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DESCRI PTI ON ELASTI N MOLDED ARTI CLE AND PRODUCTI ON
METHOD THEREOF 5 Technical Field The present invention
relates to an elastin nolded article reinforced by
use of a fiber structure conprising aliphatic

pol yester fibers having an avérage fiber dianeter of

0.05 to 50 Rm as a supporting base 10 material.

Background Art In recent E§PTIOMN cure for severely
damaged or lost living tissues and internal organs, a

15 regenerative nedical technique for restoring the
SeVBEETN MOBRDED ARTIELE| ANINPROBYCEI G METHODNAHEREQF
organs to their original conditions by taking

-advantage of differentiation and proliferation

cepahnliidd esrekiael I s has. been vigorously studied.
Neurotizatron 1s 20 an exanple of the technique, and

it has HeePERe@Rr&dinYRAT 00 qivcl #vhae b9 an eilfasi h molded
"RELELAle | P 2RBIRL Coy A IR Vo 13TROG0 POL LGN O -2
pat I ent whose nervous i §Sie fas“been sevars 0

be onige itshion @ @l pinds iof pb hge sseve kb epsthaniag as dwerage
qgide‘the nervous tissue. As 25 the tube, a tube which

i st Rede GraRe FPE0RE gt Yar ECna, MMpasy | FRPRETdNg base

nedyekyeal j ¢ acid, polycaprol actone, a copolyner

thereof or a mxture thereof and is internally coated

Wi th collagen or lamnin is used. Further, for '

! §¥bﬂhhiakk n, an artificial 30 material tube

dﬁ%ﬁﬁ—rS"nade~oz'polyurethane, _

pol yt etImafteiorodt lpdane, pel yestwere folrylsactereadyi dlamaged
caprol acto

L yglycol ] i d,_pol , |
1 €3F orl BV ARS (e THEPea hritinF £ T br REPAF oot ed

- Wié fegehait iveahunidal Coklageiyee |8 NhdsksrUSEs- the
- JP-A 8-33661 (the term"JP-A" as used herein neans an

"SERERIFe A PUBPPShEF Jepafiedd et ent 1ssHeTatnéninternal
Q%&&hgeﬁoaﬁhéﬂr' S48 1 Q:Q)qld’fﬁﬁglnspﬁ‘i‘?pecgﬁq.n@’advantage

of differentiation and proliferation capabilities of
‘cells has been vigorously studied. Neurotization is
an'éxample of the technique, and_it.has been studied
that a tube made of artificial material is applied to
a nerve damaged portion of a patient whose nervoﬁs1

tissue has been severed to bridge the open ends of the

severed portion so as to guide the nervous tissue. As

‘the tube, a tube which is made of silicon, polyurethane,
polylactic acid, polyglycolic acid{.polycaprdlactone,
a copolymer thereof or a mixture thereof and ié

internally coated_@ith collagen or laminin'is used.

‘ Fdrther,ifor revascularization, an artificial

rmaterial tube'which is made of polyurethane, _
polytetrafluoroefhyleﬁe,lpolyester, polylactic acid,
bdlyglycolic acid, polycaprolactohe, a copolymer

thereof or a mixture thereof and is'internaliy coated

with gelatin, albumin, collagen or laminin is used. -
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coacervating water-soluble elastin on the surface of
5 the lumen of an artificial blood vessel materi al

- made of synthetic resin. and fixing it by a
crosslinking agent either directly or after gelatin

or collagen is applied to th& surface of the I unen
and fixed by a crosslinking agent . 10 Further, JP-A
'|JPbA odsvesgé|herein means
p | S LI n
Eufnﬁﬁgﬁ%/fn ggﬁm@&gg%g%agpnéﬁégg | §a £ 8H3hbB 1 #lionm)
sdeSmﬁamﬂstheIanmnfmbxaiewlohdnuesbémo@n&paféd by
nt hetic resin, heating it _and

PRSI T SELP e YRF 1E oS oE LRI ? (RPN PR GHE Eace of
atHe ftid dheafl astiiF yi 31CHADYd Nk 89208 terial made
However, the above silicon, polyurethane,
POEVE BB L BRIt S hi/n ermed £k bopybt thy ahevesaﬂpm)bllem agent
§ t f | .
of L9 WML 8D i e Ole b0y e W SR s ppr s
htionthg suederss aiﬂctmrlmsenrahldonﬁdx\eesw a. cEldardshE:r.nkJ.ng
| ymer or mixture of a polylactic acid,
p%P?&cholic acid or pol ycaprol actone has a

bi ol ogimwattaRIOr PFPOR JULPeEEY RidsHASHR PrHD! §mtllrflcla1

-conpr essi ve strength and 25 al so has a probl em of

pPé@ﬁqKY¢%§@ﬁemﬁ%ﬂaﬁ@ﬂvé§cﬁoaﬁﬁﬁKﬁWbsgeM§ter soluble

or art |C|aFu€Iood vess ?@%¥l§5r+88ub% eggaﬁjﬁﬁi%gfb“mln

bouythe slixfd04 ¢5 the Lifife Paf Ialm alretwmifcibme ta:b@dﬂ vessel
ial s has reported

mat t t . ;
TR L b e ArUBIHE Sipihare BRsdaonahe s tdnd i Hoand

ebpstiohahl ¢t 6s81a0/K 0§ i by 6l 88bed1iAPSAEPAHERL, and
property and. conpressive strength and can - acquire a

fEhEEPch d¥e te hastdine s iy car%eslllgﬂmm aggattor Wmever,

PR PR TR R TR R Pral®lo Sutire et the

tpodydfe topef Atoowsting 2ente kend poﬂmﬂﬂtﬁmlhaVBam problem
of long—term.stability due to lack of biclogical
Iabsorption property and a problem of pressing or harming
regenerated nerves or blood vessels. Further, a
copolymerorndxtﬁreofaapolylacticacid,polyglycolic
acid or polycaprolactone.has a biological absorptibn

propexrty but has a problem in compressive strength and

- also has a problem of pressing regenerated nerves or

blood vessels. 1Incidentally., a Young's modulus

~reguired for a tube or artificial blood vessel to be

~implanted inside a body is 1 x 10° to 2 x 10° Pa.

In view of the above materials, Miyamoto et al.
has reported in International Publication No. 02/096978
crosslinked elastin which is excellent in biological

ebsorption property and compressive'strength ahd can

-acguire a function of time—feleasing a cell growth

fadtor_when-hybridized with the cell growth factor;
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strength and has a problemthat its use inside a body
is limted. Tear strength required for suture at the
time of operation is 0.3 MPa or higher. Disclosure of
the Invention A primary object of the present.
invention is to 10 provide ad elastin nolded article

used as a raw material for a tube or artificial blood

VES¥EIVaT): e STt bdnked & Lssthi R Heg disfhoult to suture
bi, @! PgLLC b ' eLty. ng
o83 P PAERE U 2 BECE LA e 0 SR FHEIRLR o

bt bvengigsednohesdar @ e lem ahatheitsneselinafide a body
og t|on o the |ike. Another object of the present _
Ventiton to provide a nethod f or producing the

abovelmééﬁdsﬂﬁéﬂﬂﬁh ﬂégh@%éﬁffﬁﬁtsh@ﬁﬁg'éﬁ‘tﬂ%hﬁime of
obj ects and advantages of the present 20 invention

- VPPPIRdCR ABpdr-ehtMPaomn Helgbekowi ng descri pti on.

