SPECI FI CATI ON HEATER UNI' T AND THERMAL FUSI ON

APPARATUS FOR SYNTHETI C RESIN MEMBERS AND THERMAL

FUSI ON METHOD FOR SYNTHETI C RESI N MEMBERS Techni cal
-—~Fiel'd [0001] The present invention relates to: a

for wuse in thermal fusion of synthetic
\\“\ ﬂmﬂ\m\\‘w rs for nedical use (hereinafter referred
heater unit); a thermal fusion apparatus for

syn P‘IG?I c resin nmenber gpterrroReireRl use configured to
have the aforenenti oned heater unit (her e| nafter

rthffir tﬁq@ i kﬁ@ﬂ%
Hm?lﬁéerfrm f usi oﬁrrre od%st?}ﬁt etic resin rre]r[rNbers fchESIN

MEMBRR S AN SEHERNAT) FUSIQH MMETROD | BORASYNTHRETERE RESINMEMBERS
apparatus; particularly to a heater unit for nounting
a nedi cal tube nmade of thernoplastic resin being
Te%}b?’nh%%ﬂ-eglﬁal@h a thernoplastic resin menber for
[OG&H]l cal use which is harder than the aforenentioned

t uberhe byrepsatt iingrdiei bherenpltes) i€of eai Memierunit for
usé Nt t ha,d aper §&9§09f éfe égafhgglEhaEeQQBh ﬁ%ﬁb rs for
me(gié%%d to e cehreot an% FtLer 1| sion apg%%rtus or R

snn% %§F8 rﬁsd%c%ﬁ’ fgec
ENGHRR bt GRS | ORBA REASer L Qi £ AP i t REPARI mqm%s for
meGpEdbd Uste t trer rbphast cce ebRNemenber 8 fbaememddiamd ubeater
unissi nd hiehe iafaof tesent ireffed ddwer mab f usi ona appaymAtdls. fusion
apﬁ@ﬁa@ﬁ§$en; | WeNtd ORhieS il t 3RIs8 AS RERPURL | 8F synthetic
reéﬁg' lnlle‘g‘:E Offd”rVE %ﬁdéa% Wy gﬁglh{&trgf{gn%’i £88h€Sonea

, and r roducti.on

th ]é%ﬁf‘e usjl?ﬂrél@é) edlpg%fﬂﬂt Yi ke BadGfifimdunit
fony moundgayy  #r &4 emhl IGEbE onadsnrekt the rieipdastely resin
besnft coymeheedc weshn aubehefoopéranplee, rassof t memndr for
medhtoli dee titbiectof i anhAVddieeth £n Whih o Jtadk 4 tibshad tube,
byCPﬁQSEEQBng%e'HHEfﬁ% P§§t§ECQe@%nokd%HéFaIQQQaEﬁe inner

b bondi ng
=385 8805 5 (DL (MRt 5o, oL ool DO0gLR0ocer, o
th%ﬁ%ﬁ%l %HPWWPEHaFﬁéuS for synthetlc resin members for

medical use comprising the aforementioned heater unit; and
a thermal fusion method of thermoplastic resin members for
medical wuse using the aforementioned thermal fusion
apparatus.

The present invention 1is suitable as production
facilities for AVE needles, winged intravenous needles and
the 1like, and for production methods of AVF needles,
intravenous needles and the like.

Background Art
[0002]

Traditionally, for connecting relatively soft
synthetic resin tube, for example, a soft vinyl chloride
tube of an AVF needle, with a hard tubular connector for
medical use such as of polycarbonate or a needle base
(hub), there is a method of bonding with a solvent or
adhesive, or a method called blocking in which the
aforementioned connector or needle base (hub) is

