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WO 2006/ 117398 PCT/ EP2006/ 062061 Joi ning el enent 111

I 1A 11 111 ITHI 1I1H 1111 Technical field of the

i nvention *159159* 5 The invention relates to a

oI 209§ /AT 39® , especially a suture REFEEP3ZP06/062061
especially for surgical purposes, but also relates to
a two-di nensional or three- dinmensional textile

structure, espeC|aIbegqﬁghé(gleﬁéﬂﬁnﬂ cal use for

joining technical str 0 exanpl e.

art ClIn the event of |iganents or tendons rup mmmwwn

Fechnipfablfraidiaif sihd lidwimiiem | argel y unresol ved, jg,.

fhat  of securing a tendon for exanple to a bone in

such a way that the connecti on does not cone | oose
heerinent sbh ecelateboadi rg. jdeimf ¢hsmgnobl especsally
ha I t Rt d a [

ot nebATs0 Baner il « SrbsTiara ¥ ofr artBgteat “tEpOkes,

oy peks@dsredhtepnetiot iss desdrdilensgignalhe ¢oi nthyee-

QiR drhl Codkefle t@@fué@uf@ Saygptid ey ] Oéll[‘ésélg for

el enent _between bone and tendon to tension.

PSS blUSe t §ORaveCi R EYSt iR ITad hlszjﬁuﬁégllréé"of for
damiplge . 25 Movenents on the part of the patient may
subject the joining elenent to rapidly increasing
hi gh | oads, under which the connection nust not fail,
#uigry medns that, in the event of short-lasting | oads
on the tissues connected by the proposed j oining
el enent, the healing. 30 is not inpaired to a
At nitds I?V§P§n|9¢caﬁ%9§%?€ﬁ¥ q?uaﬁﬁﬁ@ﬂnsarFuEEHFéVQS a

tﬂtfbtﬂc&meﬁha@n sm‘lldu ff@rﬁ&ﬂﬁs §hfgél r@%réfs@uv@ﬁa% ethat
don to. bong? ody égg éﬁy means _of h
UPECHRLRTi NoLR g@P@eﬁF such a
tw&ymnhas thefannnﬁnuiun dmesenotabgme Isrfenc@sden ethe
faad (feor e | he -c ci b
%g;ns of %f 18égﬂﬁénsf%ﬁ%I8Fog§ﬁ% éfgplgﬂ orf%xgﬁﬁﬁé éhe
g h&hats FBANENeE CBnmeciabhings element between
bone and tendon are very different. Over long periods

of time it is desirable for the joining element to
contract, that is to say for the joining element
between bone and tendon to tension. It is also possible
to have a system with a high degree of damping.
Movements on the part of the patient may subject theée
joining element to rapidly increasing high loads, under
which the connection must not fail, which means that,
in the event of short-lasting loads on the tissues
connected by the proposed joining element, the healing

is not impaired to a clinically significant extent.

The prior art achieves the connection of different
structures (for example tendon to bone) in the body
typically by means of suture material, which is rigid
and passively transmits the forces that arise. Larger
surfaces are bridged (for example in the case of a
fascial gap) by means of a two-dimensional load bearer,
for example a mesh that is connectable. Connectable ig
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to be understood as covering a nunber of nethods, for
exanpl e, but not exclusively, suturing, stapling or
adhesion. 5 The use of shapg-ogenory polyners is known,
for exanple, fromEP 1 284 756, in order to structure
PYS Bl undedtidADea sl cBOLYEHgl B e evfi fneehbdg, |for
order_to hridge nore c anexldefecté, glanar or %O or
BRREBLAY et oAt s TS e BAPERTHPIT nt TR of
edngpliena pouch around an organ). An unresolved
problem here is howto avoid | oosening or tearing of
a connection in the tissue. The invention is intended
Tbe nepedyf ishiapesimammmyopolyBensr dov&nowm ther commpde.
g%&ecgbl Ny g9eAls. 744l R LbeHkdr t8 ther@Peirdi mustle,
I sadvantage Is that  textile-based ropes | oosen under
CRE tiAROGe REe NEE VEFD 18t GAESUSUERIABCREWANd rain, and
therefore no | onger 20 properly hold packages or

ont ai ners togethey. Sunmary of the i,nyention r{pn
%Ellt ?Fgﬁﬂ ht% 'léil:gearf“?rfahec & (?)il”'z\fteﬁ"tets’25i§'i‘§"‘ln‘£1£ “or
ithvrert-dimens ittmata ket mvaiys eaxe j alsbngfeligemessf (for

B8 g P8, %érpgp%@% }%’%ﬁﬁﬂ%iﬁgﬂi&&M\;@&tﬁroblem

over ‘Tong "perio | , on the ot her
Mere i i glay  drRleradigt t -kQIANIAS dISF | fed¥iSihg ©F @
|d&ﬂ1%h_ ctﬁ.%éﬁcﬁprghégt‘igshléﬁ Tﬂéefihkf@ﬁ(ij:_ibhl is{)kﬁllrﬁ‘géniéd Ato
achi eved by a joining elenment according to claim1.
TR HHSHFGFE My short-lasting tensile load is
considered to be one that builds up and/or reduces

t he, cour of h 1m in :
g’}é"r ??SﬁSrdr oﬁé tﬁzlt% iscgsrhoer%i_tter %an%gﬁégggndgocﬁn‘q' ln
appitilcatliashs iof the dpmreneisn o8 ddp@dvandiags allsf ophat
thecraPRATAL S Of rop &6 OMBA QU | i fHUENSehd hi $n FPEESCE OF of
exanpl e the load -~ 3

moisture, such as dew and rain, and therefore no longer

properly hold packages or containers together.

Summary of the invention

Starting out from this prior art, the object of the
invention is to make available a joining element of the
type mentioned at the outset, which contracts over long
periods of time, but which on the other hand is rigid

under short-term rapidly increasing loads.

According to the invention, this object is achieved by

a joining element according to claim 1.

A short-lasting or fairly short-lasting tensile load is
considered to be one that builds up and/or reduces over
the course of less than 1 minute, in particular one
that is shorter than 10 seconds. In applications of the
invention as repair material for the apparatus of

locomotion in humans, this means for example the load
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exerted, during wal king, on the joining material that
connects the nuscles to the bone. Contraction is also
understood as a relaxation of the 5 material, for
exanple in the sense of a chgnge in shape of the
first material or a deconposition. Such a change in
shanreehn atsine wadgdnded &s ahdfefjafilﬁﬁ&ﬂgonnat}ibh?iamethat
t hat occur,s Wt hout applicati,on of an externa orce.
C>r1r1eno'“=‘vcgzr, t_tslrhee “éuesi:cgineas %‘? et%fealbcfnse'abl e to swell and be
10 conpressed by the first material transverse to its
| Ak Nl g 60N, cﬁé&.fétc{cflﬁtaé %0%1%‘38&6&%:{ aKfSthe
place. In particular trl_l'le swelling of _a core materi al
imR a3} r sEORpe¥AMRIe chi BRE oPERSA ehaRgehARIShABeshape
fof xanpl esbymabengaNdot hg a88bapoEit DORL SEGEROA tRange
15 the braid \/\Ti ch resultsdiﬁg t he short eni gg of ghe
0t Pl SFRnt L 5ThBe s EEIARIRG 8Fi &I IPEOLMeLIghy ePHE one
difdtusecoutsofwittheutf | appl iedtei ol pfsweh ékieérhde force.
SEitesho n t . _second eri al
?J(Imprl seexs't hﬂélgd%’etc%gltd gf%%%% aJr%1ya£s;?lr%etﬁ_‘((:)hesd”?%'rn'L and be
gromniteserdr &Y elthieo Ehestonphtediabl txinsmrssm ¢o  its

t16hd D A e B! 8FRRkeidnd SAich r@hé%ftﬁi %%né%@@itcﬁﬂé a¢8kes

as a result of defqrmation of sald reads iIn .
fRY2%E mat Br PALE 1Y Sdds R cPYBeLiRgt Rifs & ofPERt Mapsrial
nint eehkesf iarsk rmhe&ﬂli&lStdalﬂﬁheﬂﬁSrCQ ﬁn q@ﬁ@igwf | 1gs fsaage,
C ai for, go L ope avin t eat ures o .
R BB s ol BB BT a0 LG AT e 1m
seeeir dsaitkl d whicathe regudognding t130 radpeserdagpi tof  the
thei eidecd fepénieat her. The invention permts the use

of a nmethod for stinulating healing and for

stimul ating biological transformation and
rEigengeabha@Nmateeeases s0faludf tabie tiSSAEEr Pad Sout of the

relative %o one another., Su g}as endons | i gament s,
(ELEp G cMab iRt S eheRcEhats the e Lo, sher efRoygt | the

vescend  mhvarialaterscompriskagbreadsuchatt ere iodtahlly
sgfteténsye par tér:[@ﬂ@écjlvepéloaltﬁgﬂe’ Y e - léngitudinal
direction of the joining element, and said relaxation
takes place as a result of deformation of said threads
in the first material. Threads describe in this context

molecules and molecule structures.

In packagings and containers for goods, ropes having
the features of the invention can ensure that the
packaging remains securely held by the surrounding

ropes, despite the effects of weather.

The invention permits the use of a method for
stimulating healing and for stimulating biological
transformation and regeneration processes of soft-
tissue parts relative to one another, such as tendons,
ligaments, fascias, organ cavities, general connective
tissue, vessels, heart valves, cartilage tissue, etc.,

or of soft-tissue parts relative to bone, by the
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gentle, active, partially dynam c conpression that can
be achieved by using .the material described here.

Brief description of the drawing 5 The invention is
descri bed below in nore detasl-with reference to the
drawi ngs, in which: Fig. 1 shows a schematic view of
ettt lof, aagoivengpattieléyemyrsindrct | gongfrteessicort eshatisean
WL W A4l i BY tJ 0 .
A, B ey G nded faf et Bedhere
enbodi nent of the invention, 15 Fig. 2 shows a
sohieimtdds vt BYE Obn PSF teid drdwidd N9 el enent after a
I'onger period of time since the start of said use
according to Fig. 1, Fig. 3 shows a schematic view of
et ohventdon ngs 2d6selrebedt Iilauw | in ambee addétesil useth
IR Ol o | Tnd | (0a HRAL 15, Ly, after an -

i'mpl antation, according o a secon illustrative

enbodi nent of the invention, 25 Fig. 4 shows a
SENEIBL | ¢ Viesy9f aPAdhelatd d AU 9or eLeBRN AT L €5 03ning
| ong period of tinme since the start o salé)yse )
accor di ng tdLEPgRt 3sherflysadhes aa testeias cinj Bhtsp or
a j oining eiﬁenen{riv&;r)] shewdd y afg erft@ teghyUseaffer an
vitro or in,vivo,, that is to say. after an .

i nplantatidﬂﬁpf%%E%Fﬁ?%g to %Fﬁ?#&%PQI |udrati fe  Eirst
enbodi nent ibiusheativenenoodimdnt-iaf theshiowserstion,
schematic view of the joining elenment after a |ong
period of tine since the start of said use according
tOLF ? 5, ShowsfFrg schefiadis vivvhenhit Perdi &@f o2 doining
joining el eskatenshatiey af tBonget epbriisq id¥ Viih® Qfince
in vivo, that is to sgy af(itier an i npl ntatlonF,

accordi ng to"8 PoRFE oI $E rfs \AF it Fig ofl,
the invention,

Fig. 3 shows a schematic view of part of a joining

element shortly after a test use in vitro or
in vivo, that is to say after an
implantation, according to a second

illustrative embodiment of the invention,

Fig. 4 shows a schematic view of part of a joining
element after a long period of time since the

start of said use according to Fig. 3,

Fig. 5 shows a schematic view of a joining element
shortly after a test use in vitro or in vivo,
that is to say after an implantation,
according to a third illustrative embodiment

of the invention,

Fig. 6 shows a schematic view of the joining element
after a long period of time since the start

of said use according to Fig. 5

’
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Fig. 8 shows a schematic view of the joining el enment
after a long period of tine since the start of said
use according to Fig. 7, 10 Fig. 9 shows a schematic
view of a joining element -shoftly after a test use in
vitro or invivo, Cthat is to say after an

iFg art at i ghows car diahgrag iz frifevh ©f| estj@inireg element
enbodi ment sﬂér@fyt%@téfw§n{é§@'u§é Oin W'épg%rain vivo,
schematic view of" the joining elenent after a_long |
period of t¥hHAF si AGe thRe sEaVt adfte¥ai AuselBRéBRERRGOD,

to Fig. 9, ecdidindltshawsoarskherbhierat 896 aamboaimdnt
exanpl e of (?%mIi area of use of a joining el ement

accor di ng B TNENIS, 25 Fig. 12 shows a

schematic diagramof the thread tension plotted

ti L, 01 L DO Nteip th 0
HELLT acti, fhehadBle b prLe | Bl ol LA L Bnent
vitro or i rrfteyoacdmpar Piipd ebnbénei gidice hekadstart

30 Fig. 13 shoysi@ ssbes@ddLaMiewPirigg part of a
joining elenment with a thread wWth solid core
according to an illustrative enbodi nent of the

i Fiventd on, Sthows ga Iskisheunsi a stdenati @ v eimdig aepament
of a joinin |t r with.fubul ar.core

accordi ng t%h%%lfﬂagg%%tfgvgeééﬁbg%‘?nﬁ%tv%) r‘?tﬁg H V?VO'
i nvention, th&t Fig 15 sheay aadtleermatac visplehtation,

Cross sectiQicotf{R49R0ad OFitl) £l PBMatM4d Bmbodiment
multicore thread with an outer nmenbrane according to

an 5 illus?tatioel B8R MRNt of the invention,

Fig. 10 shows a schematic view of the joining element
after a long period of time since the start
of said use according to Fig. 9,

Fig. 11 shows a schematic diagram for an example of

an area of use of a joining element according
to the invention,

Fig. 12 shows a schematic diagram of the thread
tension plotted against time for a joining
element in the form of a thread according to
the invention in a test use in vitro or in

vivo compared to a conventional thread,

Fig. 13 shows a schematic view of a part of a joining
element with a thread with solid core
according to an illustrative embodiment of
the invention,

Fig. 14 shows a schematic view of a part of a joining
element with a thread with tubular core

according to an illustrative embodiment of
the invention,
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Fig. 16 shows a schematic view of a cross section
through a joining elenent with a nulticore thread,

with in each case its own nenbrane 10 according to an
illustrative enbodi nent of - she invention, C Fig. 17
shows a schematic view of a cross section through a
joining element with a multicore 15 thread, with an

[ r nmo e c ng ¢ 0 an

e P o ve grb ol nearenpeiBaPtel Toe 0o hngss | gection
shows an ex‘b%??%htéi | jonBABEr edemante Whth20a whiudlsicore

the force tekesadpwbyht b8 bﬁﬁ@ﬁdméﬁbrghgtE@go§g§hgsEo an
time, Fig. 1%ﬁlshwstwo l@Jg?cga&rrenta y .nmeasured cdrves

in which t %ijf?téﬂ’?lg PRRE tHr dekfh ieention,

contracting thread is plotted agai nst the C

oF gnul pt i on differ LLicone/salt ratios, Flg..
Zoﬂghom ans%%?warewgoﬁgﬁ‘ﬁe experd rref?tfal ps settion
det er mi ned ¥a¥Peghpea weehningt mlenmmtwmthg a(multicore
percent perciiayda, CORH eth ! @alhe JELING ¢of Abj0 95emb§gne

silicone to salt_for granulation (1 mcromster

Fig. 21 showeCehd BXper méht a’r]rJyu%‘é’E%’FW?]e(F“&ﬂdﬂé@qtn of
whi ch t he stioetEnveyt ddiiai ned t hrough the contracting
thread is plotted in percent against time for

different silicone/Nal ratios, and 7 Fig. 22 shows
tEved exper i nghews |y dechemahiéd cuieresoifn awhtimisd heection
shorteni ng ebtshded & hs Qyﬂbnﬁh%le%%ttr a&?#ﬂg d h&%ﬁ‘élc%re
plotted in ercent 5aa|nst time tor difrerent