According to the present invention, firstly, the

" above obj ects and advant ages of the present invention
- dbesgdlvssved b¥ dthel Batviemtidded article which 25

conprises a fiber structure c risin aI| hati c.
polyea:rp??ﬂéfyléhﬂﬁa H%mﬁﬁggBrP| t fiaKkepdiqr is to

Op B6vi@OEAnRENL A% tai 5 MR & & N DRSS MBERIE 8k #T%hw material
crosslinked elastin. According to the present

|$19€nf1| srPes oA yifird aBolapdvy estsjebt toahd implanted

3 rret ht?cgtf? ’&ia{:t}? Qrgsc?:ﬂglbgl ot J:.(nylos égl%%h? Voe€?€¥y and

or pro uci ng an
dhas ateeri sed:elrrgthaandr D3 eklinidel efyashiieh & floswechdytube

ti, struct ising  aliphatic
PRt r e BSoarteaied EagBtninth draler bhe tine
O H50pe r&lx i dh Wolrh i e 1 %@l ubl e el asti n and at | east '

one crosslinking agent and by causing a crosslinki ng
reacti dtother object of the present invention is to

_ provide a method for produclng the above molded article

of the present invention.
 ‘Other objects and advantages of the present
invention will become apparent from the following
.description; | _
According to the present invention, f£irstly, the

above objects and advantages of the present invention

‘are achieved by an elastin molded article which

comprises a fiber structure comprising”aliphatic

polyesfer fibers having an average fiber diameter of

"0.05 to 50 um as a supportlng base material and

crosslinked elastin.

According to the present invention, secondly, the -

~ above objects'and advantages of the present invention

are achleved by a method for produclng an elastin molded
artlcle characterlzed in that crosslinked elastin is
formed by impregnating a fiber structure comprising

'aliphatic polyester fibers.having an average fiber
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As descri bed above, according to the present 5

“invention, there is provided an el astin nol ded artlcle

havi ng erX|b|IIty, a bi ol ogi cal absorption property
and tear strength which is practically saturable by

using a fiber structure conpridsing aliphatic polyester
fibers having an average fiber dianeter of 0.05 to 50

10immest e sOPpOr.ling-haSe pet evith. wBiticaf- De3abilp i@hastin
0 h S hepat i I agr showi ng,
a%ngp%mﬁa Egugg1 |%ll%ﬁ§é'ﬁ'e§fr%§pl |I%g %%?mé?g vﬁﬁ‘&%lng a
dtsohmlﬁﬁkﬂn915eﬁnﬂﬂbﬂg solution into an

electrosta ic field in Exanples. Fig. 2 is a

schemat?% Fé&%ﬁﬁ%ﬂoﬁqﬁf%noFHSPr%&$ﬁr§Pw$Q%eEr@ﬁent

1 PRvRIACt § QS PENELRY1 BBL R i de a Eé(ﬁr@i§§t1%om%qsdea/b§jftlcle

for Carrying out the |nvention Hereinaffer,
pﬁ@gaﬂglﬁW%ﬁ@b@dAMYl bebmaingbedllnh&nmptldﬁuﬂmpperty

B R N e

ent

tlhelﬁ(goaefmbehrhgtﬁmﬁﬁﬁlﬂi‘el AYAPi¥ingtaliphaead @551 ¥@ster
gﬁi t hat ot her enbodi nents can _belong to the scope of

PErS&AAVIRG R B SRR lRe 1 HElanadedh ahd - 05 to 50
pgse of t e exanmpl e of a
ﬁ#%e?§sffd%%€§893§é |Rhgﬁﬁq%#€§gﬁ?& 30 invention is a
structure having formretainability which conprises
aélrﬂg%r%aéégg %fiqlneor t'ﬂ%rebf' bcja_r S.. The fiber may
: S C F6 ber or a hollow

fi ber Ifng marmheschbhrmﬁmtdi/@geamnghesnmj dxh%ﬁ;ﬂiﬂhtus
of the structure include a nonwoven fabric,

sh
deed ShoE g ﬁCE&'r?d"f?%’énfll%r‘%eE]@@fieg’é'tJe%lhb9150harges a

| 23 ARk £618€SWRI BhiteNad 182 Lrall® field in
structure is preferably a three-dinensional structure
Examples.

Fig. 2 is a schematic diagram showing another
apparatus used in the electrospinning method in

Examples..

Best Mode for Carrying out the Invention

Hereinafter, the present invention will be
described in detail. These examples and the like and
descriptionsmerelyexemplif?thepresentinVentiqnand

do not 1limit the scope of the'present invention. It

"ls needless to say that dther embodiments can belong

to the scope of the present invention as long as they
match the purpose of the present invention.

Anexampleofeafiberstructﬁreused:nlthepresent

invention is a structure having form retainability

which comprises an aggregation of one or more fibers.
The fiber may be a surface smooth fiber, a porcous fiber

or a hollow £fiber, for example. Illustrative éxampleé

. 0f the form of the.structure include a:nonwoveh fabric,
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such as a tube. 5 A polynmer conpound constituting the
fiber structure is an aliphatic polyester.
Illustrative exanples of the aliphatic polyester
include a polylactic acid, a polyglycolic acid, a
| actic acid-glycolic aC|d copol yner, a
pol ycaprol act one, a 10 pol ybutyl ene succi nate, a
p@ll‘y‘v@ﬁﬁylﬁ@r@e asmlpﬁawblcéhd:or@@:pwpﬁr@@hm@ggre@fated by
ti‘&gﬁna I!Polaéé' déé&mﬁ 'a‘hoxPo' )ég'xyc%:érﬁpif%' d, hActic
Ic acid co o ymer polycap 0 actone are

mefacrteri:e aingl p:hefpcn'la)ﬂlagc_ta Qh%eddMglonal structure
pol'ycaprol actopne are particularly preferred. 15 The
f?%éﬁ §¥%d%tEPE € the present invention is formed by
fibers ma;;/wgm@&— Y&hBBArld b@én@‘ti”ﬁﬁi@:[nﬁf thQ: 0§158r50

he  average tiber dianeter - Smal | er than
0s bsuguns otlegradabl 1 phy tiie h@«ghye&tex hat tine

3114 L0 IS L RO 3 SRS Ao ppester

droktude & dhygercdiae il hu:rrpotLlyngfycbemcsaewd oW lactic
strefch bllltigmhen fornmed into a tube or the like

LA G YSDH LS s bf CRPRITRI T y empaﬂewapaoas%%opg a
%lybﬁtl?ﬁl.éﬂ‘g' QhE%q.rﬁaﬁé‘dVQrﬁé‘ﬂ?%lﬁiﬁ’leﬂ_gesﬁ\é% and
ber 25.7 dianmeter is nore preferabl um

WOWﬂ@rq)r‘eh@m® 0. thtbh:@@q;m tpar@oalﬂ*hnbjzlc acid,

BELFEAT D0 od ol QU THB 4y 00T 6 B mer

daaid rpcdlwa@xmxaunbareeam prweSpfaﬂf,u eénaxahel psleflaéctic
pr.oduci the fiber structure in_the

d
rﬁ%%@ ?n8n98ﬂnycﬁPFg&PSd:é’%% aBe REFESGHIRRGYBERFRTTed.

a SpU”@HE“@ﬂbEE*@%%uétuE@‘iﬂﬂfﬂﬁnﬂr@géﬂg #AYeRtion is
flash spinning nethod. O these, the el ectrospinning '

e reed $pricieered haryeng aal @cﬁ@@g%ﬁu’cgemdhme:mr of

AP s BEER G "oy St "BoRer Wiameter is

smaller than 0.05 um, biocdegradability is high, so that
time required for degradation is too short .
disadvantageously. Meanwhile, when the average fiber
diameter is larger than 50 pm, the fibers show low

stretchability when formed into a tube or the like, and

~the expression of elasticity unique to elastin is apt

to be inhibited disadvantageously; The average fiber

‘diameter is more preferably 0.2 to 25 um, much more

preferably 0.2 to 20 um, particularly preferably 0.3

‘to 10 um. The fiber diameter is a circle equiValent

diameter of a fiber cross section defined by a

~circumference.