I
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af orenmenti oned connector or needl e base (hub) is 1
~~~~~~ inserted into the aforenenti oned soft vinyl
chl oride tube and the whole assenbly is subjected to
a heating environment to connect the two together. An
exanpl e of the probl em which arises when adopting the
af orenenti oned net hod of bonding with a solvent and
adhesi ve include degradation, enbrittlenent, and
inssgiteghtintor bb&i afpoémehei ome@rseft duamylochherddevenbe and
&b [ : r :
thefhiy1d Rd 1R} agk élﬂaj;&;—}ov%&f’ Vﬁ lhaﬁ &A&ﬁé&rﬁﬁiﬁ&%&% to

heating the entire ass cause _ ,
congpGthikag Ewert agr et i r AR e péihe PEall af Whg ch arises

whéﬂ&ﬁéﬁ&fh%&ﬁ@%ﬁoﬁﬂd&ﬁﬁﬂdﬁ@dﬂétﬁbd@k@ﬁﬂdihg@ﬂéhasolvent
urther, there.is a._risk _that keeﬁkng tre assenblﬁ |n1a
ang eﬁg"veeﬁ%}f:ﬂb‘ fefAtIr8raroRy  nelPEL W L PMERhse2 RSOl Vent

craatkalid icfertied cmatéohadi dad ito the resiverconstAiad, ngh the

respect | rts to bleed_ ouyt.th |.eading. to .
b e i o AR BrT R Hacis T 29 (pozicire
asgeamitlhevil hsaaseethwbeot stonnmdcgengf tther enpi astbiody thereby

r LS ed;| at 1S 1. ana

Lo D B B e e AT 1 an
funkhgetherenigm e s thettekeepiag| Yhe arsramt ot ianauregting
enVEPUHMERY £S5 | DHEEPORRE DI MEENCatiBE kRBElstHlA e etc.

Ianﬁe-pLane%er t hernopl astic tube nenber,, which js leed
co BP FRSeFEFHY TS T3P0 TERRS i VEPear St bBePLee
outitehire 1 elakiti get d degeadiaaieneind uborritzatgd bEtdlymaterial .
Unﬁﬁgnecting the tube nenbers, and the outer side of a

S

|| -di ameter thernoplastic tube menber and is
caudey themyeas canet odicd ¢temnecuynng dheirynopd astyg ¢ members,

thépd 9%”{)?658&%8' iQi e e e uRkpteMeNis ONg 3 a method
diel’ectric through high frequency i nducfion heati
of { OGRS HFE MORIGE diCands e tﬂ‘BE‘bﬁEﬁberlPheY’Eg§h an

elgttidyl antefushageladnuleist dhdedtt omateiritad rpisddibet ween

t ube nenber o tgf af orenent.i on t hermal, .fu
eng ARACI BRRE Fhibare O GO L e et ansac 1hogReRber
whilth 280461 meBabgningdecuimgttize tip of a58malBidéampgegntube
men:&%:f’ [.EEEE a?’ i]_.’ai'ge —é’i aﬁét% e mg'n‘%‘élroﬁﬁ'é felg’% c,Io!?ﬁ"lect ing the
nvention Problens to be solved by the Invention _
tube members, and the outer side of a small-diameter
thermoplastic tube member and is caused to generate Joule heat
uniformly inthecircumferential directionof the aforementioned
dielectric throughhigh frequency inductionheating fromoutside
the large-diameter tube member thereby melting and fusing the
constituent material of the tube member of the aforementioned

thermal fusion part of the tube members.
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Disclosure of the Invention
Problems to be solved by the Invention
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[00051 2 In the case of connecting synthetic resin
menbers for nedical use, for exanple, fabricating an
AVF needl e, when connecting by thermal fusion the

t hermopl asti c tube nenber constituting the AVF needl e
and other part which is harder than the

af orenenti oned tube such as a needl e base (hub) of a

wi nged needle or a connector for the connection of a
bloddldhanﬂase Qﬁ1Qpnnﬂmﬁingtsymxheuﬁdrﬁesdmwmembererfor

meéltleall llgge ' E P(%%’Eﬁ%ar yfakgxo g'ﬁ% %%eq{ee%e, when