TPE/ NaCl r atitpgad. Ie’ﬂ“-dé%’é?rptqoﬁﬁlom ¢Presmembirase,
embodi ment Sa&@rdin@hcﬁhﬁ anS CIEIW ¢ £a f SR e%@r@cﬁiﬂn%t"f of
a part 10 o 10 a Lol ni ng el enent, which conprises

pr et ensi oned & ot 2e

Fig. 18 shows an experimentally measured curve in
which the force taken up by the thread is
plotted against time,

Fig. 19 shows two experimentally measured curves in
which the shortening obtained through the

contracting thread is plotted against the

granulation for different silicone/salt
ratios,
Fig. 20 shows an overview of the experimentally

determined ratios between initial shortening
(in percent per day), compared to the weight
‘ratio of silicone to salt for granulation (in
micrometers),

Fig. 21 shows two experimentally determined curves in
which the shortening obtained through the
contracting thread is plotted in percent

against time for different silicone/NaCl
ratios, and
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11 surrounded by a jacket 12. The jacket 12 is
conposed of arigid material, which is conpressed
under the C effect of chem cal and physical processes
that take place over the €ourse of tinme and are
descri bed below. 15 The resulting force that triggers
this conpression process is the force resulting from

tFgy Prst en%m&&w@feiﬁ@rﬁ%&ﬂw%&&r&ﬁ@d 0&{1\9%? in

force acting on the hread from t'he environnent
exanpl e t h&i&dsi 6‘ﬁ}eng shogiteaiagpl Peagnefngthrough the

sti t chi ng) coea;xtarta:ﬂr@susméwi 20i 4 orgroexe&d t et onpéf\@ent
thread by the envi ronme ases, there uItln

conpr essi vEFHREE dctih %de’f Lenty P/ NeCdadat 1

This favors the conpression of the jacket, resulting
I 4 1366 A AL G CANI A OO U1 S LAG A O the
results in a tensioning of the thread or C of the

tF.i |16 WSt Soldthdt 1 @Nr EGHE ¥ 4 HBA Sof)n&epa?’@aia of

est abl i shed between the forces descri bed above,
tthel PHERK FEG%PE 't &@Gapaqm&%e@or?prﬁeg%@w*w% core
adt iswyrmrurided Viby houj a«s]l:@uv TONPries si ke 801 T hes composed

d hat
G R Skl WA M PR e bk | ki ctie
wrfiesk oPft i qqhemicel tédrel nphysighlhasracelsis nehayi etake
ai'&:te a&ﬁelbelaﬁée%oaygét Yt ':gﬁdev %@%f&%égcpfﬂ)&!\’ Bé‘fow

ield 0|nt hi s neans n co
Tﬁ\ééy tdingshdﬁﬂrd:qqa\lcéla& gitééggﬁifﬁnsthilén compression

trarqeersd UL e tdlROVECRESlY rb8TPEL A UFe oflf tﬂ{@uggebéﬁ§1§n1ng

:gh gr¥§tallln|t d additionally_has a egree_h
Q? PRcETrE t%{fé‘ﬁ%egg‘ %ﬁms&ﬁnﬁn@pr%@éﬁ aFF§é§9of°n the
tthiread gram age oénvitennents ofer éximpkanphe, téheNesing

rSy of r44ct I rs t T,
S B R STl s

rafi st FReFF§9becdw dehe( bl Ehaeaféol Wactufwes e@hvhrenment
tddoridndsne Q&bbof@é@tlrﬁg)p@bﬂfﬁﬁéssz.ve force acting on

h X but rate E ol yhydr oxyval er at e) .
ﬂ'%lé’ igcgﬁ ciﬁ]%aﬁqﬁ,] c HES thay vors “the compression of
the jacket, resulting in an accelerated contraction of
the thread or of the textile structure formed from the

latter. This results in a tensioning of the thread or

of the textile structure until an equilibrium is once
again established between the forces described above,
or the jacket is able to support the compressive force
acting on it, without slow compression.

The material for the jacket is characterized in that it
permits controlled plastic deformations over a defined
period of time, i.e. the material has a distinct yield
point and behaves substantially elastically below the
yield point. This means that the main component of the
material should have a glass transition temperature
above body temperature or should have a high
crystallinity and additionally has a high degree of

fracture toughness. Typical representatives of this
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al so be perforned by highly crystalline polynmers such

as PE, polyam des or polyesters, in which case the
structure of the envel ope woul d have to be provided 10
with defined yield points, -fer-exanple by | ocal

thinning of the cross section, incorporation of

rekaFor cOfentatariadhksarer | oal pamgdicc vablemden or

cﬁo§$mym@ﬂylu$ @&fﬂdﬁﬂﬁd@‘ﬁbﬂ?ﬁéﬁy'ﬁﬁﬂﬁnhofgtQgstlnctly
At the ends of this par

tat
E?Fé ‘i% j %r Irqlgﬂga‘éﬁlalga%ﬁ?t‘t‘ﬁ%r ednd i PRbAEAse W4 thoi i ng T9
odmsttxmmtlpn 1Belbwr epanpl ébaendsh, pbibhlubteBekhe with
1
eI Re L EBon KR e Ok Bpbt s Pry e bt Ve dee
|Wls‘é111f R@Yémﬁr@wadier@tfel)em Hbweevent er ichlis Eﬁqamqnttﬂm ofcan
t 0 ;
T e A e I s T

@2efE: t PRLYAMIASS, eQBENRATKASE TS mhilBh ‘aliﬂeCh Ycase the
CsEtOﬁSd:tttﬁ]i(éd oot HEerenIdbeaSwshl HCAB R Oko be provided

o] r et hanes can ,al so be conposed o
egt)f/a gFe cgﬁ‘poﬁelr?g i PLSHS et £955 0%’@"1‘%% oRYof local
theinmiead iof sotight . ckoesshe geestionC poﬁnémqsbrihﬁon of

CAL £n fdrbemShPE T end 2@%@“3 kSt %t hé&?:‘.’\&? Iy riacion

joining construction I Asert €
12t i ntife PEW R FPH. ella%tlp?layenéwone@rla’tmos'l i Qf the

|ﬁ@ﬂﬁ@éﬁdobYehbﬁtﬂéﬁomﬁt1§heSéH8§ Bbethﬁgkﬁgrlzlgogfsthe
oi ni ng {%gnstructl ons 13 are kept space
e

§+?ila%sp?{[gm?ﬂ‘é EEE of St hdNspPRAB t€ﬁ§Fonaof JjpRsing
covmstitucThenf wist i 608 oefxatnhﬂecoae ndih | agkeh agich the

h t han
%]%%pgfg%cgsmwr?g%t Canrrjl%ai eﬁe |H] e%;: 5%%?%& EhﬁﬂﬂgPhéhls
c'b?%hl sthcead.ontby e¢xamplee. l@lotlttedl sldl sorlpessiddee 11

foEsébhe Qbeb@mﬁdﬁédubﬂ(hk@iéﬁiﬁi@dma@@fYaﬁftﬁﬁaﬁ fes of

ocessi for le after the stitching In
ChRESETo R St a5 | Bata poRn G TereRaN; MaGerials of an
pelidscaheria sature rmiderwiadh froinimOungehd&atyens, cireep,
e%?ﬂPéglal%%ﬁ%é@é#%égy&ésCan bewhlch are crosslinked
polymers such as silicones or polyurethanes, which can
also be composed of degradable components if complete
degradation of the thread is sought. In the rest
position, the core 11 is shorter than the distance
between the joining constructions 13, such that the
inserted core 11 in the view in Fig. 1 is pretensioned.
This is indicated by the arrows 15. Since the jacket 12
is rigid, the joining constructions 13 are kept spaced
apart despite the effect of the spring tension of the
core 11.

The functions of the core and jacket as described here
can also be interchanged, i.e. before processing the
jacket is pretensioned and the core is acted on by
pressure.
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made up of many such parts 10 of joining elenents, in
whi ch for exanple many joining el enents are arranged
al ongsi de one another and in succession, in order to
10 form a band that can be-pyocessed. The joining
el enents are advantageously surrounded in their
gt iretal y pessBrel Dpe the prenensl drthdki bkilhg applied
Ry | e dlONURL . bloodByi A SO(RE NOSELLFo OLeEBEN the
i ndi'vi dual el enent roun
I BPEI par thhau sty 9f thee tIBfe\ﬁﬁidl -e” const ruct| onis
to be as flexible and fornabl e as pg33|gled Ifda

rge. force UICk buil ds yp gn such a band and |,

R LEERSATIE S R LU I R T SER
mmuﬂduttmthGnUp fort extarp lef &Emﬁnﬂ8w1ﬁé8$dﬁ®4|éﬁﬁ8be

t et yrns t.0 zero
| aciea £§Wo?egn%%ﬁﬁ %[]&f hggf%%ll %lHdugl Jf))a{‘r gloe? engs in
pasiah oficaneaEl @l BenVhe] @awmganalem@nseqm | grrahged

qudﬁ"ngﬁée%dé}ﬁ‘[&t Oand OF neXAMRl&s & 42N A o
bone (5 gg now shows the devel op ment of a part
b?% n %t

ef2hehe BV%?G%S?%ngT%%rﬂﬁﬁnbﬁgtF ments
fareeaénahEageaes1§emmﬂabuwaeas1ﬁ¥tﬁélg b@ﬁgrﬁgv(ﬁy an

d by f f
U4t 100U PSSP e Ol
(ﬂﬁXﬂ@%%Ohbﬁepoéésb@naﬁ@d Faabhdngsd ijdaeketeIgment to be
AL SRR UBRE sdfy % @a@e&ogé the Ay eé&f%ggsri%s the

effect of the'core |ng const

MRS &%%tlaﬁétmm%rwam 2% fhexbalel amdefopmable as
tpesiastes. 10 of the joining elements contracts. This
results in a change in length of up to 80 percent
fromthe original length. - 10 Instead of a

deff or nhairge diordee quiickety ]lﬁnlldm pRckat su2d accednd ngnd
L0 ANl h%a%bggtg?ma Cc%@t 1?10 t1 fel UG ar%ﬁl'npa][e 2fgrce

d conpose, .for exa gast se

PRATTRRT R e %‘a}égr%a%%ogd@olmaasblyhhasts for
taD Saw akekeadk pand ofhdmhereBuehkalto zero, the rigid

jacket 12 then holds the individual parts 10 in

position and thus also the band and, consequently, the

organs connected thereto, for example a tendon and a
bone.

Fig. 2 now shows the development of a part 10 of a
joining element over a long period of time, for example
over several weeks. After a long period of time,
possibly interrupted by forces of the short-lasting
type mentioned above, the jacket 12 deforms, here
designated as changed jacket by reference number 16. By
means of the pretensioning effect of the core 11, the
joining constructions 13 move toward one another, and
the band made up of the parts 10 of the joining
elements contracts. This results in a change in length
of up to 80 percent from the original length.
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initially | oses sone of its nodulus of elasticity and
thus its stability against kinking, as a result of the
upt ake of water and the incipient hydrolysis of the

i ncor por at ed bi odegradabl e @6l yners, but at the same
10 tinme gal ns in terns of its €I astic deformation

ofsat wefqagaddan of preedaskethils r g t sarket
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'Wlet@raf]tfw obeses 2Fonige %%utt:ﬁé ppdulpye. ohiglastpidity and

Saals f 1o, Ebébimhﬂge&ﬁbaﬁ%%t kaﬁkllﬂgFl &s b JE&ult of the
ers | 8ss resistance to

deqgr adi n acket 2

(RE AT x P VRts B PR ahlet HECIgHeninBYSEPHEBRSt (R the

Jmmr;g:medrmw@@s:aﬁabbecmbyr?éfwtb%: l&t the same
ver id ens r act or S act

o noat B i00 g PRTS Sebcdbiasthen orLoRBaRion

rERASEL Y gi @Iﬂaythbec?&mdalteogt icffovessls ,pridpies t resubfs in

thesd agkehadsd hawe ﬂﬁ%si@a?rbQEéQHSVHee%hl%h%ﬂgeghg¥n in
t he deformati on, cularly tnrelation to 1t

g stAngk &§& r%ttantap?% @,@?—e%giingn FAgy o cafiegr 3@ long

wmommaldmedl f Bemenkr( dﬁ@@wr@g f4am tihe @alcyl case
emag $ re&[legﬁnt ation | the Fi and ha g the

erc%vrrle TWeake St P78 & I’?é: €L6Fe PEIO S suf n

idrawenrgs cul ar the elastic properties of the j acket

material that are of relevance in short-term

St ressi n%. 35 | npact forces can be taken up if planar
orhe hpeet i %eR$i chall cbbdings edegensr el bromided with a

j packery 2@l ermmcsh Wisel bptdse%tha&eu@a@uq&mé&ﬁy over
Ki.nki ng ._st abil t defjned by their cross sectjo

THI'S Sgﬂrﬁ‘é Of11 Jy"éec J'é}i’/Je%l %’Br Ex &F5ie, WatlgﬁeéfuBf‘er
i Tackebniect ed Fmgatlenal'llhye syeneadingl jdwlesds 2&r byjus
therd ACt1808 resistance to the flexible core 11, and the
distance between the joining constructions 13 becomes
shorter. If, however, rapid tensile or impact forces
act on the joining element 20 during this process, then
it again reacts rigidly, because the stiffness
properties of the jacket 22 have not in principle been
changed by the deformation, particularly in relation to
its resistance against rapid stressing, they are not
macroscopically different (departing from the only
schematic representation in the Fig.), and have only
become weaker relative to the core 11. This involves in
particular the elastic properties of the jacket

material that are of relevance in short-term stressing.