Specific examples of a method for producing the

- fiber structure in the present invention include an

electrospinning method, a spunbonding method, a

' melt -blowing method and a flash splnnlng methed. OFf

_'these,_the electrosplnnlng method is preferred. The
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The el ectrospinning nethod is conducted in the

foll ow ng manner, for exanple. The fiber structure can
5 -be obtained by discharging a sol ution having an

al i phatic polyester dissolved in a volatile sol vent
into an electrostatic field férnmed between el ectrodes
froma nozzle, drawi ng the discharged solution thinly

 t Shard ndRp thadmrmues h ath¢agobPebnD AgmeTet ¢ dritedct®rdance

‘;d}r]?;ﬂg@?g%grth@ 1%%5%0 geterhals refer ?.9@2725‘,504.

I'ber struc ure from |ch thes6MVent” ‘o

sol uti armdaslaelaeadyphaainenmeedody Ui stiolbdaid®edbih the

g%s a fiber structure which still contai.ns the
P YARW LTS MATRSE) 1t P BrEXTRBLEI-c (T dd B HERERBTE can

Pb &S BBl alh e 8NBYNd LOHBY UG § 05 MBS 10f A9Y HehAlng
inorganic material or organic material as |ong as the

- r@%mphartguelp@tlnr@m%ersﬁawseﬂeceﬁu dal aondilettiidie ysolvent

F e S e.electr de havi n
#ﬁ&g Ep 5%f§%t%%%lléﬁ%%§l%0559 ?egrsgﬁctrodes
netemi al nslzcmmg dDaelient rﬂmldmaﬂa&tgddtsfomatmn thinly

€su|at|n material. _The electrostatic field in the
p

Q¥and nBL&F e desr e het Qbde oL bagr the formed
pi’i:'f)i‘b'utsym%ft@ff—‘&ﬁ%o‘je%h@'iq_blaoﬁbgﬁa‘f%lﬂia&gfs wfee to not

applied to any of the electrodes. This iIncludes,
exahpl @ filreseshmaratareotfaiomnofwh hebe tike emwmctes:;f the

iy Paga A s LA LS L0 I SRS v

: aamlsara e deds erecttnse wianch as €A% e sbara fmsithdlsolvent

FIglectrodes are used. The concentrati on of
p

B SYPorhisher The nelesTadehatsedotyether present

%ﬁéh@&d&ﬁﬁ@j BeCt 86 REMh Pohet 810 A8 ARV i d Mdterial
30 wt % When the concentration of the alipRatic

poF g apicsmpdwariahas lang@s i & orecenl £arigon les o de s

dﬁﬂi\%dvan‘%égg&@s& ﬁé‘y%%%% dl'l"slptg“%lrt k% 818ctrodes

ooy eber @tliont re degheaviban 30t A b fillnf blfea metal,
inorganic material or organic material show1ng
electrical conductivity on an iﬂsulating material.
The electrostatic field in the present invention ié

formed'between a pair or.plﬁrality of electrodes, and

a high voltage may be applied to any of the electrodes.

- This includes ,'for examp_le, a case where a total of three

electrodes, i.e., two high-voltage electrodes having
different voltage'values, e.g., electrodes_of 15 kV and
10 kv, and an earthed electrode, and a case where fouf
or more electrodes are used. | |

The concentration of aliphatic polyester in the

aliphatic polyester solution used in electrospinning

s preferably 1 to 30 wt#%. When the concentration of

the aliphatic polyester is lower . than 1 wt%, the
concentration is So low that the fiber structure is

difficult to form disadvantageously. Meanwhile, when
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di ameter of the fiber structure to be obtai ned becones
I arge di sadvant ageously. The concentration of the

al i phatic polyester is nore preferably 2 to 20 w% 5

The vol atile solvent form ng the aliphatic polyester

solution used in electrospinniZng in the present

invention is a substance whi ch dissolves an ali-phatic

pbh§esrrcenl T@itafar abby tHagh@rbghiamgs oty , athe fiber

9L de L AR R KA PP Bl e 0lal 8 RE BBt dihed becomes

ecrtic exanp es 0] € vol
sbay get dmeddenﬂmgeyheae; Chl'ﬂtedeom:fdmtﬁﬁtnh.mn of the

e R e PRI e et St IR o P OB e Y 395 PHE 20 wes.

1,1, 1, 3yBe 3vbaxaii VT Qo3QRL PPaRIrm livg Weh&S :aliphatic

1, 4-di oxane, carbon tetrachl ori-de, cycl ohexane,

cQ@F—E’ﬁ@@%EW@néOlNN@WWEEI@}ﬂ fmrremed:etrtaﬁnlnnmg in the
It i thes nethyl e chlor .

FFoRery i dna T aqifnge A p FPEacE NARE ghagoryes an

orororm an ace one are par

- vakiyptfa tsiod W 1 ey tefr el 3l haria®d poiestebo20ing point

These solvents may be used alone . or in conbination of .
thb BPTRfE. Pﬁeﬁwesopﬁerﬂ%méﬁ@e%yhee <Y Cj gnd 1is
CofRhRd iPp whtle the above solvents as long as the
obj ect. of the present invention is not inpaired. To
di schar¥je ¢ h& isokeamml ¢ at@f drhelmlatstl@t solwnt include
f C b of t he
EEy 1 UHe TERLRARY oEn R er Rlpee H s Falle ot hanol.
]etﬁanamlnpnnp&nﬁlanlabuﬁﬁﬁaﬁonm)Mﬁiﬂénbn a -
bﬁ' solvent is fed to a nozzle 1 to allocate the

AR T UK aByprbpt i e pos? T PEFIHLUAroisopropanol,

EW@@EEOSQaWJHIbQEQe 3%d¥Ebﬁh§e§95@HIHEiaedréW%lohexane,

thinly from the nozzl'e by an electric field to"forma
fepetohgsrpphreat & Mudpmethy tharpamnisde , t éndr m t he

4BBEor PR be g, | eIl gl

cont al ner cyfli ape rese I|n
znhyormﬁbtmdgndammenmmatarmeammt&c@larmw preferred in
iq{ecti -ne dL -1 ke sglu i on flscharge

view o 111ty o aliphatic polyester.

These solvents may be used alone or in combination

of two or more. Further, other solvents may be used

in comblnatlon with the above solvents as long as the
_object of the present invention is not impaired.