portion of t it i oned astic resin
conpaffdmy thy b’éh‘l?ﬁ'@@halfll9lpl}sé@et d;h@ecmﬂpdm'éd Byplze member

cor{EiJ ittt Y enwl Avr the 17 BBA Hehdd ikt ﬁﬂlbﬂtl% h'&%der than
|atter so . as to be heated and fused rapid

thq AL PEFAEPL 1RBREVERDE FUchas “Amiee A bas H@v?bﬁﬁ a winged

neddiey &l af uemmc‘taiﬁ Kie)al ﬁget b@nnaf:aﬁameatl anetood circuit,
U|rene means,.of . a kn mm

an AR LSRR N FReTRe P S kbt hspaepessary

to abimne ItThe pardnroetairon i tpmon didéfi cuh¢ taforementioned
th ¥ A AR ALy s ang rﬁ"HéPé“?:t ! Bélt,Jh}'Yernllantlﬁre EBBEH”&?%% clamped

process the step nmounting t
by @efﬁﬁérﬂsngofhﬁembbl tlye £ ofeexr thl@elftgwérlﬁéledf gstenthe latter

so %%p@BaEHSheébéd aQTtlcfpfdgeci I’i%rp’millyy afnleﬂshﬂg fBQﬁ\ly However,
af or enent.i oned nt hetic resin ers,

1t C¥RFi ﬁ@fﬁhéu&Bnﬁ?@ctH’%f%Ft t‘aFF'éﬁlt I#é‘s@Por%Fe‘rﬁﬁGﬁ& the
af dreaddrad i Sriesd Qreqmﬁ&@ntehﬂ, biyk@eahbast d @hos@l vhegmhhefusion

| ved, t he
PR RO REEE ST a6 ER8: By PSR a1 T ok e e I
pannmqnharmgtaaheaﬁﬁmagmukmpemﬁochr@@ndhmﬂndevh@hetlcally
in Eec%rﬂ: TTRIREY éata%sge%& %lteﬁsgf H\%u%%fl ?héﬁﬁ%'y)&éﬁe%%%dresm

connect ed state an
W%éﬂroﬁeﬁéFﬁld*S? i?élté%/ﬁpﬁetfm%rm%glfﬁlq’fﬂﬁ)ébp?aﬂéﬁéls » the

stéfDLl‘m &the rnd Il e@ls :Dﬁ%dttll@é [ é{ﬁoiaéraéﬁﬁl&hé@0§?ﬂthet1c resin

ertlcall above l.ow he af orenenti one

GV der? cﬁ’é‘?%c? 28GR t THE LS bR § o%g%ler the
afdu&ﬂentmmhmﬂi&hexmaleﬁusamnbeaﬂ@atbd kokas to be able
to transfer necessary anmount of heat to thermally fuse
the aforenenti oned synthetic resin nenbers for nedica
Meare;fom shbvimd theibrobpbgarat us configured to have
[oddwy aforementioned heater unit; a thermal fusion

method of synthetic resin menbers_ for medical use
ut i ITH8 nBreRenEf dreiRditiBhedP ® hepPhye di Jdienatorementioned

problems by providing: a heater unit comprising a heat provider
which can mount synthetic resin members for medical use to be
thermally fused in a connected state and thermally fuse the
connection part of the synthetic resin members thus mounted,
and heat conductive plates disposed vertically above and below
the aforementioned heat provider, characterized in that the
aforementioned heat conductive plates can be heated so as to
be able to transfer necessary amount of heat to thermally fuse
the aforementioned Synthetic resin members for medical use;
a thermal fusion apparatus configured to have the aforementioned
heater unit; a thermal fusion method of synthetic resin members

for medical use utilizing the aforementioned thermal fusion



3 apparatus; and thermally fused articles of synthetic

resin nenbers for nedical use produced by the

af orenenti oned thermal fusion nethod. [0007] Since

the heater unit of the present invention is

configured such that the substantial anmpunt of heat

needed for the heat provider to thermally fuse the

synthetic resin nmenbers for medical use is not
apgEmatuwked doydt bbeheal lgefiesatli artdiclelke ofthesgntiatviceresin

menl\ﬂeﬁ]tgslt ffbxbrﬂédi?%i q@e &)'}%dﬁ%%td 5 q%c%\'f%%e%e ?%nehiea}eermal

ituting ementione anit are
fusimn tirtfhodach part of the heat provider is uniformy
[odwAt ed by conduction heating fromthe aforenentioned
heat ed heat conductive pl ates t he af orenenti oned
heatSi5IGsyi BBE iR eHer MRty This&heneregrehet ii@venddion is