Impact forces can be taken up if planar or three-
dimensional bodies are formed from the joining
elements, which bodies have a buckling or kinking

stability defined by their cross section. This can be
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the interior of the joining elenment is elongated wth

an oval or ellipsoid cross section. 5 1In an

illustrative enbodi ment not shown in the draw ngs,

the joining el enent 10 or 2Qican also have a rigid

core and a pretensioned jacket. The function
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@oUrsml Or téTkipddid tetse£ | @ itdiat such
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t wo- di mensi onal or three-di nensional arrangenent,
sch ahat iddmstasttiing t eetbodimdntuct noes shioem  in

Qﬁta@hr}%js |Ehés Hﬁ@ngoﬁgbﬁgﬁtf 9% hesk r@a[r?régég hé\g% a

be pr ovi d reso [ e constituent materi
4 hétortehe%dna?erPé?%e%%wlﬁ‘?ﬂﬁallasﬁ]?ﬁts| nffégr afunction

Fdpordisipweoa rhduifed | husis abi wghenBodidrent Qnmfins the
0|n|ng el.enent 30 is made up

oi ni ng, el enent . The
SR o pBUEVRE . (T | ARPHELARE MErAEn ok 3 PPARorhds bart
pidl y n2e ) dbleea:t rhaty ereanct ntor mapatiedoladbrdhza{ge§2 idhether
I . @X b
ﬁg%ﬁgﬁo ecul s £g§l§h2&g£§$o%§n§§ ¥B?%£%o? fbr EPefgurse
< d@imed [ ubricant, which acts for exanple as a
pl asticizer, can involve in particular, but not

clusively, solvent 30 for the core polyner or also
%bslt%n%]:%gw ‘?haa ﬁPg’ﬁ Oa@giiéféer%%qihbﬂ?Wnrﬁ £aR also
dm e gdivener, at hi swosdbséagiendayi g tOtheee dlmen31onal
e i he Iease ses C. n
E%q ec %’r \Nngcg tt}g% ven éd‘ragu&ﬂga te’ta‘lb‘?we gFucwres
aﬁl‘cﬁ)thEalbﬁdal ¢ N-pyeitsbi poseible3For these materials
didrebBy lstdf o Qﬁtﬁu@oh rﬁ‘é@)‘l@h %r?s lwua%}? m?@erlals,

t ol t.ed | relatlvel [ doses.
Cﬁiﬂeh %%? i B a%%é%@sn ﬂlﬁ@h%ﬂl@&mtegzat@aves
t he thread as is indicated by reference nunber 33 for
%;ar%PW%héw% oghe£hwords e lubricant is diffused -

ird "illustrative embodiment of a
joining element 30. The joining element 30 is made up
of a multiplicity of adjacent molecules 31 (core
polymer) that have an incorporated lubricant 32. The
molecules can, for example, be polymeric macromolecules
of known biocompatible polymers. The so-called
lubricant, which acts for example as a plasticizer, can
involve in particular, but not exclusively, a solvent
for the core polymer or also substances with a high
degree of solubility in the core polymer, this
substance having to be biocompatible in the released
doses. It can involve low-molecular-weight solvents
such as acetone or alcohols, or also N-pyrrolidone or
dimethylsulfonamide (DMSO), which are known to be
tolerated in relatively high doses. Gradually, for
example over periods of weeks, the lubricant 32 leaves
the thread, as is indicated by reference number 33 for
the arrows; in other words the lubricant is diffused



10

15

20

25

30

35

out. The kinetics of the diffusion are on the one hand
determ ned by the nol ecul ar interactions between the
core polymer and the lubricant, and on the other hand

t he diffusion behavior can he controlled by the 5
application of organic (for exanple another polyner of
|@v soTludi kiingtfics ptﬁe tlhebrdicfaﬁus)lomlr amworagantice (bne hand

I e r
B 1Y CLReSUEh A5 a5 IR BOLKIEChC LRI e
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S E¥enPra0amgrphpes nudif@n@lndnénkemlmm)u ,seblacompaelble

Aa S EPUNHOErBY anl agKe! W4, d -H¥%fégeaéﬂs'§nagartlcular
_I%ﬁllabl material, for exanple as nentioned

KetAUPYS c‘b‘h‘poﬁhe i 0 PaitiScurdementy #dshthus

fmnveerxtampte af ddiﬂ:&ad&elﬁl% sﬁ:fgft@ﬂgﬁg:di@ﬂrfgﬁlm?’ PiQuUNE, in
t ar al de or., I nter acl ng

Pl I T FRBRR P oPalny oPResun These

hreads in pa |cular
d]ég*@%l elempdtroR@egeaddls s ipollarertso whréaday ebheeran

d&ﬁ%'l@@dc%ﬁﬁﬁé@d %Pcéféw?@ﬁadi O o SH 1 € 'ﬂn?éﬂ@é s and

which typically C are used in surgi cal” suture
materials, for exanple stretched pol yesters,

pmigarri"ﬂeSholib@d yal efdursth ﬁgu)aercaaweé, ENPSDOREN O of a
nsel haioaengt g) p nMers, ,or gh- streg th | adder
%/?rler such®ad gl‘y erjeqwgsda]tfé?% apPURELSes a

Feere 74dhoswridwendend nbyg ael paekét 402 .1 IrHdhecoest 41 is a

Sé@éflaﬂmérﬁaEgﬁlgfrefg§ éﬁaﬂgf?gé%eﬂéﬁg%oﬁgﬁ ?é?galeThe

af an an of 30 degr ees
|-‘J>?151F%d| |l§| r SRR RFE flflhep?%‘?wlh]gal’el efend mEph Théor

aaghpTan oM ichsebdist | 4 %txa*aelg:@a blfeé!\@@%ﬁ{ar&o%ﬁuéothe
d ee for exa parti ar_from

dé%—feeé and? | B2 ké?‘é#’%ﬁl 3@6 g & db@?%&acmstht‘fﬁéds
43, in partlcular from the group of known degradable
and nondegradable polymers which have been described

and processed for suture materials and which typically

are used in surgical suture materials, for example
stretched polyesters, polyamides, polyolefins,
polyaramides, expanded or densely halogenated polymers
or high-strength ladder polymers such as polyetherether
ketone, captones. Fig. 7 shows the joining element 40
in the rest state, where the threads 43 are oriented
for example at an angle 44 of 30 degrees with respect
to the longitudinal direction of the joining element
40. The angle can in its initial state be between 5 and
50 degrees for example, in particular from 10 to 40
degrees, and is preferably 20 to 35 degrees. Thus, the
illustrative embodiment depicted here falls midway in
this interval.
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illustrative enbodi nent depicted here falls mdway in
this interval. - 13 Such a joining elenent 40 does

not react to rapid changes in force. By contrast, a
swelling of the core 42 caused by chem cal and

physical processes |leads to a thickening of the core
AIclyr roud@daipg t htemaneadt ¥3dogs| nnohi sremyt thee rapid
YR egekd Wt rfd'r%%oecﬂy t 8ok fast ONG %k{@lﬂﬁ'ngd%ﬁcﬁhgn core

of _the joining element 40, changes_ to a new an
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(émneequlbi&ssab%s tRhar kheglat ?oiﬁ&fﬂgofsaéérgﬁg}:l dggl)en made
wat er u ubst anc exanpl e

hiighl fs %ﬁ@éﬁ?aat%br%%(f%'tl g&? eoffegieds sHBStIRREEY; n"‘s a
abr%i@st Thisulbeym whirc hmasaatidigigh yrepadeakelse Upord mesh
V@ £5u ﬁ@ﬁ e%ﬁ@p£§$;§§aﬁ§ epresented very

|

schend |ca ly I'n gure the core 42 can conpri se
a filamentary polyner mat er i al (not degradabl e, or

atis® §Q€]Dﬂ.$h§| }Sr@"cegé RNt i |é’ckﬁ.@f&ﬂ%ﬁ)ex£tﬁgle by an
plastic, C el astomner |4guret

p%?@gg%%r§°r% é?osgpﬁﬁkéa t@lﬁ@YoﬁeF°(§| cWhdch with an
pmdsry@tﬁd:dﬁ]ahp elasiver, eabkagang OKf@rge|example salt,

al |nat cm
%y§%€%%€$s %#yare |n€%rpora el ugﬁ &" (for
p%¥%mkh¢a§écgh%§@@ﬁeé Qanhadhémtageoastyahadesalutlon of

cenesat é@b‘s@ﬁn@és behwegNeIaRELE eEhb@ﬂ d {RiPR" QQEBrBXngly
volume in the polyner depending on thé particle size

5?¥$§|gpsy§ge istribution and state of agglonerat!on
vwen nanoscopi ¢ particles are used, however, the high

3 oParet)Ja?Apelecougé rg.esan%eprgéer(l:toenc?er\]rterr?ft Isoc ematlcasfly in
Flgure 7A, the core 42 can comprise a filamentary
polymer material (not degradable, or also completely or
partially degradable), for example a thermoplastic

elastomer (polyurethane, polyester), a crosslinked

elastomer (silicone, polyurethane, elastin, collagen)
or a gel (polyethylene glycol, alginate, chitosan) in
which salt crystals 47 are incorporated, wherein the
particulate substance can advantageously have a
concentration of between 5 percent and 75 percent by
volume in the polymer depending on the particle size,
particle size distribution and state of agglomération.
When nanoscopic particles are used, however, the high
particle count means that concentrations of less than
1% are already effective. The polymer thread can be
extruded from the melt or from the solution, and the
particles are co-extruded or admixed to the polymer
mass before extrusion. They can also have a
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196 are already effective. The polyner thread can be
extruded fromthe nelt or fromthe solution, and the
particles are co-extruded or adni xed to the polyner
mass before extrusion. Theyldéan al so have a - 14
concentration of 25 to 60 percent. Since i ndividual
Sorssnt 1edri@tar 8find2® he&$afPi RYCnt + héinger ohﬂ@%ﬁbdual
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the osnotically active substance or its highly
concentrated salution is directly filled. Therefore,
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her ticu B per
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substantially 1nf1uenc1ng the described effect.

The osmotically active substances can include
biocompatible inorganic salts and aqueous solutions
thereof, for example sodium chloride (NaCl) or calcium
chloride, calcium carbonate, tricalcium phosphate, or
organic, osmotically active molecules can be used, for
example low-molecular-weight polysaccharides such as
dextran. To improve handling and to further influence
the kinetics of osmosis, the osmotically active
substances can also be embedded in a biocompatible gel
or hydrogel (for example from the group of alginates,
chitosans or copolymers thereof, polyacrylates,
polyethylene glycol, etc.) or, as explained above, in
an elastomer. An effect whose action is comparable in
principle to the osmotically active substances can also

be achieved by sole use of hydrogels. According to
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or hydrogel (for exanple fromthe group of al ginates,

35 chitosans or copolyners thereof, polyacrylates,

pol yet hyl ene glycol, etc.) or, as explained above, in

an el astoner. An effect wod® action is conparable in
principle to the osnotical |y active substances can
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i .15 rai apge . of the threads 4
Rt iting? oEMbAt €88, Xd PPACTR I Ghed [ Barileti® thifead
t§ ¢ al #§d yseurrpuvpdingr abhdpdeé oprnohdbgratabiel and/or

nofofdd el of 1uldl &# Fihampti st ure materials, for
exanpl e stretched 20 or textured pol yesters,

pol yam des, polyolefins, polydi oxanones. The suture
Mitier iataioded bea consfemmited off r wea shekhdeores can be

d h i-ded_t hreads and__also fro
égggra |nPg¥n vgﬁgéﬁe%iaéﬁf?égbaag &5%1?¥P1?%R¥V used
skeF ousgsrasiatd & hr eadednondégiraddisld | | momaf idmment  or

Cinglfef ©f Bardéigt | Bulthi?@ Whd et N8 7 | braldxdnp el ggrgf:ched
C the fineness of the core that is to be surrounde
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@E‘?T‘ Cge ’thrvéffi 883 (S:Q%lmoﬁmieg Clty;/ nghclal ggafdgclil ginr_]gads and
also from several interwoven swellable threads each in
turn surrounded by a threaded braid. The filament
diameters are in line with the prior art in terms of
the fineness of the core that is to be surrounded and
in terms of the <choice of a monofilament or
multifilament covering yarn (0.2-200 micrometers). This
shortening mechanism, acting like a sliding lattice,
can also be achieved analogously with a thread equipped
with a swell core, with a swelling coating of the
structural filaments, in particular of the structural
filaments forming the braid or additionally axially
extending structural filaments. As has already been
stated concerning the other illustrative embodiments,
contracting two-dimensional or three-dimensional

textile structures can also be created using said
thread materials.
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30 can al so be achieved anal ogously with a thread

equi pped wth a swell core, with a swelling coating

of the structural filanents, in particular of the
structural filaments formng the braid or
additionally axially extending structural filanents.
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gﬁ%ﬁ% %% gg? k’%l%rl\?#’ c I%)aéar%let Lﬁozlrflnnc%r%g?r&?%%' bEPGegifelling
pePYRrerd Ehat olepT Bye sredres isflashe 4dnelchiamgedt heiphesactéve
OsubNEan@s| CobescangroBebhendbssplved: 86t hYEs8¥DsLaqeeSve

B

BLEERGS e E it RiDs ale ean BE ST Vel
dbslymémt chaifdensByy mfanishefvedic| §8ellindgs PRESPRE8sure
ggn Qﬁéabgsﬁcﬁggeggﬁ“éﬁ”éﬁgiéf%§§T$g£r2£££$é gﬁk%@ak%es
increases. Therefore, active substance can be actively
driven out of the core. By varying the radial
distribution density of the vesicles, it is possible to
obtain a time-controlled release profile, which is of
course also influenced by the swelling pressure that
builds up. If the core is provided with, as described
above, a diffusion-controlling membrane, the flow of
substance out of the core can additionally be
influenced by the transport properties of the membrane
that are dependent on concentration and on chemical
activity. The reference numbers 47, 48 and 49 have, for
sake of clarity, been indicated at different locations
of the core 42. In principle, the salt particles 47 can
be distributed isotropically in the core. The active
substances can advantageously be provided either in
vesicles 48 or be interstitially dissolved, but in both

configurations, and in contrast to the simplified
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course also influenced by the swelling pressure that
builds up. If the core is provided with, as described
above, a diffusion-controlling nmenbrane, the flow of

30 substance out of the cera7can additionally be

i nfluenced by the transport properties of the nenbrane
tHeRr efen tddplerdent tiere ontent amt | bachndpon céatcabution
%@ﬂo\gst Vehel N £f erence nunbers 47, 48 and 49 have,

for sake of clarity, been indicated at different

| ocations 35 of the core 42. In principle, the salt

mar tothes »Msraar; deswe Bl indubedets0Wioni G |élc1h:[1ex}é7& by
gh The act subst anc n advant a‘geousl

AR, (Fhr R n TOGLPBPLECHEE or SHEUFRRER ST i Ki afRpuLar
cﬁlsaémflnﬁeduerbmam@ bet fiitcedf igurmatiesis,slawlé made up of

GO RSt hiahbe ¢ gla'ffplv& dfdin 17 nd18R. qﬁeﬁélarﬁé@ﬂ?nt BeLEna

is an isotropic Stribution -across t
dthfertwee dsTersinel fiorgest fage twansmd tashiwiadthis Besh
Mﬂare;ue on pﬁi atlﬁ@CfQif?@Jtanélafe éfrueﬁﬁr e‘leulgetuéﬂgﬁé 1sf a
sti iitted in a nmesh sleeye e up o
%1 aﬁ% Ehﬁf’ Wehgni nwlﬁsﬁelqr%vef cﬁrff}ﬁllt‘?‘g‘%”é?% gare
tﬂﬂeadexbe ifiensin e fostoasi@r esplatbont t eByvi addiss nesh a
e, f.the tube there is.a 10
?ﬁlg%ael a’F St’e éﬁ ggcgﬁ/ﬁsh S ee(\’gl% a%nt%%?%negaéﬁgce
gl Phaan umldnla: gbhtiei of. Ruidgdrsiuaf Bs obtained.

chem gal kplysiccalopr oggss, saweﬁeen%%bon Ay, a
t akes, place until a state.of equilibriumis obtained.