. To discharge the'solutlon into an electrostatic
field, any method can be used. An example of the met_hod
will be described hereinafter by use of Fig. 1. A
solution 2 of an allphatlc polyester in a volatile

solvent is fed to a nozzle 1l to allocate the solutlon

"at an appropriate position in an electrostatic field,

'.ahd the solution is drawn thinly from the nozzle by an

electric field to form a fiber. Appropriate equipment

- can be used to form the fiber. For example, to the front

end of a solution container 3 which has a cylindrical

shape resembling a syringe body, appropriate means,
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'nozzle 1 to which a voltage has been applied by a

hi gh-vol t age generator 6, is attached, and the
solution is lead to the tip thereof. The tip of the
di scharge .nozzle 1 is placed at a proper distance
froman earthed fibrous matemi al collecting el ectrode

- 5, and when the solution 2 is discharged fromthe tip

o - Qhe(ﬁachaﬂgatiuukeebdkﬁv@ﬁxﬁIspbotmem:dsscharge

e I te en_t he t her eof d the fibrouys

ABAgI °f PRLWHTRATS woliid8cie's Heeh  gompled oy a

f hhyousy oBt agieaen et ders , tlfm&er;t%ﬂé@d amdtt¥e &fd1ution
can introduce :fine drops of the solution into the

el 8ctPed ot P ctReeldD Bpereert-- editferfiipeefioiheagiischarge

.eﬁamall% tlhifsegfla"&éci € a Lbed; bere) c%@fﬂx?cgmb%n US€rthed

of Fig. 2. The only 15 re ul renent ther
tﬁebmu |lmmte$1|@llawﬂ.lﬂcttlhm e be¢tosdat i5¢ famd dvlaed the

f t bro ter ol | ect
SF8LitoHn 2 o e char S I ERR De EansB% shkdincharge
OﬁOEheibeeh v Pt 8Le sbevaltli®evapokBted between the .

el ectrostatic field, an el ectrode 4 which opposes

t héPf ithete o farerd a#h%orﬂlétzt%g @Mﬁ%@b gay-drcting

'é‘i%%tt%dé‘tg he assol%' '9 NG, ytfng@e&%g%”ﬂ

whi ch has the nozzl |rect y, for exanple
the sokﬂﬂrbhan&ftﬁbsatshﬂﬂieﬂemhrMh&uantfcahdﬂhtwmduce
e_nozzl e, % ﬁrodu tlon rate, of the _ 25 fi br.ou

fc? 8adi dl?& TRECERG %}%FEF,WB.%}C field

MogzheselAs-dwidkhe dieHlopge babesanpre etBeied®Syill bve
al though it depends on a charging | eve the size of

theSAEANSd PRESAGE Fafe BF URe §Fi fitg 3ol ulben emiy

t t f n 0]
HEgPISL AR B b SR pROLIL N o £ 520680 1n

Fehehelectapstatticostiatid god dnepal aWeybéra)ynpl‘qlr:e:I fisbrous
3nb 8300 063 PLELTLALY 0080 Kt g TR MMELSHROK may
g@aasetab:hyataﬁyl &mrﬂnel &tlebérft hodo §$lace the solution
in the electrostatic field, an electrode 4 which opposes
~the fibrous material collecting electrode may be
inserted into the solution 2 in the solution container
3 which has the nozzle 1 directly, for example.

| When the solution is fed into the electrostatic

‘field from the nozzle, the production rate ef the

~fibrous material can be increased by use of a plurality

of nozzles. As for the distance between the electrodes
although it depends on a charging level, the siﬁe'of
the nozzle; the flow rate of the spinning solution and
the concentration of the spinning solution, a distance

of 5 to 20.cm is appropriate for about 10 kKV. Further,

. an electrostatic potential to be applied is 3 to 100

kv, preferably 5 to 50 kV,'more preferably 5 to 30 kV,
for example. A desired potential can be generated by

any appropriate method.
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The above description has been given to a case where
the el ectrode al so- serves as both a coll ector and

el ectrode. In other case, a collector independent of
the el ectrodes nmay be di sposed between the el ectrodes.
5 Further, a sheet, a. tube oo the |ike can be

obtai ned by selecting the shape of the collector.

.HﬂthmTheCQMvaoGesmﬂinmibnnmaaxmmsnp@iﬂémetbya case

dj S|n terial between the a

CWRBOR B8 S A 2L pE R TR TR v S A TR e GThARREY ana
téeemﬂnﬁd@n | 5n ORAMY tdheby hovwald ddEoeoin@dndent of
the solvent is evaporated according to the condition

t bBPoP A OdeBrBaY RetdisRosad %mesrl the ed@fitrodes.
t pARPRHAIM! €2 LRe eSOl ¥eblpes ﬁaf’ﬂéat:l&qcéogyheb%l Yobtained

until the fibrous 15 material is collected on
cbylealﬁctingsmhﬁcaheye QﬁetheIMHlﬂeuﬁprbe(ﬂ&WMher,

reduced SS nditions to fully_ evaporate
ORI RRPERGHY Fop 88T hah P e tribng tib Hipangane a
OBetLhIe- :Leana@omau:leemabebewwe:@f thie s ¥epbaryl 48€ea

VISCOSIty of the 20 spinning solution. For exanple,
tReldeSfiMNg: tenperature is 0 to 50C. Thereby, the

f'brou%ﬁﬂ%$§rb@eéénfohk?§§¥%ﬁﬂ t&%f¥%|€ﬁ30 soidition is

produce the fiber structure structure
o@?émne¢himlhetmwﬁkﬂttb@|cm®hec¢wnmwthe sedvaehbnd s

ed. i,n onblnat on Wi th  .other ers acco
06V ABEE Ao fana s SR iher e | BT ERT s Forpo T the
eﬂawloe,s fRat@mDsite maNpenewiichat ﬁo@nﬁ@&‘ﬂiﬁ@fa@ﬁr@f the
a supportlng base material and the_ fibrous naterial

c2RIBe N ebtir eY P TR RE £amhwied vsoiahbli the fibbeeus
faRteTifL fl'é E’bquéé‘@eh' &8 Wﬂﬁe Co?@ctl?)er ther dn ome cases ,

supporting base material as t ['ector orm
thlef sipdrusieoncmae béedeawn V\améersodeubllleeél aSttes:lsure

lljclg'?ngfllégzlt esep£gs%nutll§ ngwefgtploorna{ 2 g?le psatg %g%ltarl %‘urfher,
the drawing temperature depends on the evaporation
behavior of the soivent and the.viscosity of the
'spinningesolutien. For example, the drawing
-temperature is 0 to 50°C. Thereby, the fibrous
material is collected on the colleqtor to'produce the
-fiber strudture. |

| The fiber structﬁre obtained in the present
invention may be used alone or used in combinatioh.with
other members according to ease of handling and other
requirements. For'example, a composite member which
is a combihation of a supporting base material and the

fibrous material can be prepared by using a nonwoven

fabric, a woven fabric, a film or the like which can

be the supporting base material as the collector and

forming thé'fiber structure thereon.

Water—soiuble elastin'ﬁsed'in the present

invention is not particularly limited. The
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10 water-soluble elastin is obtained by hydrol ysis of
el astin. More specifically, at |east one elastin, e.g.
a-elastin or (3-elastin obtained by subjecting the

“ligament of the neck of an animal or the like to a

thermal 5 oxalic acid treatnert, K-elastin obtained by

subgecting 3-elastin or elastin to an al kali ethanol
eFemolubdeeelst tibhe id ashtaioed eyt hystmdlwsil of

4 23b3%% . g@%& 88&%% d VP! Gk 1% £ PIECH IS0 L Dn e g

can pe u e

td opalsasin noi:O[slsethmﬁr tdlﬁyé.ﬂﬁé)z& lgym éasjemlng the
gﬁbract froman aninmal _call or at |east agne

BBERS: PR GBROBFBRECHBPAMRY O Rfphd ke to a thermal
reehnath ane £an e dised - & Qsghiy ”Bg@aﬁﬁé&' gﬂa?tlng

present 1 nvention can .be obtai ned Ccrossl
| fraslasid et er edalsiblie tdSaalaﬂkalmyaxhwmel $daﬂﬁm£nt

t er-sol ubl | '
R MU s R O AT s BT el e RS PT CL
cmmst Itlrkbthelabtnlitn 9%vioh tife 4 opekowrigbt and aDn elastln

