wherein the l‘gat%yco gp ég 13] t conpri sesoa mQture of 22. The

met hod of C ai r isneatn ciu ear at e. sai d
suture is corrp%ls"sé’% Img“f‘l’;P “droxa-" ﬁ “%ﬂ%sﬁﬁ?e otmg%"é‘?m 10,

wherein the . none). ratlo of the fatty acid salt to lactide/glyco- 23. A
coated suture, as herein defined, 100 |lide polynmer is between 1:2 and 2: 1.

according to ‘claim 1, substantially as 12. A suture of Claim1ll, coated
with described in the foregoing Exanples. fromabout 5 to 10% of the said

m xture. 50 - 13. A suture of Claim1, which is corn- For the
Applicants,: prised of honopol yners or copol yners of: CARPMAELS &
RANSFORD, | actide and gl ycoli de. Chartered

Pat ent Agents, 14: A suture of daim 13, which is 43
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