CRE e ¢ Brefﬁlér%olo%ﬁti%épngr&m iptepionsof the
celress thierr atbhieu paiessleevduahdsrepul st e AnkRelvingf othehe

g.and results a I 1i of
ethﬂ%t éeuP(g\n?orc %g'é'uibﬁlgrl uh | Ssggggiﬂs??‘mﬁedb%g'fmnthe
thetennaler napspuees ane andtensehsi ferter dhathats | applled

anp! ited h@shhesﬂgébeshﬁ?v%r%ﬁdgﬁa'Qfge§éegﬁ? %%. hExial
s‘iq al 20 direction. The nmesh sl eeve acting a

Rt Pa 1 Tee Mesht sdeeye ACHiRA &S oh Ahtdbegnlattice
camtkediets i n order to calculate the |ongitudinal
contraction force and the changes in

A simulation has been conducted in order to calculate
the longitudinal contraction force and the changes in
dimension caused by the osmotic pressure at a given

concentration difference (Ac) [mol/l] on both sides of

the membrane for 310 degrees Kelvin:

Thread diameter at start d, 7x10™* m
Starting angle a 60°

Thread angle to tension direction B 90-a.°
Concentration body Cpices 0.296 mol/1

Saturation concentration (NaCl) Cgaturation6.15 mol/1l

The osmotic pressure II [Pa] for ideally diluted

solutions can be set out in a simplified manner as
follows:



25 di nensi on caused by the osnotic pressure at a given
concentration difference (Ac) [nol/1] on both sides of
the nmenbrane for 310 degrees Kelvin: Thread di aneter
at start do 7xI0-4 m 30 Stamti-ng angle a 60 Thread
angle to tension direction 90-a Concentration body
Cbl ood 0.296 nol/| Saturation concentration (Nad)

at .15 rml/l osnotic pressure H [Pa]
153 ‘g{izlglfy setugptiond © 3ﬁ 2-‘;5 can be set out in a
nne -1l - A R T=
%3 Lﬂ;ég? fbgﬂg radia N/ﬁﬂwt%%d&gy\ﬁcr% tensi on oradi al

[I\ann/vlot boiler formula : I dthread aradial 2 5

Rahiaa (fradial) [NNn] fromtension (Oadial):

Fr adi al dthread = f (6Radial 1 - Q 2 radi al

CRé@lémora'@(fgg‘d)[Nl'/rﬂﬂ@éﬁﬁeﬁsu@h'ﬂé d? (dthread )=do cos a

COS a o Rati'G of radi al rcefl"-‘l adi al to |ongitudinal

f rce ( FiFpg, | 1‘11421,,,!,: =F tanaf tana2 =dthread tana - d
Reda(. , T adi al ai aFfrezﬂa/rcum 2 thread n- d 2 thread

(Csaturat'i”"d’ﬁ Cb ood)' R T Cos a 2 Ftong. = 2 tan a

Z'Fhrea@idnéﬁh@te o$ n O Pressure force
(Fpressure | ,c( "df“tdzread Foressure =n A=n"' 415

Fig){atl)ve Iemlm(l) 10/01: sin a sin a 0 Relative

rore) T 0 LI

Ratio of radial force (F ,ad,a,)to longitudinal force (F,o,,g_):

II- drh d
Flong. = Fradial -tana = fradial tana 'gcircum. = 2 < tana - d!hread 11
2
H'dzthread C ion —C ‘R-T cosa
Flong. — tano -t = ( saturation blood ) . dO . .tano.-
2 2 cosa,

Pressure force (F ) IN]:

pressure

2
F d thread

pressure — IMm-A=11-

Relative length (1) [%]:

sino
sina

/=

Relative volume (V) [%)]:

V=2¢.d2

relative
Resulting length - contraction force (F,,, ) [N]:

F.. =F,, —F

res. long. — ' pressure

At a difference of Ac = 5.8 mol/l, it has been found
that the resulting length-contraction force is maximum
at a defined thread angle of approximately 30° and at
the starting dimensions. As the volume increases, the

surface area and thus the pressure force (Fpressure)
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2 lative V=e - d e Resulting length - contraction
force (Fres) [N] : 20 Fres. = Flong. - Fpressure At a
difference of Ac = 5.8 nol/l, it has been found that
the resulting | ength-contratfien force is maxi num at

a defined thread angle of agprOX|nater 30 and at 25
blegosesr t igpatierensi ensh Athahe Edleunwesichtaianes, length-

%%h&%%%tﬁkﬁﬁ %ﬂﬁtkhu%ekﬁ%aﬁéﬁssuﬁﬁef0598?659&8ﬁ3U6§) the
becones greater, such that the resul

E@ﬁﬂ@&ctl6ﬁ‘Fbr€§“H@E¥%a§é§at?ﬁe ph8por thén %?HQHEUdlnal
fcasshipain efny cgtheﬁﬂﬁgs fg:fcﬁat&ﬁ tahgmet heef | @BgI t mdimadiesued

d .
TARIGR of | REY Fbd IR AR R G (18 AT TR i, Ehis
example aat aat rlweshdinghelef o£8.48%. tmstpalsntgonhe, the
e has shehberedehy E#ron |sélhs er&J@ £9%n Aziv

correspond] hg represent at Fig. 11

M PRI D SHHARANA WA B 16T SR mnngla -erffdnt 50
shortly after a test use in vitro or in vivo, that is

to say i mpl antation, according.to a fi%th C
ié%QBt?aF Qgseﬁb LI YHYi Rbeht ilGHD R SHEREMy SO
elhermﬂty 59f ter aat hreesdd umademethﬁra basdnnatiaro ,al thdt is

f%ry:g E‘Ples CQIPQ; a%q%neusacgg@f% xgggf@c?a%' ©£Pkth

nondeg e suture ter al's
righ Jatsfi ek B57e apmbpAEBeRsr Mfedthahanwshséohes Bie canining

fellemetx@n®b € iBe PAWERYS Hhdd @pgb§S% tHa?é’éS'ﬁxé@é‘rlal 51,
t erat ur wel | bel m1bod¥ e erature pol yners
P L e bl e, SEMRARER. (e the i P e deg TR bl oF
annmﬂgradﬂhﬂemehmnnﬁknr ﬁ&ﬁéﬁi@l@plySQcchaﬂhﬁﬂﬁ thread
' 0
Qr%l}’@éﬂfeeé)sﬁ” z?ésngncgloégf'g{%%ceahgym%ﬂe lﬁ%/%ﬁ oggt F%n for

previ ous CrossiTnk
detprerla i lom pPlyherscwbtB| anglagssttassisich thmperhture

GRILT asdlbivt Bo@ﬁ{ E@%p%@a@&%cmo@s gdol ynlda'Lasad, bé‘nghosen
for ns of procéssing and their

\Ml}l}[ci%oh%%qa u%|1{11$¥]§e$ t?ﬂ epg¥eto take up water and swell

(for example polysaccharides, polyamides) or also
polymers, or polymers whose previous crosslinking is
reduced by the hydrolytic degradation of the
crosslinking sites, such that the contractility of the
molecules is increased, and which, for example by means
of processing and their limited solubility in the base
material, can form molecular strands or also mesoscopic

structures, for example nematic structures.

The threads are stretched during production, such that
the contractile thread molecules or phases 52 are
oriented parallel to the longitudinal direction of the
joining element 50. When a force is applied rapidly,
that is to say a traction or impact, the joining
element 50 reacts rigidly via the threads 52. Over a
long period of time, for example several days and in
particular several weeks, the thread molecules or
phases 52 deform, in particular they contract and coil

up or expand transverse to the original direction of
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material, can form nol ecul ar strands or al so

mesoscopi ¢ structures, for exanple nematic

structures. 30 The threads are stretched during
production, such that the cantractile thread

nol ecul es or phases 52 are oriented parallel to the

| Hrgpteingl  div edoing bt hehey oilrng eflemredbngltudinal

Wetert {10168 ia51@PPhL £ HeRig! yshm_t &élggé%ay 2 (this

tractjon or jnpact, the joining 3 ement

g Srdinat h@rtlﬁnéé&éoez hxépmaarﬁéﬂ»g perient oﬁectlon
t 1 hoes beboemk rrpélﬁoﬁeaafraldqua?/@lambl ||Bh1§ar;§fc§@é§é rapid
el eks,. the thread nol ecul es g
?%/ortﬁ]l Ifwr“: OFartiRiFtar FPREGS c At aRt 5&‘@ cb‘?’rn”&ﬁ) Sllement
exbanditr amgasits e aotsheragllgilyal diirest | othef stZGilfness
e t I ' i ha
TS o Phoe ch2eahlol e dr MBI peen
| SRIRI SPPerﬁ%\WﬁFﬁtW%onﬁértmht htkad resbilium of
tdlss e RS oFN0o4 t Rloill f st At e t RisS PIDCEBToad@) d18ss
tractl i npact_forces .a eé# on the joining el enent ni
a5 ¢ ;}bﬁh i n (g}c)t a1 JiisRt 'ncélet“ﬁé?lé:t i ftiessure, this
ps@pecrttmees, of rohe thier erdhani chavedieit bﬂSl*@:Béx{Jy baflees up
c+}§ﬂtge b f $ 0
el as |%| t%m% fa%%o n&%ruc uféeﬁél’]lgy‘g?g%tfjfri‘%ard% S| gy the
1TPIHERG t (Rkemsntan 56 effhed, shbffnéss stiacttiegefidries not
Uil " OFE & B AESPANL AR 2P0l fia O - Eé}é%"léﬁi(es up
on

y a small part of the short-lTasting I on the C
joining element 50. The stiffness is therefore not

amecmbfynanpcsadwby $HCh aBhémpagcE- Hépgels@tﬁﬂ?tién a
Fi f i pal ti c representation

dﬂaoq Hnr‘ air)neo qﬁ" ﬁaté‘tvleveené?'nog%ﬂ‘f %%%&cﬁ%g@othe
tmavel‘lﬂicmtl @n partpmllaaulaar @mraxlmpbé af margngeft ofise

USE aOfjcidoh |€§eﬁlbﬁﬁer§cc‘3§r(&rr@ nQotthehelﬂ'&yrﬁpféﬁm The
e with respect”  to the tensio

20 thre an
dtlr}l‘lé%?cii oﬁnﬁi EFREHegree$hEn ttwlﬁf’ax@%re%}%m is
@f@@té@SlhedEgrpE@VIodled:h& tsh- dxhies | eﬁﬁﬂh Oahdié hBas been

ﬁ%’ov\% 15&5 mdrll%% tcllp hEE a)él 5 tpﬁe %%eFrteormu{]ae On

ons 1s plotte
the Y-axis, the force Fres. in newtons is plotted on the

left-hand side, while the right-hand side shows the
relative diameters (reference number 61), lengths
(reference number 62) and volumes (reference number 63)
in percent. The thread angle range defined by the box

64 covers a change in volume of over 50 percent. The

corresponding force curve 65 shows a not all too
asymmetrical force distribution, and thus not too great

a drop, around the maximum load of the thread element.

A method for treating tissue and prosthetic material
comprises the method step of connecting tissue and/or
prosthetic material with a joining element according to
the invention. Prosthetic material can include thread
or mesh material without needle, which is secured as a
prefabricated thread loop on one or more suture anchors

or similar implants. The prosthetic material can also
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| eft-hand side, while the right-hand side shows the 25
relative dianeters (reference nunber 61), |engths
(reference nunber 62) and vol unes (reference number

63) in percent. The thread zngl e range defined by the
box 64 covers a change in volume of over 50 percent.
Tnclude rebperdi mgtevisd witheatBesides whicoh ablsecured

a e [ 0 t
g;%eatéyr%%ﬁmca{%fdnt%g&ﬁa%% h of Irl]B?{gt rea ° or

Trfentutuze n%PﬁBarFoPrt EeBilAy thE% aétand Ipr pathdcudar,

reat bahdl pmmmfec‘.seSrbiﬂﬁ tRd |lﬂ@r§é&p1nﬁf:etﬁgaﬂ]e(‘ctdﬁ‘galso be
/Q r ost het terial wi a j.ojning
ecjf ehent acgcéil t {:ﬁ?\ %n°Tpr 82f hettiissue, for
rexfamp e . den mmmsjdeftaremplearorrqsin et eta#l . Wi t hout
needl e, which is secured as a prefabricated thread

| Qop on,one or _nore suture anchors or simlar
'ﬁ$$ah?§nlﬁﬁee&?@@?ﬁeuﬂ?%ﬁheﬁhQﬂtQHﬂ1Qﬂ%m th@lcourse of

itimheldeibhigad nmad ethal fwikbieianNeFd! @and¥i £ o i’sllgaments
dle with thread | oop

b t ed_ne
oneuégge aé%agﬁfgggr;h%%bﬁg oFﬁ§|ﬁ9¥5133nﬁ%ﬁﬁ%ntanhlch
Ehettensr ovea bdred powdseedff tdmet, heird heembinat £6h alwith
C@I\tﬂéoa%%h%r%onnﬁééﬁg ed! TAGLIY fy}o the b%e or soft as a

tissue, for exanple, by means o plﬁsor
nfPL Phe § 0|C|"?inr1i’g3¢et|1®i?enbetw¢m h a@h!hptrernsetmetrmmeplates

C@Hﬁ@:l@ﬁteé) Mer i$ H%ﬁﬂeFelgﬁebfe't)ﬁf%'é'nons%;efﬁdgﬂﬁhggfs

nment s one. A further use o
éh%ﬁeﬁ?ln%ﬂgcﬁ&§W6PFen§ﬂH§@r3ﬂﬂ¥Qﬁﬁﬁwﬂ¥%ﬁ 2 %ecouhse of
coiTid natamnahbo hbesutedeiannhninal sseadr 8dhbixadhMa®s, in
25 {?f@hlé? A5 Bum %oop or a connection between

retention prates (parachutes) or a connection
bet ween several anchors. 15 The joining elenent,

Vit Ofla BHDEG BAS, OVRE 4 Ben¢AY’ 8CePéntti Wﬁlcﬁaghékﬁgngeover
other_animals, in_ particula

s._an
%aﬁﬁﬁ%°u¥%ep%%tFEﬂFarcaPth BrAViged| Efenpurghreh use in
mnmmerw1€ﬁ thheCOlﬁb$Eoﬂin§| WEppE@Ba’@Eoﬁé ovi defldon

Gal; dse |n. connect rﬁth tqﬁl | owi ng endon
apﬁflca ions: Ot endon recBﬁg }ﬁ% #on qﬁikﬁﬁ:ulaF

Aeronsrueilom or rotator cuff reconstruction, shoulder
stabilization operations on the glenoid, tendon
transfers, for connecting tendons, fascias, ligaments
or other soft-tissue parts, joint stabilization
operations, for example on the joint capsule, joint
stabilization operations, in particular acromio-
clavicular or sternoclavicular joint stabilization,
collateral ligament reconstructions, for example on the
knee, elbow or ankle, cruciate ligament reconstruction,
closure of fascial gaps, hernia operations, wound
closure in open-wound treatment, for example after
fasciotomy, skin sutures, reconstruction of tendons,
bones or soft-tissue parts on implants of all types,
resorbable or nonresorbable, for example on prostheses
or suture anchors, 1ligatures, fixation/suspension of

uterus or bladder, suturing of intestine, stomach,
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reconstruction or rotator cuff reconstruction,

shoul der stabilization operations on the glenoid,

tendon 25 transfers, for connecting tendons, fascias,
ligaments C or other soft-t2ssue parts, joint
stabilization operations, for exanple on the joint
cabadfer. | oiersels abitezheron et ons, ésophagus, and

p@ltuﬁyhgrogc:fggbgascl avi cul ar or sternocl avi cul ar
joint stabilization, 30 collateral Iiganent

reconstructions, for exanple on the knee, el bow or

amhéegodhunga@ﬁdMQﬁﬂﬁﬂﬁhfdﬂxéﬁﬁfﬁéﬂé(Eberctﬁéuﬁ%ugge of
wound closure in

f I her ni a_ opet ations
o%%ﬁéaouggptrea ] ngst?S%%onE SPPerrlgudhs oilgRy, as a
sRWaCb,utf@ﬂfesencr]emrm raft brgaok, t drdonsxamibl H0BRE OGleart .
Sphé-ti58U€ Pant 188 b@%ﬁ@&sz;&{ BdcidPGaps

pr ost heses

resor babl e or nonresorb or exanple (
or suture anchors, ligatures, fixation/suspension of

UTles usissubl addebe SWedr WYL d mhg‘S%w%t ?fbgm%%g;l?gns or
or es

h
R e ra p ‘T’ﬁgbjeo{l(ﬁ)fgag £@P e FEREUTgHOEN Skin
stefeens, ofer tdxampdier sin ofomiBirid tinn caltheauwsediasal or
tééﬁaﬁval;édcaékﬂb%]{)e LREY A% - PRUEN L O NSl oS e o)

of organs, for exa hear
beCT¥ed BT ﬁas‘é‘il%f @é’ﬁ%ﬂnd'l' heessekse dan bexasplleasin an

bamé@rﬁgmgra&buharHﬂ%@ﬂaﬁbég oﬂotﬁésﬁéﬂ%gfgaﬁé? bl ound
['so gﬁgd for closure skin or
c

e P i naPFEREHIAEN afPFfi EXAMPOE &bt | whoaach.
slkllmablyot hbe skiisstleostare amaécerbal proﬁidé‘dsebye%x@%rﬁal

c ve Se ry

a%%%lngéﬁefjgndu?t%? or %ﬁél I SHH@Pr ar%ﬁfg‘ W'papfl ns
ofOYPEL NG eft9thescanr qgmqﬂteomheo:st thachl i¥é naMoyeover,
t tige t i tSistiuC AR salbsl pé@y\»éie%g,g ?ta 3@0 g graft for
a i 0 or exanpl e_as su g%

c%%e?’f%jg F%Pdgear bt r &8 0P t Helng ke. 1hor bhese, are
thennéssed dan difdesenve sscwidid dgiceg gERbhpier 2D the