_ay]no acid having _an amino group in a side chain,

LoSypdnneis, BAtiaLo 6AmhRg | WPRE- (HRY | PEPR9elastin
aboWotl Pt t 1 BA 1M Ay VEROPEa. TR Wali&F a3 80/ #PLR an animal
crosslinking agent used in the present 1nvention may
béahhwm%rlw um@ectngpblemqsrglna@ene Phoduatadtitsained

' h cha| of the
V\V“;Gé sol %g&mﬁ daénf%%d%caugbes a° @r ossl i nki ng 25
reactl @rods llinkexd ialea exanphias thfe phte y8her i8@ldid fon can

i nc] ude gl ut ar al dehyde, eth¥lene

ros |nk|n%e$%§

3% QriyrLee §FP S5 LORBIRE At prethi e YAt AE - soluble
fédé@ﬂhﬁgH§”£Uhﬁﬂ@¥£§oﬂﬁ%ﬂ%rWFéQQWﬂHﬁlﬁeerHhtn

the central region. of the nolecule and has™an "acti ve

30 est &hgyroapeat- ywiwbdrdselbistha o esuhydngphobic

;E# fgﬂhaﬁ e@ht%e?§SQ% é%igpgﬁﬁgptqg PH Ehgstltutes

ow ng fornila used as a Cross
aﬂmmt g4fobdedhar tict @1 Wavighd @mtanlamlﬁm hahl& having

for a |V|ng0body and %POd

an amino g in side chain, e.g., lysine, arginine
or hystidine, constitutes about 1% of the total weight.

'The water-soluble crosslinking agent used in the
present invention may be any water-soluble crosslinking
agent which.:eacts with the aminb acid in the side chain
of the water-soluble elastin and causes a crosslinking

reaction. Illustrative examples of the water-soluble

crosslinking agent include glutaraldehyde, ethylene_///

glycidyl ether, and a compound represented by the

following formula which has a hydrophobic portion in
the central region of the molecule and has an active .
ester group at both ends of the'mo.lecule In particular.

when the compound represented by the following formula

-(l) is used as a crosslinking agent, a molded article
_hav1ng elasticity suitable for a living body and good

'mbldability can be preferably obtained.
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~nol dabi | i ty-can' be preferabl y' obtai ned. 11 R1-O R2-

-OR3 ..(1) 'l -0 O wherein R1L and R3 each

i ndependently represent a structure represented by
the followng fornula (1)-1: R4 CH3SOM 1S+ Rs .(1)-1
wherein R4 and R5 each i ndepeldently represent H, CH3
or ,C2H5, or g structure represented by the follow ng
f BITOa—Q-HR2-CNa®BSR® . (1)[AR2 0 10 and, R2 |
represen a stpucture represented by the fol |l ow ng
formul a ) 3: (1)- --(CH2)n wherein nis 1 to 20, or
avkeredmurk' repde®énead:tbyin e pleoldemt hy f:n:asrpmdaaenﬁ:S a

erei_n and
(Hiehening Wershralud v PRecep I i b Faghutayigh) - 1+
Y eachpfndependently represent CH2 or 0, Z represents .
Copr.shy - apd R6, R7, R8 and RO each 20 independently

rep esénx H, ~ZH C2H5. . Together with elastin

ge- quat®ity of hydrophobic ami no

acid, the conmpounhd having. a hydrophobic portion in _
tWheremmwﬂ4r&nmon5oéachh&ndependently represent H, CHj

"or C,Hjg,
or a structure represented by the following formula

(1)-2:

'NaO,S
1)

0

and, R? represents a structure represented by. the
following formula (1)-3:

—(CHg  -(1)-8

wherein n is 1 to 20,

or a structure represented by the following formula

| {(1)-4:
AR |
—(CHg}m X | (1)-4
R .
"R® Y—(CHir

wherein m and 1 each independently represent'an integer
of 0 to 15, X and Y.each'independently represent CH;

or O, Z represents C or N, and R®, R7, R®

and R’ ‘each
independently represent H, CH; or C.Hs. |

Together with elastln containing a large gquantity

_ of hydrophoblc amino acid, the compound having a

hydrophobic portion in the central region of the
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12 nolecule forns a strong and stable structure by
hydr ophobi ¢ i nteracti on. However, since a conpound
containing a large quantity of hydrophobic portionis
soluble in an organic 5 solvent but is hardly soluble

.or insoluble in water, it is Wfficult to handle the

ngound in a water system The water-sol uble
credesiilki higragen shAobs produsd@bly, stoucdxempl &y

I%a¥%%§§§§£gfghl pgégl% ds of a corresponding

yli'c aci npound by use of 10

4- hydnﬂ@mheﬁﬁ(ﬂsmhbylamdémpbwndmﬁbutamﬂﬂﬁgea large

h naf t f dt . Thi . .
BEEP A L% hE PRI AR LR aBEReT 4 RALARLS: £Boan; frganic

that vienthasu® Bydmeph@bic spards £8 %I GhdO1aB18 Slf WPlter,
and stable structure together with elastin containing

- 15tdl § didef HouAti t9 Toanﬂglcérblphowwammb 1acadwhelrt$mstem
;%hecagég%hgnq %ie c£ SW% 1§§S%&J Fmréheﬁe n%uced

e present | nventl on, e crossl I

agent fwiﬁa&plﬁpsﬁd:tﬁlhie’@éhé@dgﬂ'ym@tbthbOEElﬁ&s of a

bet ween the_active 20 ester. groups at both ends of the

chBRTEAPIRE HtFa HFC2TREXW T - 86516 LBPEESG AT ngse of

agenly g C%ﬁﬁearylr&am@% Jduibe BRI nefhyll Sulfate
el.astin. nditions for the «crosslinking réaction are

nohepgimatitar| yafexred. torhesr EB&A oh. t ehbésat ure

*hg%%&a@é@ﬁﬁﬂge%gg§@1 ngfﬁ)zggégg géﬂcﬂ9£?o&erlzed in

essures or under pressu e an au
Ttlhalteﬂld:t has tae byelsd ph 6 bpar tplcuuttﬂbhywhnrcef Ecalthy a strong
ranges fr m 10C to 120 C in VIGM/Of operabil ity in
iy S TRUERE TS SRR EPRTeMYTOh 2188t 1n Containing

ca%ékgequaqi@@tynofSQyH%;;}%%namtda rad;f@@ﬁaeehat it

in addition to the water-soluble elastin and the

c?®Bsbieniagddgantin | thaswaie HesFedigm es of thetrurd
conponeln‘_ruf,thgg uds, PERLEIIS SUGR aSeOhLRYEN. gghatin,

f- i brone
water-soluble crosslinking agent achieves

crosslinking through peptide bonds between the active

ester groups at both ends of the chemical formula of

the water-soluble crosslinking agent and the amino

acids in the water-soluble elastin. Conditions for the

'crosslinking reaction are not particularly limited.

The reaction temperature preferably ranges from 4°C to
150° C at'normal'pressures or under préssure applied by

an'autoclave. The reaction temperature particularly-

-preferably'ranges from 10°C to 120°C in view of

operability'in crosslinking.

In the present invention, the crosslinked.elaStih
may contain a fhird_éomponent, in addition to the
Water-soluble elastin and the crosslinking agent.