cofeithered fsRichmeHk € at ha! SRty ambOn€obt MRt needeldefor

se_in whjch heat fornmed b ki ng the heat
e BT dRrov L FF TeahT BRIt R A L Rge M dhs { Lgresin ebers
fogenreliatd heat isf notepxadpl @ed rte}atumg hefa tt benﬁﬁlatllb@ dfethe

.Q Ki N (R i n 0
he%ééﬁ%%jlierpq%yé%ené% Itl% UC Oﬁﬂ eg?iaﬁgggn e a\r'ﬁ% ﬁ{Lgtes
corgft Hadtind the ayerreemerti onéed hwartyrdterpieh@imghmteﬁ@nd then

ea&hﬁﬁ%toéf Eﬁ% I‘I@ié ;p%vq'd%rai‘é’ uhg JrRaReRLAVEY F?J%&bﬂ&éctlon

her ef ore eneratlon of
heafﬁelang ﬁfprn %%%&F@rsetmedhtgl&nedohe e fe FORFUTS 107¢ Phates,
thd £6p£ehéNeippedheds proviketten thBQ&alQ@lﬁis@gﬂ@e synthetic

e R PRIPIIG ST BAPECAR FoBCROMESHT Y1 ol SRETast, in the
cageenmehighfhesitning tibepsyhvihedd by mekingertbe heaispngvider,
fo:.I %gcaﬂ'{pqr ew@ﬂg r{?@fg%ﬂ%} E:l;i&e E‘%\éﬁ\fe en Paﬁgq'légtes?%tﬁeg%(ample

provi de ‘ amount ‘o .
heéﬁ@é@&@ﬁ &het Red ranaf @é?ohs crfeléf-iﬁﬁm%i iRy mediimg fBRpBeLting

dlé @eﬂ@%&@bc&iﬂ% iHedd OV @he_ght @rbaaehe?t 1RAQ¥LE8RH heating,

thr ou h duction heatin
STOBRAE] HOND oA E T T e A EPeRed fB the
shek;@@bfpﬂ:l@@/lntédjtnrtgsdhé ariajthhefespébt i pospderid chttdtendie,
anc?lt % %tc]) |t2€ heat eqi%wodnecrjflfoﬁéa&lgla%e\glli%%%%stronger

IC resin as an exa
or wmerpdepeu@nnadwptté@ rﬁsm@tpvesmntnacmﬁemfu ohe Wi, thus

ca@é’fn € %B?gm tt%atth%ﬂﬁltﬂl% ddrﬁfcﬁrm Sé/&tuli‘@étfoﬁeéfnthe
i ARG

urther will no ted toq ané type
£

thwﬂ & Sdioe m?ém“aelc} b%@mg;ﬂkﬁﬁéﬁl@w R tl}%ﬂ?@r]‘s}’ fyging
théegdytohetse tesha hlabeld Yudiused Kana bérament €6ned dies.

However, in the present invention, provided that substantial
amount of heat needed for thermal fusion of synthetic resin
members for medical use is provided to the heat provider through
conduction heating, therewill be noharmevenif a certainamount
of heat is generated in the heat provider itself. Further, in
this specification, although the heat provider is explained
taking a melting die for synthetic resin as an example, the heat
provider adopted in the present invention will not be limited
to the melting die for synthetic resin and further will not be
limited to any type of melting die provided that synthetic resin
members for medical use to be thermally fused can be mounted



4 onto the heater unit in a connected state and be

heat ed t hrough heat conduction froma separate

heat - generati ng nenber thus allow ng the thernal

fusion of the aforenentioned synthetic resin nenbers

for nedical use being in a connected state. [00081

Moreover, in the present invention, it is also

preferable fromthe follow ng reason to adopt Joul e
ontlreghealsedber heait fior a dmaidaiged be alheatind dyed hebitee through

i T
hedf, Hhdlltiitn M ORI L L oRrdr okl atiLtar N8 pline? chus
alliowing tlehsbewmal fars igireef the afioremesirdlonss syidetteic resin
menwltg | flge Aa@fcéf%é@%@ﬁsge{n |0 uhihch-beat E‘Qté 3

erformed by I1nsertin eater cartridge body 24,
[OG@f)ch is coupled with a plus side heater wire 22 and

a mMM¥ieside lfﬂﬁae}eé pek@ne3i e SHONR, 1|tn1§|agsc8préﬁé9able

h r artrld insertion hole 27, has a | ow
fr%{;?@eef e@ﬁogebar%??% qq’]‘él%é‘aﬁa‘igé’ﬁert&el hgat for
heaedﬁ[gemheandatt&tmdw@&ﬁ@b pady edte tie bﬁ@ﬁeﬂfe@rtflmﬁeater
undl, U050 GELT Lo Bhg OREONIASh, 1 168 Aol eolgBtacing