S tendens at the sane tine, if these are
c%%%e%étnéd&tlggdl fferent sections, for exanple on the

It may be particularly advantageous for the material to
be provided in prefabricated form, that is to say in
the form of the organs or organ parts that are to be
replaced or augmented, for example as cruciate
ligaments, tendons, retinacula, fascias, etc. Moreover,
the thread material can be provided with functional
surface structures, for example with barbs for fixation
of soft-tissue parts. Finally, there is the connection
of the thread material to bone suture anchors, sliding
in the anchor or not sliding, for knotting or in a
knotless configuration. It can be produced from non-
resorbable, partially resorbable or completely
resorbable materials. In order to distinguish between
different properties, joining elements can be produced
and used in different colors.
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rotator cuff. It may be particul arly advantageous for
the material to 25 be provided in prefabricated form
that is to say in Cthe formof the organs or organ

parts that are to be repl acexB or augnented, for

exanpl e as cruciate |iganents, tendons, retinacul a,
ficiadditeien Nisrebedng upedt leae ,matt@leyal caan ab]eso be

P £ H@ed Withh st h o0edn 391%14”1‘3%?. c? = n*ultl

exanpl e with barbs for fixation ssue par
n\PI y, AR S 5 { HO%T onREEIPAR o‘f’the t3h eadnherently

n@isplad:eahléoneompféégjf.mcfkplft;e sldxhthg cdz{tﬁahﬁ'islx esl;l a
[ no I nNg r .
BePried pfthe?, ki LORr SRSt bR o b Eeead.

resorbabl e, partially resorbable or conpletely

I 8508 8@DE EoABES! kBkse LBeBr dehet go‘;.hi'hbn Ayl g_‘lgnl%et g?le %& so

ifferent properties, joining el can be pro
g*h%l bl§€r6}1 ﬁOJantFl@re?ﬁnwfo%%n of y¥eqhniszidi t Pbnechs, for

bexaagplleedfcafonweth@ynmﬂrsodie dgx?:\/ildsed éteQ:tlons or
rt or multi- par

f th id one
£$% Ion5¥ﬂé%§ﬁ%?egﬁPFﬁa YlnﬁgF%néﬁﬁcr&P§6P§cé§5Iéhe
c@ﬁ%reéklbhlpsaretthatemmdﬂmmants nia neddeSineeddoes not

Faction t thread. In addition
hes&%‘%'fﬁm&e Liagttg tﬁi.? 0

ses e joinrng e eent can also be used
for the connection of technical objects, for exanple

fpigt hgz conaRst Ffecqa%ﬁtaegtzl b§a§ﬁsig:n ggs t% %@lrfe%%t G‘c%'n%gion
ner a e descrip
J(? ?&F%\%‘ aé?ﬁ)b%?‘?’reﬁtlg‘ .r?lnedf%lrné cﬂé@éﬂﬁtﬁ eiﬁ*ﬁwt in
ah@elfnrmaofoa threhdssusaccErganZtathg a3$@hquh{§n a
d a t th te on, 15_72 plotted a
ttlkén%tg?qhg%orr%l of’%?%g e:?%lrren BinViYRe 1 STMES to a
t%?%%%ngno%%éoFérﬁgdtb4the invention in a test use in
vitro or in vivo, conpared to a conventional thread

ken I'ine 73 .indicates an arbitrary

. 2Q The b
(Pos R e o Boh T o L RESE Wl (e g nsbee shie1d
t ainove hivghcht br edd- daghsican)d ansl des ymakédhagd thteadhigh

vwoit g, pe tension) and below which a thread would be

designated as rather loose (low thread tension).

The curve 74 relates to a conventional thread, the
curve 84 to a thread according to the invention. Close
to the starting time of an implantation for securing a
ligament for example, the tensions of both threads are
comparable. The conventional thread gradually loses
tension, as is represented by the monotonic downward
line 75. In the event of a fall 76, which can also be
any inappropriate movement on the part of the person
with the sutured ligament, there is a sudden increase
in tension, whereupon the subsequent monotonic downward
line 77 drops further to a still lower level.

By contrast, in the case of a thread 84 according to
the invention, there is a monotonic increase 85 in the
thread tension over the course of time. This is
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designated as rather |oose (low thread tension). 25

The curve 74 relates to a conventional thread, the C
curve 84 to a thread according to the invention. Cose
to the starting tinme of an iggplantation for securing a

| i gament for exanple, the tensions of both threads are
cdowprartzbite. Descacmeveat ifmid 86r edd ghedmmey kheapad tdde,

tiedisd OBcciSrhif r%ﬂfe§ﬁgt%gm?yﬁfQ%% E%%' QMM$@rdglso

line.75. In thé even cat al §9' b
arSAShashr obr ileseRsneent  Ghet h‘éhlp%ﬁd eff tere tpae sehort-

viddt i &Ulfcli@%@el | ﬂﬁ”&ﬂ@nsﬂolﬂerfs' Fetotdde LY EASE the
i tenS|on wher eupon th§§SUb guent rnonotoni c

Rt T 9% 150cI595, bhat SPehdeRsion 1% V9T | Bhgr event

| s . sBystantiasly belbhethasetaftanghteﬁ§18ﬂ._There is

AGGOH h ' t her ot oni ¢ .

|ncreg%29 ﬁ@we& lbﬂ¥§?%gg ?%ngfoﬁh EﬁrFﬁg gF?ﬁ gpich
nréllgmrs |t§ns12>m Vapeet atan Bgednseba fatHieBfdf This

@pcwmzaanplﬂetp&a—, ﬂ&%@qfocgg{réfgg al ; hdg %farreoyd'éer to

as the fall eads to_a | ooseni ng

t?ﬁ@gﬁF%ﬁ?%rZ?ﬁed§ﬁBPFatFﬁ§?|ﬁﬁ Fh@réﬁéélpﬁ témAshenpasts

anoi Oy A e Lhe cvont 1 ee eubatant e el aniche is
the event | €s, su tantia el ow
scteéz;}ﬁél ng&ﬁ ensfltgﬁ Gt sveekEn &Y en ¢t 4t enpHgion
&7t ofhe Welgsweaparagt er which a hi gher tension val ue
can again be achieved. This cycle can repeat itself

several _times in order to, 10 conpensate for
Wochli 6ROVSH & nechrmatiy viewuefpar tartymefla joining

oalgrheit o6 Of wilhe heallimedries SsoMH Chot-6 aeeapafﬁgdto
weeks ontract le reunion of th

?%égL%fgégégét%YES %?ngiﬁegEomB a EEﬁenﬁPV@ngF@R/ofTﬁls
peaRregent $ onnisgpcislleneot f iglrad idh 2 rheeathrdaldh 160 is
S@riysh MeoEC%OY%P& 481 aRgl |dgshr gLl Sk ST e Ofy

t he i nvention represents a speci
TR g FLEEVEN. 1FRe 1ir dFd 4BDS| §aa§bn‘r9e§ed w @fcotwelve

Itda et of 1 Pamfi@sbs sk eeveThb2ri ThRerRPs "BSE AL12EYE:i18Fents
|éhégltfkg &Ssgnnggglugpggetm?nvghls way, it is possible
for the braiding to completely cover the core 161.
Instead of twelve filaments 163, it is also possible to
provide more (for example 14, 18 or more) or fewer (for
example 3, 4, 6 or 10) of said filaments 163. With a
higher number, it is also possible for the filaments to
be monofilaments. The core 161 here is delimited by an
elastically, plastically or geometrically radially
extensible membrane and contains no, one or several
(here three) stitch threads 164 for taking up strong
tensile loads, for example in the event of falls 86. In
the core 161, there is also a gel or a matrix 165, in
which it is possible to incorporate osmotically active,
particulate substances 166, or substances enclosed in
vesicles, for example salt crystals. The salt crystals
can also be replaced by other osmotically active
substances. These inclusions 166 can then take up

liquid by osmosis, in the manner described above, and,
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braided filanments 163. The filanents are

multifilanments that take up an oval space. In this

way, it is possible for the braiding to conpletely
cover the core 161. |Insteadf- twelve filanents 163,

it 1s also possible to 25 provide nore (for exanple

1y agpansiprepfothievgmref oran Qendinpd ea3shdrténong and

e s sal dti%hé‘gﬁﬁﬁé $63chdV thr@aahi gher TRYEPGhoribning
is also possible for'the filaments to be
PohotiPRERES. P¥hEREoFECEEYIRRr BT 3NGRIPRIt B blcagleeve

of dsdmevat &y, 1pb ast whakkysor tgeomeenteal | ystadical | Y:lh%@ads
e | b menbr.ane and_contain 0 or ,severa
REDN pEBe I T AP ESRRL ALY, drhe RRrgads AT oape =t
tidmsi same oatve ioniexangl ecompreswiavert tdie fadtes BHL.

In the core 161, there is also a gel or a matri x 165,
in which it is possible to incorporate osnmotically
d9 veld3shest iz usehematibst yhewsofee, rarsupEt andedning
esldmsetl | n7ovestiehesa fenrexamlethal tuphyatal Soréheie1

salt crystal can al s e repl.aced by, ot her

oas%??ci%ﬁlfﬁy Ztc(%iv@n s %ﬁﬁ%&lvﬂ}esﬁ RELUSREns Al the

cinveriehon ak®hepthiregdi d7byiesoompssetinofhae eBRBEn61 and
CLi b n - xpansion of the core

S(Zﬁ F‘eg%%}g %iltg _\6€t gﬁlzhg%gﬁq%yat“%errg %erlger%cf%h?‘éﬂPﬁﬁs o1have

tHee t el ME@NiNg soshofimhlar meandmgpoinedabl tdfe the

Ci DBt 58t 2V E angRed m&ht § he Bleeverd i haent$83ses a
\;E% s the gentral stitch threads 5 define the

st Hof e tHREEY 55 aRE Brovhéedamith a
te¢omt ingi t1The conphessi baealfl ddecebed 160 thied. eldlier

S matj,c. Vi a part .of-.a_joini l. nt,
17@ V\??rﬁélggghr é%lge chgﬁlt?&gul ar c P%W%Jicﬁo tg%%og&;%%gsmn
tRreperriest put Rkecenbddiraehheofribbionnbenteon. thkecore

tdvi@adtHd0 e £PMROS i PiméntGdr € Ffil admp9le,@ TBAN thus
sl eeve 162. . The sane reference nunbers have 'the same

mEART Y5 Or tEeniq T HERFh T nthf| OFFOtRE BUQGRRTatPYelt
evdoodibeentiesifhedcare 461 aoigliyesorddd, t Yidaled rigid

T Ale L tn GenEifagq PRV Bt mierth Cefastneric
Rty a®Rt s177he a8odti Agmian khél uewedlihg dpkbueksen and
obstruct swelling of the core out of the braid.
Examples of materials for substance transport: PVD
coating or CVD coating or polymer coating; for limiting
the expansion: stiff structural polymer such as
polyamide or polyolefin.

The three stitch threads 164 are surrounded by a
saturated salt solution 175 or by another osmotically
active substance, in which further particulate salt
crystals 176 can be present for taking up further
liquid for maintaining the saturated solution. The mesh
sleeve 162 with the filaments 163 is designed in the
same way as in the previous illustrative embodiment.
The liquid can be, for example, an aqueous solution, a
hydrophilic liquid (for example higher alcohols, DMSO) )

or a hygroscopic, biocompatible liquid or a hydrophobic
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properties or also reduce the friction between the
core and the shearing filanments, for exanple, and
thus 20 increase the efficiency of the osnotic
process, or it can be desi @8ed as an axially fol ded,

pleated rigid nenbrane (in contrast to the snooth
e igBtisheteEamphm r ahbs 17 7ThandegTes tof heydwebhphgcity of

pjmes.aqaﬁgix @_ﬁlsltwe]g ﬁﬂteéﬂ 'tfk? q{noéln%lﬁ Z ﬁgfeét abekhe of
es O nmaterial s
A Ginieh T508 EReBariTy GHo/b RBEE PRy OF B mpmotic
cafa&ecrtg fAgra ldguiuslyg tbhet]ﬁaa(pambdﬂln}esitjs‘ g g&t_?mﬁbéﬁiggln
|
BOIYITRG  SHHL A5 ol YRAkdgagr el YLETT Be UpliG RS o

ch threads 4" ar 6 SUrroun satu
Sutliidie 195 orlagtanerher n@s;mpq,caimywraah vesmotically

&Rﬁﬁh&ﬂcesubEtthEQ th{hegomﬁat'QH!atflaﬁFIqu|é¥?%a|§re

176 can esent for taking up further
rf'eﬂ%ﬂ%??ﬁ heR sFdRAt &@ S6INGEVEN. thrheosmahi a5sypééiag.
62 wheh hderix| deensar£63iést psisgaede NiAhe cka®  for

h Lous | I ustr tive emhodi ment, The
I qunf?ggléc:gnib1 it ev AEXanp % ajz?qiféD&fsr?ol WeFGhX, g 1t is
tﬁ,ﬂeﬁcbmﬁﬁ’r?ﬁeblft qm cﬂJ(SRﬂnmamﬁha tiheghrambadacmmn

DMSO), or a hygroscopic, bioconpatible liquid or a
6¥drophob|c - 26 _liquid (exanples oils). The degree

he,y8PBPRBEI Gt Dbfalspebri Qfi dTREN BE&igshd threads, in
ma;mz,eaﬁﬂehﬁmedh@é bé’éxﬁf&@é@f‘:ﬁ]&lﬁ m&rf}@f Ofﬁniggso be
Kk t of t osnot i al ogous
I netoéeféntga]aeggr iR ST 5”F| 9. d3ft ?H§g§t H‘@%’eﬁhr Rlscan
den apislolde arbeteeshiside ofeltd kerer. el astoneric
matri x, in which osnotically active substances in

solid or liquid formare incorporated in order to
dthi 8veVaFtabiant i%© skbpl iempodientheshawni xins Fig. 14,

sfdurdentiy- 51 abi B1h s e fdlfpéré& ex@ePl nd N bhe the
matrix is alsqQ possible to

toneri
?grgenéeagrflﬁ%?lﬁénﬁewg@%e 151 Sl’@"“ﬁwe c AR tdsul gross-
et bmalf TPLewSt bfchat hrjeddd ngi n elamainegy véd h wheh  a

ian deedesenibed abeye (G2l al30 BRy k> il ethe 8l
be present in a different nunber or° 4

according to an illustrative embodiment of the
invention. Three cores 161 are provided here, which are
surrounded by an osmosis membrane and which, for
example, each have a gel filling 165 in which salt
crystals 186 are embedded. Depending on the strength of
the thread that is to be produced, it is also possible
to provide four, five, six or more cores 161 which are
surrounded for example, but not necessarily, by a
membrane on which the filaments 163 of the sleeve 162
are arranged. The (multi)filaments 163 of the sleevé
162 each comprise a multiplicity of individual
filaments 183 which are present in the depicted form as
a result of the tensile stress that is exerted. The
thread 180 as a whole is surrounded by a sleeve 181,
which seals the thread off from the outside. In
contrast to the threads in Figures 13 and 14, the

braided filaments 163 here are inside the osmotic
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be applied on the outside of the core. As a variation

to the enbodi nent shown in Fig. 14, Figures 15-17
illustrate different designs of the 20 thread _
structuring. Fig. 15 shows- ggschematic cross sectional
view of a joining elenment 180 with a nulticore thread
l&iampeh. afroutperrtnienddraane t8& apaoedingst sl also be
[ % e Three caores
SR B CEne THBELFIEh, Aokl coh KRRk P Ton |45 EE 55858 s
o%wﬁ@issllgerﬁﬁr aflbe a e taliec o f btquitanphe, swate ha&é, aand