Illustrative examples of the.third component
includeproteins:nuﬂlascbllagen,gelatin,fibronectin,'

fibrin, laminin, casein, kKeratin, sericin and thrombin,
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fibrin, lamnin, casein, keratin, sericin and
thronmbin, 13 polyam no acids such as a pol yasparatic
acid, a polyglutam c acid and a polylysine, sugars
such as a polygal acturonic acid, heparin, chondroitin
sul furic -acid, hyaluronic acl3, dermatan -sulfuric

‘acid, 5 chondroitin, dextran sulfuric acid, sulfated

cBPLyagsiEr o ardidfl csaehd asdext PRy asndor it BREid, a
t ngan,, gum raga
QF&#&gluurr% g%l % at'ed ani 2 q%’cfgigSlElm cgél?gé%esgns%crl as a
ageily ged dran r oging &didlamegnwinlanhdnﬂfuhasm sulfuric
star h, .10 iarboxynethg cel | ul ose, nethyl ceIIquse
Bordh RO RS o Chflit GLeRmaf fito g HLAR Aty 2cid

| eAbhk@b it BAY/ @6 x¢%dn %ﬁﬂvftt‘ri@(‘é@ia Sé'ﬁ'ﬂf%sté:@éellulose
(fi brobl ast gromﬁh factor), EGF (epidermal grow h

-f@éﬁénﬂ)lc FODGEd | ( flex tERat.- dmxbeayg\mmlf gbtigrin . | GF

I 5 or EGE scul ar .
(ARl AR e BRI so11n gun,
tsaﬂlffaﬂ:’(em e Diowbatagtaogum, N@Er&@eénmg,r@g&r xanthan

rowh factor), and BMP

f act hepat ocel |_ul
(§5Me. bRt T aeedr) cfbfblRas, BERKAILI | ul ar

N&4 £b% <GPeR ?&t TSUthi1dse 2%@%2@ e £P1hRGEN,

fi.bronectin, Tamnin, hepar:Ln an chondroitin

r

@l BgoMa A E . kil E&In gmwaaemyéogmam@m@lent inan,

ctQr e
(dhfy 8y A50s 9" QU R kaCk RS RER 30 Thbr Teiidoniase
l\&owm@r A gt ontih fmroK)apaI&bJHﬁEElZ@J(dtﬁth ﬁaﬁ:lﬂmu:ar PDGF
h facto are preferred becaus t he nhance
R e b s e LS FBH el £EFFeTin ToE ShaBLin-like
?W@ﬂ%hpEaéBSrQrOW%GFOE#ﬁsé@farW@ﬁﬁdﬁﬂéiméi %rowth
astin is preferably 0O to 99.5 wt % based on the

cf@%bmk,eﬂ'Gé‘l A5t Brr. t Yive ‘qmaﬁpsfp'mriﬁ@ 9313>Wrbhefactor) NGF

| p(ﬁ‘%&? réwrcﬂ N3 éﬂ:}t h?h?&%hg:oc;ééfﬁlu ther § Fib

s range, a nDI artrc ast
ﬁhﬂhbh@fcnné Bmmrmmbnéymﬁmb@ogénetlc factor).

Of these, extracellular matrix components such.as

‘gelatin, collagen, fibronectin, laminin, heparin and

chondroitin sulfuric acid and cell growth factors such

-as FGF (fibroblast growth factor), EGF (epidermal

growth factor), VEGF (vascular endothelial growth
factor), NGF (nerve growth factor) and HGF |
(hepatocellular growth factor) are preferred because

they enhance bonding and proliferation of cells.

In the présent invention, the proportion of the ..

water-soluble elastin is preferably 0.5 to 99.5 wt3®

based on the crosslinked elastin. The proportion is
more preferably 1 to 95 wt%. With the proportion
thereof within this range, a molded article having
elasticity suitable for a living bbdy and good-

moldability can be obtained.

In the present invention, a method for producing
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nol dability can be obtained. In the present invention,
a nethod for producing 14 an elastin nolded article
reinforced by the fiber structure is not particularly
limted, and a general nethod using a nold used to

~nmold a synthetic resin can belased. For exanple, when

a fiber structure is placed 5 In a nold in advance
afl g&liainspodisied ehasticl soraindivneedbbai ride bfiber

BB SO ELpRL LA P00 SR 0L S qpperar

heatac dy sin @ua acb Adeuse d e Inidded ﬁOS}ZﬁﬂISlQ'tﬂLC resin can
CéOSS|I§kIn reaction, a film, stijck- ‘fellet- or

BelSfAdped FOTRENIRbE detiP &R FchebeFeFItEd’t gt enks placed

- share foideinolalraiche ot aénﬁgter‘-rbéﬂﬁbﬂrees@fﬁstln

i nvention, the crosslinked elastin obtained by
c# 03It NS by bitiesl ved ebysoliging  wadest 4 Wiln@laageenlas tin

?ﬁge raﬁ}“ eg oi‘ﬁ'bclé h%tosél;bgglngsl ﬁ%gﬁ? eetllxgr fpoured

oni1nalilvin

t:hﬁtbl adegrmdat @nd ataae&dt Myt hendagrteﬁzla){re or the like

crosslinking of the crosslinked elastin, it _can be

cbRt FAMRRI By CERSTTH FRKERY RRACELION crdsERLAX] -ngSB_\}Ck'
cpangietd. CORdiliRNSsh8pe@ Sd4LkhNtho1Z0a TR ticle
crosslinked elastin in the present Invention iIs a
crofdlelatkieng ptbecishapei oF cdcel nedtd edart bei tohtafped.

erastin it Rb T RE AL e (o BpIINYAE T ge e

lot &G nedPabypertdssld Anky ngr dber ahky wakeiO's otl(hﬂle(
As descri bed above, accordlng}to th

10’ 25 : Pa,
ECEAL iR ThRA; AGEN T hBOE ST RATOCEAF 1P EAFYTRAL BE 1

eé@§b'e'bt§@ﬂeb€or@iéﬂ@%‘%a@dﬁé’ti%ﬁr igt pengA nhidly. since
al l ows suture can inparted to crosslinked elastin

byhesepefeth af b%hGSDl@@ﬁE#%l@été@rﬁprﬂ%lﬂge\ﬁaltlct)d%he degree
%fpggbﬁ%blﬁ%ﬂﬁﬁée fﬂrpeeréréggal%%cé@lé?ystﬂ‘ners "can be

or ous ers
controlled by changing the degree of crosslinking by

‘changing conditions for ¢rosslinking.

| The crosslinked elastin in the present invention
is a crosslinked protein having excellent elasticity.
"To be adapted to a'living body easily, the crosslinked
elastln preferably has a Young's modulus of 1 x 10% to

1 x 107 Pa, particularly preferably 1 x 10° to 2 x 10°
Pa.