Qk?isélthéngpééés' 'én‘@ﬂ'd‘elécﬁ%}l tHd yrﬁér%lsaﬂiﬁég E? aad 181,

enmbedded. pendi, n e strength
t Rt ?%n'E%l‘Bevs%ag%dlmt fﬂélsﬂsalsbsgpmtye gybstances,
pooveae 8dvectiyveonsbinoachdie eabesahbd whilckianhe 3@s,

b
ToUnded LobEXBOR! B BYL IRk NBCeRRAr Lk 0) 8 prmston
P dheangede THETUAULKE) faddmshus 168pel tdme sieeveore
162 p@gh QQHPEhﬁ@eé Mulhi Bhi CLi-Y oge%@ggghdcteaoygr

filaments 183 whi are present int
JLCBr NG et 6Pt9hetheen§}lré0§fl%§g ttﬁeﬁsqes eRértiy. the

Tdﬂtehefhrﬂaildls’lt&&tﬁﬁiéi \WRodimengwl, I ospeledr Dy Fed@pMEs of
ch se |.s theaé)lg)read ff fromthe outside. In

con% F ast ]IuoStt Jt“i'ﬁer e SHOOARMERE RO 15380 (PG4 TeRaced by
beaheled featarest sSid63r timed herej nfode dxnpisnDaEC regdtds

C@l@@bﬁ&mbéf‘ Qﬁcﬁt#ﬁé‘&.@iontgf SPACE ﬁ?%caeﬁ‘ al so be

l ed by the sol ution whose conce I 'On” decr eases
as a result of the uptake of liquid. The space 185,

amﬂg aisoshbassaae:@asgn%b@%@enbxhkeﬁgﬂeab?eaﬁéngﬁ%léﬂl@nt
n cont |n vesicles 187 fil active

%‘%t éﬁ'ﬁ% 5&ﬁ°§| r TSR oRP i Widdti ¥R S5 afree a
s«—ncbml omBrrftﬁ&ne whiLeh arscesaiiant edtbo pressuneuBy rbféve

réﬂb@élﬁéﬂ@”%EOQhéﬁ1ﬁ0§n€95 S&Bgck%&%% %%%ég“§64 here

expe one or nore t1ve substance
r3FeaseFh h?%ﬁﬁﬁu{lﬁ@dl@m\ﬁm amsmpgici ntiquid or gel or

S@Ié@&@ﬂéﬁﬂctp§§yﬁerA§65nwﬁﬂﬁ 19&8??okbkéatEgﬁkv%rystals
ﬂ’gg eC|f|cfeatureso his illustrat

é%nw%% ?eppggeaegycore 164, 1is closed of
by an osmotlcally acting membrane 191 (or in the case

of the elastomer also only a core without membrane,
otherwise possibly also a core without stitch thread if
this structure is inherently stable with or without
membrane). The braided mesh sleeve 162 is provided
around these closed cores 164, which can be twisted or
are advantageously arranged in parallel alongside one
another. The space 195 between the core membranes 191
and the inner filaments of the mesh sleeve 162 can be
filled initially upon expansion of the membrane 191,
before the desired shortening of the thread. An onset
time is thus provided in the thread which, referring

back to Fig. 12, can lead at the start to a monotonic
increase in tension.

Fig. 17 shows a schematic cross-sectional view of a

joining element 200 with a multicore thread 164 with an
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ot her features described here, for exanple as regards
t he nunber and position of stitch threads. 15 Fig. 16
shows a cross section through a joining el enent 190
with a multicore thread 190 29 t-h in each case a core
menbrane 191 according to an illustrative enbodi nent
ofnnéte i pemmonon.cdite t hembrawe es 2064 rmice:ﬁﬁra;e eachan

sy panded; by te'ﬂ%o?ﬁ'i%g{tc Jgfﬁqllyh% Of 3§ t This is an

el astoneri c pol i'ncorporate Ral t
&W%’rf&enq%‘”h@\ﬁheh 48 at@moEe, ofindiper @ea@uxees,, i dies

BoseseRl tHy anbesimihedl liv aﬁic_& ng 1@@&@”%‘1@91 ﬁr The
in the C%%§§n0f the elastoner also only a coré wt

nETbT afte &t tetni BT DodSi Biry angss a‘-r%?o]rcga wFRRokE aitea
gteslth sheevd |ﬁ62th|bustrmnbueadlSOEnhguembhhdghgbl@ach

h The b mesh sl eeve
Tt Manet noive TEER! A1) eud PERIE URE, (E0MeS S ap 2
dmplfﬁs tsheheghat theespdvant@5edisbywathangetei membrane
peapl ek ehAngskdepangsad, aggt E@fléi[ﬂﬁm?a@@a 1rig. 15,

bet ween, t he . core nenbranes 191 _
5 Panehits ofFHESHERh Sfeef¥stePscakhpt feleage active

imbétaéﬂweupmeem@mssp@e@é 1de tribrane-dHas deie
the desired shortening of the thread. An onset tine

is thus provided in the thread which, referring 35
g t shesg. UPlustaraticml enbodimettos o avildnobenictear

| tiedeaske | Pnl8ASE BA- 15' gotlznﬁgﬂ&@d Fécg nﬁ%bgted Lo one

cross-sectional view of
n‘&ﬁot i EBREet hrlﬁlédlsif&’@%% a@ﬂ‘bochlsneﬂtlﬂ]er teaweadcor every

sl ee 200 agcofie sy Feallrek! | %Stéﬁébv%o%@%@' BPL the
of the lnven odi ment which, in

ter¥ﬁpt%°|ts ggtqug lpaégldﬁﬁfb Rrerfe WibBdfhenssitch
ithigads 1516md dhy. M. arhdibndar,e menbrnare 20k hgbeym

| SuIsd ¢ Seed HB@éggrt h?tb[':é'hﬁg ggsgaé eﬁéeg Eghbghread
i nst ead of surroundin IVI r

KT r s PRE eaigstme4ma§rax \/\.ﬁ@V@ra%umhtrhat thiheads in

syteeecdBB Idcra dMBdi HEt EGVHBB’Q%én@.n 20k abcagrakfiPeads
be usec!LatlvefyI I1|aursgter atcg 1L)re Igbecause they make the
thread softer, and, in addition, the diffusion kinetics
with several small-calibre threads are accelerated
compared to those with a large-calibre thread.

The number of stitch threads (here three) can be varied
between none and several dozen. The mesh sleeve 162 is
here composed of a multifilament 163 with in each case
nineteen monofilaments 183. It is clear that both the
nature of the multifilaments 163 and also the number of
the monofilaments 183 can be varied. The former number
can be chosen in particular between three and ten, and
the latter number between ten and over one hundred. In
the case of a relatively rigid inner membrane, it is
possible in some cases to do without a complete
covering of the mesh sleeve, since the membrane cannot
then protrude between the defects in the cover. It is

important to have a membrane sleeve which permits the
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10 for the inclusion of systens that rel ease active
subst ance. The nesh sl eeve 162 then surrounds these. C

Fromthese illustrative enbodi nents, it mﬁ!l_be cl ear
that the invention is not 4 rgended to be limted to
one 15 of these illustrative enbodi nents. | nstead,

e Suzbemi fatt oatof theeswmnfeatimes 1imatso woyepeessyre

tJE%féf@ﬁ%@'ogudﬂu%haﬁh?aEQQF¥'QHaltﬁQrﬁﬁQ%fgﬁé1égg be
stitch threads 164 can ul d

Pt ARRLY s aheissde. %v@ﬂrppﬁecdm (25p@0 Seavedhby the

sétiitcdh t bheaddd0 1a2 smCmLﬂawlup t B@da@ﬁr t¥nsEt¥endads
t e core could be of advantage in

h d
TR Kl e o R SR u e SR PR Len ok ERE. cote of
Ué@au@@reh@ylnakhetbeenthbéaﬁa$méteEthaﬁdthuelclear to a
, ftuysi Ki_net i severa
a&%%&gglslkgpgﬁrégds&g?e %gce erat efatE csonﬁgr &t o the
¥§¥WQ%1%@Ia¢@b0@am¢bté t deeadib&l Theanunber cbmbined

Sdi:t@d‘\tl reaels GHE! SnbbhER) akd@ni Do Matd f5bg bet ween
none and several dozen. The nesh sl eeve 62 is here

conposed of a nultifilanment 163 with in each case 30
nk newelar notfioftidsame Maarel §3eerd tcdsrid®adut hakihgt iéutﬂ&%bly

f 3, and _al so _the n
G OErPuaL | ehQTTALE T8 ToBnE S Sahecraiies  of
RebEirle ad 1Bastrasdel remdend ineultay . b"éhuaentmreremnml in
tfig angd H&EaﬂégﬁeﬁePYEPS& B?téﬁ 139819¥§% Rq%tlng

dred.,In 35 the case_ of trvely ri
ﬁ% 7 afieiant - |§ 1Eoé§|Bh@wﬂnlgoﬁégeaé&stoadéumNEhéQB in

awltoripl ehe 1¢ﬁvedlﬂgreé tbe mBSp1stesiea §hﬂ§€ thfe 301.

d t e defects_in
(R (08: 64 PREgab TER ! BhE <R TG
VWil Eeroyier mbtlstqmetngeadsf fussi omdmuuneatbxtaim SBEE) tivith a
|Wéfi§1§tt98t@6e$§fl”§11fjéc%r{§r Q&elxs ta.l?.%t dAiivre of re

nbran can I abl'y avo | hi s purpoSe 'S
a e%nS@FGéa By sife % i tke FﬁVé'éa%SlMG vitfl céma biker uphan

sﬂ@dmmctemetbesleadﬁ whersl EE%IQBE&aQXQkQ fﬁ@@éﬁg%fféfed
Cﬂgpnfﬁ$%f¥he hus ffg;% ?g attéhge£§¥hrélwof e37 degrees
Celsius. The thread tension is measured continuously.
The tensile force (thread tension) increases in less
than one day to over 12 newtons, in order then to move
to a state of equilibrium limited by the sleeve. The
thread has become deliberately loose after two days,
which corresponds for example to a fall by the patient
with a ligament sutured by such a thread. The loosening
can be achieved simply by a lengthening. The thread
tension build-up thus begins anew, but this time to a
lesser extent, the built-up spring tension only
reaching a tensile force of ca. 8 newtons. The state of
equilibrium was maintained here for just under three
days in order to carry out a renewed loosening. In this
third area, after 5 days and more, tension can be built
up over 4 newtons, the flat curve 303 now showing that

the maximal tension in the thread has been built up.
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person skilled in the art that features of all the
illTustrative enbodi nents descri bed can be conbi ned
directly with one another and interchanged. 10 A

nunber of tests have been caoi-ed out using suitably
prepared threads and are set out as exanples of

pgok®i b8 isHays rat ischematiddi merevs. ofhtiwo therwes ve03 nand

M@, 120 hasi QHeEhééeE&fnleeq PXlaItEEanakc%g}nV 'sﬂ%r%'eh&h%g 402

15 of . This I1s s
3*0%3 i ﬁgC%r%ﬁl twqwh eahqao.sé:@rgszmg mrmqaesh agaprlsxtted

tag&hﬁﬁﬂ.thghgrhﬁﬁlaelbﬁrﬁéﬁ E%radEEE%§@n€C%QﬁQb%&eV%alt
13 (P tho stitch thr/eads 164 and rrerlrbran(rerh
1%% Wth'h Léreﬁl%l]o]fc%l?q e TRE+P x0folsalt This
gfednsd tlwh’er EhEO fllliélmgr tied enesd Zle?jﬁvmt@ecfgyﬁéabs 1466 in
t a ere the
2 §gﬁ%erﬁiflx aticiahls E‘f"%r CAVES ﬁ'n&p%rﬁ{‘ r 04

|s secur el i n-di stllle wa
ofh@7 deift ediratadiasi ugp The threadidxeimsinon shoreasinged as

CRMd tHOWSbY. thEh éﬂﬁﬂé@héﬁrggl(B@rQQﬁat%gftogkgstals

eases in less 25 than one day to over
I cr PERhERN BeiBde SheTitera adt & rakieef | Rbili @hlicone
Ithm Beﬂ:ltby:l'tahne st eeverathe oft hm earl: DAStREEONR to say if

whj ch S onds
ST N
skhaf ek gssucira tnteadierfrall oasdeisng bad canpbelmental

g e d nsi_on
ﬁﬁ‘?ﬁq?kﬁ?%ﬁﬁ? R, oF ¢ IR ot g

et byi f famatien &fsi W@mly PaéamhtﬂgSa for

t@(mnpbefahee Dbcan. d&sﬁtQ\MbﬂlﬁionTr@f SEﬁtEe é){iltr t<:r stals,
us unade

t ai ned here fo
?4 n Ir(l)erraaere t gnfg\aﬁ}oélut agd re cﬁq%{fé'é’rﬁ%goﬁ nthe
tmlsqumq rEnacbe, sabflér gragaiatdon reIRe t@g%glbﬁago to
bui Wt t Ve now
k&:)vvl nlggot hg@&rﬁe #ﬁ%n&?&?’enyoﬁgﬁk’ﬁ fig%fFﬁFlélgﬁshagrlse
T | ftugreatsy grapulimtidpwshe soirewdonc witeid othe

trvec i eshOPe @iy Aldred db Wi > time until the
maxi mum shorteni ng 402 has occﬁlre t hrough t he

shortening thread is plotted
The three-dimensional curve 504 in Fig. 20 provides an

overview of the ratios between initial shortening 501
(in percent per day) relative to the ratio by weight of
silicone to salt 502 for the granulation 503 (in
micrometers). A lot of silicone relative to the salt
and small granulations provide a rapid shortening in
time, whereas both large granulations and also a higher
salt content lead to a smaller shortening per day. By
suitable choice of the individual components, a person
skilled in the art can therefore define the behavior of
the thread to a large extent.