As described above, according to the present

invention, the elastiqity and flexibility of elastin

can be retained and tear sfrength which allows suture

' can be imparted to crosslinked elastin by use of a £fiber

structure comprising Varibus aliphatic polyester
fibers_such as hollow fibers or porous fibers having
an average particle diameter of 0.05 to 50 pm as a
'sﬁpporting base material. Such an elastin molded

article is useful as an artificial material in
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~an average particle diameter of 0.05 to 50 umas a

supporting base material. Such an el astin nol ded
article is useful as an artificial material in 15
revascul ari zation and neurotization. Exanples Details
of the present invention wlll%e further 5 described

'by use of the foll ow ng Exanpl es. However, the

pFesascuiieihepdd hathdnaeueot Laiattdd by t hese .
Exanples in any way. In these Exanples, a polylactic
acid (LACTY9031) of Shimadzu Corporation, elastin of
EbASﬁpNeERODUCTS 10 CO., LTD., and nethyl ene chloride

(speci al rag oxalic acid (s yeci al . grade)
col Lul ReLdis i $he BFe 3 ABledBvAT PQthcld't kgt ffurther

G080 rtinld WPl se dedesanedi CALRPNY iExMrples. However,

4- hydr oxyphenyl di net hyl - sul f oni um net hyl sulfate 15

dtlégcpmwtcanwmﬁmuesh@hlonpttr ilee 1ipédiesd by these
dt hyl ne of Wako Pure Chemi cal

In% %’rl%crags ]Et gh ‘"?a Used. Preparation Mthod of

Pol yl adtd tHséd E'nhmpn_egs pfa md:y‘ya@tdtclcacadlandL&cg'mon)
nethélene chloride 20 were nmixed together at roo

ShpSRAMALE | 250F DO 2 bl BPar € L6 &b, OFhd LABE L Had RODUCTS

dGchangen toaaqf 'nmmflemt %hﬁbr‘i@d e@épeal%lecgfea% ).
5.(di ameter: 2 nm [ength: 0O mm which spun at

R licrasid hap@ynkﬁyl g}%@d@ﬂ tﬁe‘-‘%\ilaiaaﬂ-@ta;s: sin@w*ams tube
F [ di te S¢ ozzI e
dlgOl%Sué'rher Q%’E‘ voI aneO%IEE §28f19\9 tgllé’nd{j st ance
fd@ﬁebmﬁaﬂﬁchab@&ymmel601dLtC)the fibrous naterlm

- collecting el ectrode 5 cm The obt ai ned

pbTH¥ 4EC %?BYW%EBY% %%%?H&I“Hu’%l?r’é’t‘&l S BE A -
Aol enty of <30 ¥BR 1 FHAES \ ac8@diler £080 Q%ﬁé‘@!ﬁﬁ.

was controlled by varyir di scharge tine,
tg@@@edfqaﬁmtggaﬁhy mjpmieclpf Wako Pure Chemlcal

Industries, Ltd. were used.

Preparation Method of Polylactic Acid Tube
-l gof polylactic acid and 8 g of methylene chloride

,Were'mixed together at room temperature (25°C)} to

‘ prepare a dope. The dope was discharged to a fibrous

material collécting electrode 5 (diaméter: 2 mm,

length: 200 mm) which spun at 60 rpm, for 5 minutes by
ﬁse of the apparatus shown in Fig; 2, The internal
diameter of a discharge nozzle 1 was 0.8 mm, the voltage
was 12 kV, and the distance from the discharge nozzle
1 to the fibrdus materiai COllecting elecﬁrode_S was
10 cm. The obtained pblylactic acid tube had an

internal diameter of 2 mm and a length of 20 mm. Further,
the coating amount was controlled by varying the

‘discharge time, and two types of samples one of which

~had a coating amount of 20 g/m? and the other of which

had a coating amount of 40 g/m? were‘prépared.

. Preparation Method of Water-Soluble Elastin
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had a coating anmount of 20 g/n2 and the other of which

had a coating anount of 40 g/ n2 were prepared.

Preparati on Method of Water-Solublé Elastin 16 150 n

of 0.25M oxalic acid was added to 20 g of elastin o
(product of ELASTIN PRODUCTS1®O., LTD.) and treated

at 100 C for 1 hour. After cooled, the mxture was

centri fikfedni30600 -rAfif SWahkisueeshd vae Bddgserimtahtg of

'éﬂggs g@fug% b8 d @nﬁﬁfﬁrlgsf Phﬁb%@rscﬁb' U945 . ) ana

dia oxallc aci'd was reno
pleréartmmgtdrmlwsm & ant tthhdeironi zefit aat er)ofl@!d 48;Hmmr:sxture

. Then, the resultjn oduct was_freeze-dried tqQ give
S e St Eoge 1 088" Blnsbar 30 BHNRERBdoftRE

-V BETSQItUDh e &4 a%aagc&epéctgwet@d(ah%ﬂg@d)lﬁéo a

dodecanedi car boxylic acid and
mﬁ%élndaﬂomr@mﬂmwlt@mef oﬁhdrrpiqﬁalhyl agaaf ame? wEroved

Fe e It O T v,

(Bheno! )t hof ﬂesualtdmybreauhﬂﬂlwmderemeadﬂeéd agl give
the result ng m xt.ure mas agitated at 25C for 5
h"b%Fgr"ﬁ%]lrf’ YecPidhekPl urea produced during the

;}lﬁ‘ﬁéb b YESn MEPNEE &RnPaEbriicldings L8ncry8isng ik Sh§3gent

of ethdr- G4 Dé2s@ Ml k@ f ThdesHnediwar hexnlicdarad and

Er;ﬁegthl ty ggm?%ém%tgféﬁ E}l&%&?lﬁgg‘i{ &ﬁglﬁlagenfgg\géilfonlum
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fmhﬂyﬂ.oshmf%% ke rld-Halilefe o 1 Exanjh 19013 2mP o0& ageab ri:he::ile
materb§$ uble elastin was added to dei_oni
o)

f
vt ef ag’ﬁz?sd% G eRiTS0n S nat et s fapprand Yo be

et@siea,sal UGBOB TgEh%ﬁ@Irpebat url%yéloh'é@:fplaah%d&aﬁnme
adjusted to 25C. To the solution, 72 nol (three tines

#2$ apgeesh, t%@dam&ﬂnr%QﬂlﬁmmgEmﬂﬁtumﬁrﬂﬂ@r@95§ﬁﬁﬁd at
tf§°§|%%grb'ﬂohq%f“ﬂfﬁéﬂv) ﬁgfohexyl urea produced

. during the reaction was removed through filtration

using a glass filter. Further, the filtrate was
dropped to 70 ml of ether to be solidified. The solid

was vacuum-dried to give 1.4 g of water-soluble

~crosslinking ageht. The purity of the obtained

~crosslinking agent was found to be 98% by 'H-NMR.

'Example 1 _

200 mg of the water-soluble elastin was added to
1 ml of deionized water and agitated to give a 20%
water-soluble elastiﬁ solution. The_temperature of.

the solution was adjusted to 25°C. To the solution,

.72 umol (three times as large as the amount (24 umol)

of amino groups in the elastin in the solution) of the
water-soluble crosslinking agent was added and agitated

for 5 minutes. Then, 24 umol of triethylamine was added,

~ and the mixture was agitated for another 5 minutes.

Then, the mixture was poured into a cylindrical template
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20

wat er - sol ubl e crosslinki ng agent was added and

~agitated for 5 mnutes. Then, 24 gnol -of

triethyl am ne was added, and the m xture was agitated

for another 5 minutes. Then, the mxture was poured

into a cylindrical tenplate 177 having a di ameter of

2.2 mqMmand a length of 30 mqm on = which the polylactic .
aBPy infher (@damate aneing.- 20uy/ AR vaslemghbe@fartd. mm on

t Lett .t ' t .gel Led. The
oBFECIEthel BolyAUeEPE 44Pa B! 08B e 3 sfbun (i 28 9/m%)
tvasbt@un e d bk Wiide rgFindo catlané! st nwwldeds to be
article having excellent elasticity. . Further, the
oBEALA oI TREI A Dkgt oot aBeile A Bk U L b aF 4B SR [ L
agb9onVLe At whiAC £6r obQ diMUh e iliky OBhAR & ylindrical
sterilized elastin nolded article whose shape 1

rekaisiddr unehdegeRrrhe lvodmvingodiesldenthelasticity.
o} [ el [ article.was | 05 _Pa. JThe
tgg?ts%%#m ﬁgogqiégggpmﬁ%ﬁfﬁ%Pd%@%ﬁ?%o%gE%%ée was
nmeagartet byithke aaf aE\GELEN g 1ASTRONP avi £t brr eDenannetes to
to, DI N563507 and, DI N53504. The result is shown in Table
18b{aim g site i i zef gladiier g0 BlgfppE ti-Gl whose shape

 2BRALSL EX6RBhard 484 . t NeNe0atd Mg ABD WY @i ukh® s the
pol ylactic acid tube was 40 g/ n2. The Young's nodul us

obbthd roid ae hed telmshohdeZD awt dled earwas| @ wasld® X406
o R RS BAIGh SR AP AT P
dfdasMileasured by use of TENSILON (INSTRON) with reference
to DIN53507 and DIN53504. The result is shown in Table
1, | |
Example 2

The pfocedure 6f Example 1 was repeated except
that the coaﬁing amount of the polylactic acid tube was
40 g/m%. The Young's modulus of the obtained elastin

molded article was 1 x 10° Pa.

‘Comparative Example 1

The tear strength of elastin prepared with

reference to Example 1 was measured.
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“riN 19 CLAIMS 1. An elastin nolded article which

conprises a fiber - structure conprising aliphatic

pol yester fibers 5 having an average fiber dianeter of

0.05 to 50 gmas a supporting base material and '

crosslinked elastin. 2. The elastin nolded article

according to claim 1, wherein the aliphatic polyester

is a polylactic acid, 10 aG3adtiMbycolic acid, a

pol ycaprol actone or a copolyner .thereof. 3. The _

elastin nolded article according to claim 1, wherein

the fiber isnaelwdie A60@SE fabeicle MHDUR coldprises a

a hollow fiber. 4, The_elastin nolded article -

%gﬁd’ ﬁd:%‘bcEPﬁﬁnF%‘P%ﬂr%%%HnatlH@*ﬁBégl PRR¥G SR tFhbers

C [ ti t han .of _

V\gg'g?._n so‘?‘ P(rgq:lé %f?vl@th:h dﬁzg%rf'lé@g}xzac[)?a&bg t9 50 um as

c@oﬁ@lnm‘ngnagémse anafhefneﬂhsanﬂ iy eedldnkied eelastin.

according to claim25 R wherein R4 and R 5 each

i ndependently represent H., CH3 4 CH13S04 S+ 4,

whereiret herﬁéOéxhsmmm@oagwa astacwa amwbhg to claim
corrpound represent ed by the followng fornula (1): R
poreincthe alip G%P&W?ﬁtﬁﬁdlﬁsa gediylactic acid,

' Qci?@f?%qri;édliép£§§ﬁnt ad oi&réépﬂﬂéfaﬁ%r?éw %dc%olymer

the folTowing fornula'(T)

'_thereof.

3. The elastln molded article according to claim
1, whereln the flber is a surface smooth f£fiber, a porous

fiber or a hollow flber.

4, The elastin molded article according to claim
1, wherein the crossliinked elastin comprises a:produCt'
resulting from a reaction of water-soluble elastin with

at least one crosslinking agent.

5. The elastin molded article according to claim

'4,-wherein the crosslinking agent is a water—soluble

- compound represented by the follow1ng formula {1l):

—o—ﬁ—ﬂa-ﬁuo —R® ..

wherein Rl'and R® each indépendentiy represent a

'structure represented by the following formula (1)-1:

CHgSO, S~ —
_ Fl/5 @- (1)1

 wherein'R4 and R® each independently'represent HQ CH;,

or C,Hs,

or a structure represénted'by‘the following formula
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.- 30 or CH5, or a structure represented by the
followng formula 20 Na@3S ... (1)-2 5 and, R2
represents a structure represented by the follow ng
formula (1)-3: -(CH2) ---... (1)-3 whereinnis 1to
20, or a structure represented by the following =~
formula (1)-4: ...(1)-4 RO Y--- (CH2j 10 wherein m
ah#) t2gach i ndependently represent an integer of 0 to

'_15, X and Y each i ndependently represent CH2 or 0, Z

represents & or N, and R6, R7, R8 and RO each
de-JIy represent H, CH3 or C2H5. 15 6. The

elastin oeg_grticlﬁ_éccording to claim 1, wherein
t he crog ed ela§t'% further contains at .least one
sel ect ed m the group consisting of a ‘protein, a

0
pol yam no .iid, sugar and a cell growh factor. 20 7.
The el astin™nol ded art.icle according to claim 6,

rénectim, rin, [ _
ef adlliowimg dedranilial €¢13ccarding to claim 6, wherein

the lLlyam no agigd. is a polylysine or. a 21 =
parggﬁﬁﬁanic Eiﬁdg 9. The elastin nolded article
agrekrdiing A 0igl 8l o 6zgWherein the sugar is hyaluronic

VBGEST B W BEBLBIR 5 CBLLRRUL Rl Bl aeniog b, the

acid, chondroitin 5 sulf uric acid, heparin, alginic

derda afizyetuels imepnesented by the following formula
(1)-4: | | g

(1)-4

R® Y-—(CHx—

wherein m and 1 each independently represent an integer

.0f 0 to 15, ¥ and Y each independently represent CH,

or O, Z represents C or N, and R®, R’, R® and R® each

independently represent H, CH; or C,Hs.

6. The elastin molded article according to claim
1, wherein the crosslinked elasfin further contains at
least one selected from tﬁe group.consisting of a
protein, a polyamino acid; sugar and a cell'growth

féctor.

_7; The elastin molded article according to claim
6, wherein the protein is collagen, gelatin, |

fibronectin, fibrin, thrombin or laminin.,

8. The elastin molded article according to claim

6, wherein the polyamino acid is a polylysine_or_a
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cel lul ose or -starch. 10. The elastin nolded article
according to claim .6, wherein the cell growth factor

is FG- (fibroblast 10 growth factor), EGF (epidernal
grow h factor), PDG- (platelet-derived growth

factor), IGF (insulin-like gbwh factor), VEG-

(vascul ar endothelial growh factor) TG (3

(Pelywglar trmast @didhg growth factor) |, ' NGF (nerve

gromﬁh factor), HG- (hepatocellular growmh 15 factor)

or BMP (bone’norphogenetic factor). 11. A nethod for
producisng ahhel @saint imhdadieardrtielechacadedingdtonclaim

ssllnk d elastin,is_ fornmed hy i egnating. a
(§ DoV BE R ULBe SOHAT of g PIR AT BRAR A FbflyoshanELotin

i Belks Y ik @1 napH 298 , fADghn1d a&atder cffi {305 i Bfsan,
mw th water-sol uble el.astin_ and at | east one

c¢oidrilng agoagefan®d-by causing a crosslinking

reaction. 25 12. The nethod according to claim 11,

wherein the fiber is a surface snooth fiber, a porous.
fiber aroa "Dhkl®vatithermolded article according to claim

6, wherein the cell growth factor is FGF (fibroblast
growth factor), EGF (epidermal growth factor), PDGF
(platelet-derived growth factor), IGF (insulin-like
growth factor), VEGF (vascular endothelial growth
factor),TGF—B(B—typetransformiﬁggrowthfactor),NGF
(nerve growth-factor), HGF (hepatocellular growth

factor) or BMP (bone morphogenetic factor).

11. A method for producing an elastin molded
article characterized in that crosslinked elastin is
formed by impregnating a fiber structure comprising
aliphatic polyéster fibers having an average fiber
diameter of 0.05 to 50 um with water-soluble elastin
_and at least one crosslinking agent and by causing a

crosslinking reaction.

12. The method according to claim 11, wherein the
fiber ié a surface smooth fiber, a porous fiber or a

hollow fiber.