The following should be noted in particular. Joining
elements in the form of a thread can be produced in
diameters of as little as 50 micrometers (and less), if
it is surgical applications that are are concerned. For

thicker threads, a twisted or drilled structure can be
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agai nst the granulation 401 for different

silicone/salt 5 ratios. Fig. 18 had a silicone/salt

ratio of 1:1. This neans that the filling 165 has

been to crystals 166 in a rati-o by weight of 1:1. The

two curves 403 and 404 show the duration up to the

rfedimasn sh@ermralglyys  dxpmddsen of atshe gr anmhatﬁhﬁﬁlléﬁlént
t t al i §du ' [ ort

gtltaln—?ca}%?éo ofcmzleS %s(,iﬁﬁné:% e gf E %égha%)seatrk%éascr at i§ ofhe

0. CARING { [pdienantsy $ays fprﬁé\déeéal tthe comtdingedofn the

tJl'T&iJO\Ql['cﬁ.lalll t tﬁh}@bﬁi@ @fﬂﬁtcﬁtj éQ’@érH&?&%nﬁlﬁ% NQfhile on
e nment a resu
S R A N L L T

af a fwimtedn of fdrihbedpathﬂea&ss ptoviexanphe tB8uced
lqcadegligdribution of the salt crystals, the

aggl onerate formation and the structure of the

polymer. In the small granul ation range of below 50 to

Ceh al56hre&d OFEt Qbsmleﬁbﬂéﬂeﬁgyd é&é@éfncfé 2Ll 8 b Qent
the

ereas at ater_granul ation t duration unti
i ot ?f?(‘ﬁ‘g{eérﬂ ngt ?ﬁ@?ea%aést r%’bY%tFayls TAE less than 100
tmeﬁmstcmrtalmmummet‘@ﬂ in Fig. 20 provides an
overview of the ratios between initial shortening 501
25 (in percent per day) relative to the ratio by
Vgight edehsiafi ddmse ocxubtab9? boaliheegtamsd abf oasho8ic

(dd’tleh'!tﬁf Orﬁt@r SHormedy | OtrPf %'rlt'lggﬁgrr el @hégg tge}xpgrs,
S and s granul ations prOV|
"?fb‘rci}bnf'ﬂijoirﬁe tverFe‘CW?er%%@“%t Arpurde Sgllcélmﬁ%ﬂttl ofigres,
atbuld e bmngErSstan tf e it | 8k 0 &8} | €6 than
RGN dtay LeLt abl e choice of tlhe c
ﬁ%‘fwg ? con‘p?one % Ss’e; r88n S8 1 2dSMRlthdupher o
©ENteRs cpvreides| ne more befavibie afsmdthe teh:EtQﬁ@Ilﬁﬁ €han
harde £xXEeRt 1a3g9e 1 REis@lhQW 7g,eS hs?:t;lg qif 3 mn&%l té%laing

tlcular J0|n|ng el enments i n
égf:w RfiR™ES i nCorTarReRIENDftasthe tt¢@clasn500f their

detSHm.tcﬁﬁSm( andsl @ﬁbantﬂafgedutsl'ys St ghgalt he ﬁropertles
tﬂ ons t.hat areag]:[ C negﬁ]For t.hic

acﬁﬁo dea 24w sted It |Ur‘°1 F¥eldnNge cOT8t

formed, generally expressed as a nmultifilanment

Figures 21 and 22 each show a view of two measured

curves, in which the shortening 602 afforded by the

contracting thread is plotted in percent against time

601 for different silicone/NaCl (salt) ratios 603/604

and for different TPE/NaCl (salt) ratios 605/606.

It will be noted that, in a silicone thread with a mass
ratio of silicone to NaCl of 2:1 at an average particle
size of the salt crystals of less than 70 micrometers
and a constant thread tension of 1 newton, a state of
equilibrium of the curve 603 is obtained after about
one day at high shortening level. By contrast, a four-
times smaller shortening is seen at a mass ratio of
silicone to NaCl of 5:7 at an average particle size of
the salt crystals of less than 200 to 250 micrometers

and a substantially constant thread tension of 1 newton
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structure. The advantage of these is that, in the

joining elenents thus produced, the rubbing of the

i ndi vidual threads affords greater strength, while on

5 the other hand, for the sag® reason, the large

nunber of twisted or drilled threads provides a

reﬂuthd cativef Beas. w?ﬁc&,h@ag@%l@beéoa@&g&fg@%&ﬁfﬁédays
[ edi ent 0

SLREEEEe hha' 3 GFBEE BRLRe 180" REREHEREFS. 1o 1

m cronet er. Fron1each of these crystals smal |l centers
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t I Nvo ve vesl C r
t?i’ﬁ%d g&%rog‘altl%oi”éél behopteedbetBatl | én by APEadthoread
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gé%labé%g ﬁ%?l %uﬁ%}QtﬁﬁVSWQ%%l%ﬁf%ﬁﬁ?aF@éﬂ 160 to
c298t amlsrrm@we@rmf thecahardreni Iﬁgtr%QdOftéﬁﬁbon of 1

e o_t.h ch| of t
g@%ﬁ?gﬁctﬁgﬁe ﬁgpa van?gge%ug (ﬁ D ?%et%?BLerﬁlé§ate
oft tﬁ&uﬁ&%ﬂ%@’érlﬁe uS@UVéorGOtSheaStmtl icag cowenty to

S
oty Shiantefa sachiebna Moy e SRS

wh
co;¥$§ct?ﬁg ?%éed%eF%e%Fottﬁﬁi|Q?ﬁ9§@§§nt é@alﬁsghﬁlmgmes
&mwétmrdshbetenungudaunhﬁP%éln(éalb)maﬁéc¥a@9§/§94TpE

al t t 605/ 606. 30
T D et e Andts DTSy PV 1 BoE vpEhths salt

nelsgstaks i ehf 1§S|S| cohant G7Nalo o150 Imitr e Eaes agdd a

pedhi Th €l y Sicesehrcher $adda Ck ﬁgﬂéﬁ ofe I £59 t%%%_iﬂj the
Cronet rs nd a constant t read tension O

n%%‘é% C&r SR REBRT URPEE Chenc Urwen®03dags has

oitaj yretd zaéaeme@b@uét%eom &tyi b Aihgh shortening

| evel. By contrast, a four- tinmes snaller shortening

is seen at a mass ratio of silicone to Nad of 5:7 at
aht ab®rlges pavident spze pérsbneskﬁlle@ryﬁtahé attl esst,

t¢ﬁ@h2&§hﬁ 23] Qh&rgg?ig?ﬁ? éﬁgfgdsgggégn gklglfferent
tant thread tension_o .
a t content and granulation, a suitable shortening can

be set between 40 percent in one day and one percent in
five days, which corresponds to a difference in the
speed by a factor 200. These values can additionally be
modulated by suitable use of membranes (more or less
permeable; more or less flexible in extension). The
results presented here with threads having a core can

accordingly be transposed to the other illustrative
embodiments.

In addition to silicone, which can be used in different
qualities, this applies to an even greater extent for
threads with TPE filling, that is to say for
thermoplastic threads. These thermoplastic elastomers
can be very easily shaped, because they pass through
the plastic state during processing. They can be
produced in particular in hardnesses of 5 Shore A to 90

Shore D. Their flowability and their density and other
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in the curve 604, which is achieved after about 4

days. The core had a dianeter of 0.7 mllineter. The
tests with TPE threads were carried out in another 5
time horizon. It will be notgd that, in a TPE thread
with a mass ratio of TPE to NaC of 1:1 at an average
perbpelréisiszecanf bae asigstedy styal sompolreding haﬁ]}:]%& twide
2 LEL,0 S c ant . 1.hr. te 0

Rl et | & iAaerk 30 MUad BRRE. | PAREY Onay g000
15ubbesqdilkiebrrxeReft t¢e clpye coOBPAR: eetlvyl enevptgpylene
t weRpyknee /?ﬁf)b@y'l%n%m Ald1RfE Al nke¥er brSMldtural rubber
s?orﬁenln evel of one percent. By contrast, an

ef BALYPFRBY1SG eat er shortening can be seen at a nass
ratio of TPE C to NaC of 2:1 at an average particle

crometers a
ofinl pavkbaulart e hygrescepdc whiitdrtavken afucdr aer éNacCl,
t R&R chvweity Qﬁésaagéntgﬁé %et o %%ig}e%s%a%thts%i%f a state
ent “to a gkla[ I eda

equi libriym 20 It is thus evid person

i ATt RV HAR iHdie Radiy PREhewE Rlacdicie tan empat 2
ceteain tdh diHd efetitentyal bBNtRNa b AIand dhdsiotic
Sléil’t Q,I.% shor.teni n n_ be t hetween 40 perctent, |1n X
one 3a3} drid one percent™®h FHv y<SeGGh material  is
cechdepyeddsby o amndisfifser evlozt | A st heo 25aypasyd Ky ffusion of
f These e ; pti ARY, .
R in TORSPEALUR RN AL 1ARAE M rounding the
pdPHBaBIde; SHOMETST | €95 fYiddl e fiar exp@milen) . Weter or
r phiylstiS1PgaTent ashheie il {dH epdsa ha¥hRErd GRIE SRV ivo
accordi ng begran osed to the other illustrative

36 Yokl REAYs 1 SRIGPEFBRURGIET | FBEnS R BhHELOT 2
usddeiad)di f fréwrenigh qual i t sesjipéhinsabpel | esrt 0 sdl @veively
IR B MhefiBEant NN §2ASHM {1k ngr%hhl | 501 TOR 31 the
to say for 35 thernoplastic threads. ese

t REENEHICLSSS a8 aPPgAPTsatean be very easily shaped,
because they pass through the plastic state during

- [ ticular in
ﬁf Cesgé'g”g%-tdﬁg}%)(ég{}@bo%j{gr%%ucﬁd F!i%url):aers 12 to 22 are in

direct relation to the disclosure of Figures 1 to 11.

fn'I‘lzl% %fectol?l% 2{% eri]agl.I rCnt.r Zstr lar;c?ng)grrf?.&le%ztsa :s:]wa 7'01'{%?{%‘—1‘ 5(—}101rial '

The first material can thus be regarded as the stitch
thread or stitch threads and/or axial threads in the
mesh sleeve and the membrane or axial thread
reinforcements in the membrabne or membranes. The
second material, which slowly contracts over a longer
period of time, is the one or more chambers 165, 185 in
which the crystals contributing to the swelling are
incorporated. A shearing of the first material
surrounding the second material is afforded in
particular by provision of braided mesh sleeve. The
slow contraction of the second material over a second
period of time longer than the first period of time is
understood also as the combination of the effect with
the first material, as arises with the braided thread.
The important factor is simply that, for in each case

two corresponding local reference points in the
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Shore D. Their flowability and their density and ot her
- 33 properties can be adjusted by conpounding with a
wide variety of fillers and additives. TPE-V has good
rubber-1i ke properties, for gxanple ethyl ene/ propyl ene
terpol ymer/ propyl ene, crosslinked or natural rubber 5
/pbémpnopyhﬂaadﬂ&mam@@oaﬂoﬁaéﬁéiwvdﬂu§ p@ﬁ?bﬁséi &ime,
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bagd¥t aWebh@dle wiledC 1 titert O%Sft_eé’ﬂs, whiER! Go?'iletspgnds to a
patient's body _as a result of the osnotic

Tﬁ8n§ﬁEFFFﬁB 8# the seeshd. mﬁﬁ?é%?él is achieved by

osnosis, that is to say by diffusion of C water from

t a nt.ai_ni. uid surro ndln t he
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réfnfFBréérents in the menbrabne or nenbranes. The

second material, which slowy contracts over a | onger
ﬁrIOd o@ thﬁg)ls the one or. nore chanbers 165, 185

i AUSAGNEER (PR sASE 106hthqasht | hgCEramPHRT s @Bl IR mpasm
aren adeor porial@dupAthkeatigigieofdidmoddtsdn M4 epedk load

S oyn is afforded in
pgé?lgug%?ggkmgrésgg?gnggﬁf%ra ded nesh sl eeve. The

sl ow contraction of the second material over a second
35 period of tinme longer than the first period of tine
is understood al so as the conbi nati on of the effect

W th
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the first material, as arises wth the braided thread.
The inportant factor is sinply that, for in each case
two correspondi ng |l ocal reference points in the - 34

el ement, the distance shortegg over a period of tine,

in other words a tension builds up between these two

points. If these points are not firmy fixed, the

dh§g@ng% alrueel cth%@ %pr[ens, whi ch corresponds to a
5 material. It is also

possi bl e, however, for the nenbrane itself to be
webded toggtheraty sharl @Xiedldigt ances of 3 to 10
tines theglength of%thel# rﬁaFmgbgneter of a thread 10
attsutureSpdents, in order to produce individua

azeal 'y debicked qlaii@ms11yhi ch shorten in |ength upon
swelling. .To_this ext&pt, all uses &or t he di scl osed

pﬁgsthetiéo&gﬁgﬁiﬁonf & UGtdOcoERBY for j oi ni ng
elénent s #dwsitgned according to the teaching of Figures
19512 to 22, Kkuring the shorter-lasting |oad, a
cranping aor a spasm_can also build up the tissue
dit8l ocat i dAckgtpdsiefiogagd)and a slightly sl ower

baiol d- up. pert- o35a- jUistingf ei@fghence nunmbers: 10 part
o%za joinLn% eleqent .Saéﬁgﬁore 12 jacket (originally)
13% oi ni nd 2CERSt AEtiEdR h) 14 knot 15 arrow 10 16
j @6ket (dghoked)(d2Eorard,ofinadegradagiehgment 22
j agket (ogiginall jacket (defornmed, in

36 el %hje%gn!t

dggradati 3 orning element 15 31 nol ecul e
molecule
33 direction of release
34 arrow
40 joining element
11 core
42 jacket (originally)
43 mesh
44 angle (to begin with)
45 angle (later)
46 mesh
47 salt crystals
48 vesicles charged with active substance
49 active substances
50 joining element
51 base material
52 thread molecules (to begin with)
53 thread molecules (later)
61 resulting change in diameter
62 resulting change in length
63 resulting change in volume
64 thread angle range
65 resulting change in force
71 time
72 thread tension

73 change-over taut < loose



10

15

20

25

30

35

33 direction of release 34 arrow 40 joining el enent
11 core 20 42 jacket (originally) 43 mesh 44 angle
(to begin with) 45 angle (later) 46 nesh 25 47 salt
crystals C 48 vesicles chargggl with active substance
49 active substances 50 joining element 51 base

ned eri al Bﬁnﬁanthblﬁaﬂi ﬂl)iirgzﬁlw es I(t_o begihn with) 53
thread no | es.(later resulting change in
d?%neter ngQF%gﬁﬁPing change in length 63 resulting
ch@énge i nfablunme 35 64 thread angle range 65 _
resul tingeghange LB15QLE8on71 time 72 thread tension
73 change-over taut q _[oose - 36 - 74 conventiona
t9tead 75tPEPELaRFERTATBIf BP| Ly imyemeion el axation 5
8dst hreadt agheeding to the invention 85 tightening 86
fg%l 87 fgr ger tightening 160 thread 10 161 core 162
nesh enve %%

87 further tightening

160 thread

161 core

162 mesh envelope

163 envelope filaments

164 stitch threads

165 matrix

166 salt crystal

170 thread

171 coating

175 salt solution

176 salt crystals

177 tube membrane

180 thread

181 outer membrane

183 monofilament

185 space with osmotic liquid
186 salt crystals

187 vesicles with active substance
188 active substance solutions
190 thread

191 core membrane

195 space between cores and envelope
200 thread

201 multicore membrane

301 time

302 force lifted

303 curve

401 granulation

402 shortening

403 curve for high salt content in silicone

404 curve for low salt content in silicone



163 envel ope filaments 164 stitch threads 165 matrix
15 166 salt crystal 170 thread 171 coating 175 salt
solution 176 salt crystals 20 177 tube menbrane 180
thread 181 outer nenbrane _183 nonofil anment 185 space
with osnmotic liquid 25 186 salt crystals C 187

vesicl es whibhiaat shersuhshgnsel 188 pett¥atspest aage
sg%gtlonsréggotg %gl gor nenbr ane 30l 95 space
bet Wieen cof 65 -an eﬁvg 8 Ebbl?ﬂ?ﬁa ©26% hul ticore
nefBr ane ggemUﬂanEOBOZ1hom¢erbméteds)35 303 curve 401
g5phul ati eAr408:7RALEBALAIAPJecur ve for high salt
content in S|I|cone 404 curve ?or | ow salt content in
sPPicone time (3819R¥SYi al shortening 501 (in percent
peo2day) sﬁGEtéﬁth k¥ nwekghenef silicone to salt 503

04 thr e- di nensi onal

gﬁ?@gkﬁgggg %Q g? gg&ffeéﬁﬁgsﬁBF?a Png (in percent)
603- 606 curves for dlfferent t hr eads
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CC- 38 - Patent clains 1. A joining elenent (10, 20,
30, 40, 50, 160, 170, 5 180, 190, 200), especially a
suture material for surgical use, conposed of a first
material (12, 22, 31, 42,_162,_163, 164, 181, 183)
that is substantially rigid when inpinged by a
relatively short-lasting tensile |oad on opposite

sides, and 10 of a secqQn m%terial (11, 32, 41,
165/ 166, 175/176, 165%£g§$;e§&ﬁégﬁed to the first
material (12, 22, 31, 42, 162, 163, 164, 181, 183),

ich ps terd 1 1103250415016 1665417546476, 70
\4%5/ 18 )%%gﬁgpgt%%r‘%oﬁy(haﬁi ﬁ§'a3§éco‘{n%' p%?l og L5 o O
time th&P.i $90%ngeP0t hasspreinllyt apeFilbdref mategaaln for

The | okakgacahenmyd, (48hpaseal Afed M Hi fhderial (12,
characterized in that sald contraction is obtajined 20

by a s@€tlity of*dhe 1¥écond®fut et (A1) ahf3y that is
sheari sgbetahbeafllystrigdiderviedn (#@)isged obpdiangrelidigively

d Lal . (41).. 3. .The joini | ; 30
SPEONSGBLELLIbELAD) walesThe SO0 0 SLSIEELe 0t ans
cont r aefi om | sSestirad nevat«exr byl di {Lusi oR2ef ®he fivad/166,

mat er i fr Sf&g.[@c L a 32): . :
j Oi ni n%gf/g?}éht 1%5@({;1%25? clainmed 1 netg a%:rrhél,%)lrﬂ?g m-g]:eer:f.al
char acgé?i'zé’t?'i Pt hat2t hd63ecorfd mat&ti al 8L 52)83), which
conpri sesohfr era,lﬁ&ai’rh@l it ?|3|2¥ e_zm?n_dl@glﬂ%;d;ﬂ 1t’7tEQ/176,
t he | ongit,udi_na i,rection e joi.nin el enme .
(50), ggg/:“JL%GFhaqor%taﬁaGthson?ﬁg‘g{Wo 'r§ngog? arsﬁsanay period
def or mafi drimesf that tilw ebolsgeén then 3%ef i fststraperiad of
(51). Bimdhe joining elenment (10, 20) as claimed in
claim 1, characterized in that the first materi al
deforns plastically (12) or at least partially

2. The joining element (40) as claimed in claim 1,

characterized in that said contraction is obtained

by a swelling of the second material (41) and a

- shearing of the first material (42) surrounding
the second material (41).

3. The joining element (30) as claimed in claim 1,
characterized in that said contraction is obtained
by diffusion of the first material (31) from the
second material (32).

4. The joining element (50) as claimed in claim 1,
characterized in that the second material (52)
comprises threads that initially extend parallel
to the longitudinal direction of the joining
element (50), and in that said contraction is
obtained by deformation of said threads in the
first material (51).

5. The joining element (10, 20) as claimed in claim
1, characterized in that the first material

deforms plastically (12) or at least partially
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- 39 deconposes (22) over said second period of tine,
such that said contraction is obtained by shortening

of the first material (51). 5 6. The joining el ement
(10, 20, 50) as clained inn aim1, 4 or 5,
characterized in that the second material (11, 52) is
subst am&@h}jadség gi d.zwheﬁ,—eﬁ n’@éﬂ@e@ebbnaaipiaﬁﬁﬂiii b time,

| oad on po S|des 0|n|n

clannﬁféﬁ %@%§ t et pr&ﬁﬁﬁ %d ché? ?%ﬁ?iedby
in thaﬁtheenshgroérthasfln@ttmmsetsaloéﬁlbU|Id up
and/or abates over a first period of tine of |ess

than 1 mnute. 15 8. The joining el enent as clai ned

i oneThe tinigikcedrngnEl ai¥fs, eRar &¥ler REedcidinedht in

the figshimperi ad &f SI NEha SaSHOF{RLa t panchhe a‘v_a@ora;écond

eriod of | east, two qrders of nagnlt
D o AT bR nd b erbhl s o MR A o ket when

pr ecedimgingadnby shadaténslzedlomdt@mtop¢m51¢@|@id@s.

el ement slowy contracts or tensions when inpinged

bel ow a threshold tension, but is 25 substantially

r7gi d Then ebpéegedclementsh@s - clasnpfg iensdhe |adthe

above ﬁPScEBEﬁ§h0|éhéfﬁE“ ONchatQctérPLO8t NQH C that the
naterlal %E i of a textlle structure such as a
v

t hr ead® HBE ASthBTen tensd 16r ailPackni PeEt f aBPj ¢ and/or
enbr oi dpaedsf abikirc,a NRistOrpetiwl |dkegim@def upeet &han 1
nultlpI|C|E¥ of joining elenents as clainmed in one of
clains™ ough 9. 11. A prosthetic materi al

conprising thread material 35 wi thout needl e,

pgef abfhéat?g1ﬁ§n§hr@€mér@@f"a S%qa&ﬁ@don H” &5 ¥ € the

suture anchors or~sim

prosthEFFGeﬁ&PQHQ%a%ﬂﬁnNQQﬁﬁﬁFQQﬁ%%ﬁﬁrﬁﬂth@F the first

period of time is shorter than the second period

of time by at least two orders of magnitude.

9. The joining element as claimed in one of the
preceding claims, characterized in that the
joining element slowly contracts or tensions when
impinged below a threshold tension, but is
substantially rigid when subjected to a short-
lasting tensile load above the threshold tension.

10. A prosthetic material composed of a textile
structure such as a thread, nonwoven, woven,
braid, knitted fabric, embroidered fabric, mesh or
the 1like, made up of a multiplicity of joining

elements as claimed in one of claims 1 through 9.

11. A prosthetic material comprising thread material
without needle, prefabricated as thread loop,
secured on one or more suture anchors or similar
implants.
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with a needle, prefabricated as needle with thread

| oop, secured on one or nore suture anchors or
simlar inplants. 5 13. A nethod for treating tissue
and prosthetic material, wijh the nethod step of
suturing tissue and/or prosthetic material with a

j ekni ng qdu&mﬁh et?é?f aladiered 1l rb&[xiﬁlﬁlr;‘g}t at?@e&dt RKQUah a1
9. 10 14, . The use_.o nin enen

shor t eH&t o Fe P @%eéag’fntcla%@% £5r ”ﬁe)gvﬁ?g Wit dryread
or C [Lpgarxenssescmnecﬂnom de 1or Therdseswfurdeheahohbireg or
eleneng quhgh ﬁgg %gs over the course of tine, in

conbi nat i on W f suture anchors, secured fixedly or
sliding, as |oop or as connection between anchor

regent hon mddEs f@ﬁra€955€§ﬂgortgggﬁ30tEﬂakmﬂf@ﬁ%hetlc
sever al 20 anchors. . The use of éjOInIn

el emenPatgfit 'SH%M?EngheoW%?h?%esEﬁﬁr§ SUEYHET grissue

nannalandddﬂﬁﬁkﬂsthﬁui&ﬂmatéfiéﬂ wibe asgdﬂhﬂﬂyiﬁlement
j oi nin eI t [ S the couyrse o

tinme, gorcggﬁgfgaﬁQUSgein ﬁﬁe8t¥ %hﬁPPﬁﬁ 8 ‘'t endon
reconstruction, in particular Achllles 30 tendon

rqQQNsSirhdCt 88 Q¥f I @hatl 05 5 ehffg ‘é%ttr uc&l ?Bn. dshortens
shoul der stabilization operatlons on enoi

t endon VeZnstRe s conyse gf (Fd-r‘ﬂ?ectfﬁﬁ tféﬁ%lld}ﬂs tendons or

f asci agdidaimgatentts ®oneqQt her soft-tissue parts, -
joint stabilization operations, for exanple on the
joint capsule, - 41
15. The use of the joining element, which shortens

over the course of time, in combination with
suture anchors, secured fixedly or sliding, as
loop or as connection between anchor retention

plates (parachutes) or connection between several
anchors.

16. The use of the joining element, which shortens

over the course of time, on mammals and other
animals.

17. The use of the joining element, which shortens
over the course of time, for surgical use in
connection with:

- tendon reconstruction, in particular Achilles
tendon reconstruction or rotator cuff
reconstruction,

- shoulder stabilization operations on the
glenoid,

- tendon transfers,

- for connecting tendons, fascias, ligaments or
other soft-tissue parts,

- Joint stabilization operations, for example on

the joint capsule,
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- joint stabilization operations, in particular
acrom ocl avi cul ar or sternocl avi cul ar joi nt
stabilization, collateral |iganent reconstructions,
for 5 exanple on the knee, g bow or ankle, cruciate
| i gament reconstruction, closure of fascial gaps, -

her ni a. opps ght ONSsabi MOAHY il 08HE@atRoABREN ¥WWURrticular
treatment, for, 1? exanpl e after faSC|otﬁn¥. -_skin, ,
sutures, SCTRBHASIRUEEROAT of FendBhRIPPoHREIGRIAT  joint

soft-ti sssieab{l paatsonn i nplants of all types,

resorbabl g,01, pppesorahl g, f Of LXAUPLE-ODsons,  for

pr ost heses or suture ors, Igatures, -
fixati on/exspehsei on bheuknees erbbwaddernklesut uring

of intestipgeist@MReHambhaddetonsVLeseisn, trachea,
bronchi or_esophagus d 20 - suturing of fascias.

anc
18. The ug%O%Fr?h@fjgFﬁFhﬁleE%H%nt, whi ch shortens
over the neunse 6pethfkonas tissue. 25 19. The use of

the tissue as.clained in ¢claim118, in i.ch the
tissue_isﬁﬁgég agigsﬁgﬁchl?oro%ﬁﬁlégﬂF% O Gy for

f or exanpetwamhéehafrer £8scibeomge of the tissue as

clai med igxe¢hakiti8eaf 30 fascial gaps. 21. The use

of the tissue as clainmed in claim118 as bridgin .
graft forTEeRBEREUEF1PRsELa teBHeREs. beges) orTiRefilsd igisue

the tissuga@gsClai NBfpidn€s abm 1 1f ofyp&d 0Sue8oRbabkEn or
defects, for exa IE i n ﬁonblnatlo wth artificia
or cul tivAPBESERTRABES ot heF sKFURIDs A mMiiQshases . or
42 23. Thetuse shchbesti ssue as clained in claim 18
as a cuff;grpypdgvessels, for exanple in an aneurysm

- fixation/suspension of uterus or bladder,

- suturing of intestine, stomach, bladder,

vessels, trachea, bronchi or esophagus, and

- suturing of fascias.

18. The use of the joining element, which shortens

over the course of time, as tissue.

19. The use of the tissue as claimed in claim 18, in
which the tissue is used as a pouch for enclosure

of organs, for example the heart.

20. The use of the tissue as claimed in claim 18 of

fascial gaps.

21. The use of the tissue as claimed in claim 18 as

bridging graft for tendons or fascia defects.

22. The use of the tissue as claimed in claim 18 for
closure of skin defects, for example in
combination with artificial or cultivated skin or

other skin-closure materials.
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around bile ducts or the gallbladder, around parts of
the intestine, for exanple the stomach. 5 24. The use
of the tissue as clained in claim18 for externa
application, for exanple as gspport stockings, burns
coverings for scar correction or the like. 10 25. The

j 28 0i nghel agentof( 4the 160ssde/ Oas 1802188, iR0L)aiAS 18 as a
claimed i.n claiml or 2, characterized in that the

first ﬁﬂ%gﬂﬁﬁoq cBRBOSLE oF°§u5§F§W&%ﬂ+? a8y ysm.
ori ent edotthde&dd e ok sarmd! ahet kaldeQeidely ratRimidlparts
i S conpes 0 epclo rfage nents
(161)n89 SHFnEP%EF%%he sgggn %% 2? aﬁg Stomggges a
swelling material, in particular a hygroscoplc

mpgeri @he @%éi$WdEHQhQQb§u€a@@WéialﬂMérhﬁ-clalm 18 for
hygrosco i ¢ _inclusi n 20 26. The joining elenent as

cl ai meBXFRTBRAI maP LIt eriYed FHOPRLE t RS scRBIRPrE

mat er i aborkingsr,r dunded dyveriveys pesreabhe @oFYeatdon or

25 27. t LheqkQining el ement as clained in claim25 or
%aracterlzed in that the second nateri al

conprlses a brai ded shearable nultifilanent thread

shsuCt gpg t r&atnl r&%@nm@ncw@esltybe &%"'1@% 4290)

mat eri al . 0|n|nﬁ el ement as ¢l ai méd
of cl affis §1WﬁﬂwﬁﬁﬂF%ﬁim aPéc?erFfééaPﬁeFﬁﬁﬁdtm@ that

first thetefliastcomydses algulddnrgids@d yoef lsa%lrsa:antlauy
t hr ead g L, are ec ch syrrou de y a swg} a
conponéntlta Yof Ot He? sé%o 5% &I4)WHE? the second
senipemﬁﬁamuel renbeemeosed hef aunammyden@aohumgwsurface
thr eadcohBdnghiual {36101 NPfal! bl JniOficerial
threadgO gr surroun ) éﬂq Pﬁe core t rgb s%m;@%-erla
43 comprises a swelllng material, in particular a
hygroscopic material, or a hydrophobic material

with a hygroscopic inclusion.

26. The joining element as claimed in claim 25,
characterized in that the second material 1is

surrounded by a semipermeable membrane.

27. The joining element as claimed in claim 25 or 26,
characterized in that the second material
comprises a braided shearable multifilament thread

structure that surrounds and encloses the swelling

material.

28. The joining element as claimed in one of claims 25
through 27, characterized in that the first
material comprises a multiplicity of core threads
that are each surrounded by a swellable component
of the second material, where a semipermeable
membrane either surrounds each core thread
individually, or surrounds all of the core

threads, or surrounds all of the core threads with
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a braided shearable nmultifilanent thread structure
optionally enclosing these threads. 29. The joining

el enent as claimed in one of clains 25 5 through 28,
characterized in that the sgaond naterial contains

one or nore active substances that can be rel eased by
oSnDSis bfﬁiﬂé@esheayhbbenﬁﬁttlﬁtlamemhathrhadsstmndture
mat eri al ins e.0 bst ances in
active Pﬁ)l it }énc%gfv%ssl cctI %t%raeﬁac%sg driven out of
the core by the pressure that acts on them and that

I T eapgs ﬂﬁin%héléx\t@hk'ag eialheaseqobte Bat @[Lhitns 25
C 15 30. 0|n|ngge enment ,as c] ai ned

of cl%?ﬁ%uﬂhth?%ughcbaB?c riRPQught 20th_t teﬁQFonsecond
t hr eadnat@rifI odiegitag s t 6nai er nmeheoract ivext lslubstances

nenbr e for ack i ng _Qr, _sec of goods
nethodn?%F stﬁﬁbla ?ngr &5%%? Og@?ﬁ%ﬁlatlﬁéF he

blologenﬂironmestornatlonnandﬂuﬂegemmeatsen0pd006@$@§lal
oL oo bahtante PAL! Sor [ FLRLT Wk OeONRANINIRLS Ofnolactive

of t - tlssue parts atrve to bone usi ng j ol ning
eI errents‘ébﬁhéﬂ’l@? Z@Stl.cé-@@e thatc| gamrebe; ﬁrc}l’fénofo‘%‘heOf the

precedidge Clid) r@ne bye@rsa@te' haACtd ¥es aBd |t|he§tDn8nd that
cases dynam C r SS connecﬁé‘ons bee€/vee€ sai d d
soft-tt gﬁﬁasﬁﬁrt e pr BFiatB9borR Pfg Saoem

j Oi ni ngatekeéaknt s and/or tissues.

30. Use of the joining element as claimed in one of
claims 1 through 9 or 25 through 29 as tension
thread, for producing a tension mesh or a textile

membrane for packaging or securing of goods.

31. A method for stimulating healing and/or
stimulating biological transformation and
regeneration processes of soft-tissue parts
relative to one another or of soft-tissue parts
relative to bone, by using joining elements and/or
tissue as claimed in one of the preceding claims,
by creating active and in some cases dynamic
compressive connections between said soft-tissue
parts and if appropriate bone, using said joining
elements and/or tissues.