generating redns°sut eddency S nd
eldmeant n:gs(Eeﬁmh@nlra‘gnfelul@nlﬂb@@trm)wmanssuchnas a heater

cafﬂkdidfé:ttlﬁb@ﬁégtghg ROSEL l,tI'pW gcpeﬁégglf’x\@'fg]performed by

generates gne I C eneratlng

inggygaing s heatars Cﬁa&éléagsbaﬁz 240 %ﬂs@hl VS Epapded wash a
pl@@@@ﬁéthléatfﬁf v&&@ﬂ@tdﬂwa%ﬁﬁﬁé ls?_dﬁelJ l@éfjtei; WAdPe Do as shown

] € |1 C use nerate oul e

in Beooh b auheRER Loy b PO Rl RT Lo 1e Adh Hafg = Lov
deqiegmelfi freédemd rgeppaat angappahebtsgeéne theipy esemtent and

| Rvent | e, h . Co
ehd RS B Ui cp B8k ne e pRle S b Mo elecpric wires
in cﬂzﬁ%@faQ@, beineat ¢duby hert nﬁgﬁ@wélﬂgemaagénéwﬁhu ag§ high

é&} lisndtiﬁ't 1rcﬁ?ﬁ|a|a¥ ih h@?ﬁc@ﬁ&ﬁi €icl 1tndiﬁ9ﬁt'&§ means
OSS| O contiLgure e er na Slon aratus o
can Hé‘dﬂF§§§|thY h‘?%éﬁﬁ ORI PRt a?ocgﬁt}}mw Fsgu%t‘?%ﬁﬁtes Leat

by sa/afagmet’ﬁl&uflem ghﬁerhhehgaépfmsams apnar:aat wsdef pbBeible
i nven referable fromt

to BEETY peRFEat R Phe droat a0 R G SRR End HBAdG c £ie1a

fréorthehabiect wdiimdy ok sgnshét te geerapendmrle fimat by the

madfedi £2lf 1Léslﬁi @ﬁe'r@:}aﬁrhﬁe flflﬁ k%ﬁr%éeon%ﬂugnbg%gg Mhe magnetic

wever catl t her mal sl on
fl%‘%a%@%’éa*éw{lhéppaégéﬁﬁ ipnbeat PEASENF| ipYengéon and the

hedt & 186 t VG t 186 r BeHHEHHh8A NS ticIduct] B¥P1late which
is the object to be heated by the magnetic field generating
apparatus can readily be made separable, it becomes possible
to configure the thermal fusion apparatus of the present
invention in a continuous production system. Thus, in the
thermal fusion apparatus of the present invention, it is also
preferable from the above view point to use Joule heat as the
heat source for thermal fusing of synthetic resin members for
medical use as in the aforementioned embodiment. However, the
application of the thermal fusion apparatus of the present

invention will not be limited to continuous production systems.
[0009]



5 Hereinafter, the heater unit and each nenber

constituting the thermal fusion apparatus having the

af orenenti oned heater wunit will be described in

detail. Heat Provider The nelting die for synthetic

resin used as the heat provider is fornmed of a heat

transm ssive material and heated by heat transferred

fromthe heat conductive plate. Therefore, the heat

t r ankTessiafe gvgt ehe dleat@rstini titandge & dle memidemgons €1 tst ing
ch LELERAR! Yudy BRI Aho D8V 09 LN 0D (RAL COOAUELL Kbk hoater

such as copper, COpper all'oy, ~and alum Aum so tha
unigactt lJdottd alesdrilbed net tdettpildi e for synthetic resin
HedtS pI8Af&, by heat transferred fromthe heat

conductive plate, uniformy and rapidly as well as

wi t Fo@ Medaing odke fovieynrhesigeresia usad st jehe heat
prd\ﬁf‘degf rmm@_@l&ﬁ\eﬁoasfrrfdié@ ttti%@asgti%léqefet gﬁﬁ:g&ﬁ'ta% bHgedeated

can_be eas inserted ipto _an anpe e
by e it ik PP PEat (P o B RLFSRed BrerpEore.
thepheherabiysof sai splmdtdyipd, constéxatpihe, thé velting die is

| f-split shape . which.fornms a parti ane_ 16 0
orqhe SR bRt G G P b SRR TR B St D Bhover.
a coppehealldne, tmdbalghanpedarhbattdrmch pektiing of ¢ hel mapsing
; t ti : i tﬂg)é% I a}%‘géq_r

dlé\/\gi%ghgffslgﬁglfggrh%?}%\ﬁb%hge}gﬁ%?m l'ast] E:%rt ube 9 rekgiclei%rr}gcy)m the
hegtj cpaguCtR¥Eah Mt be ad e livhar gt it a7, wethl |66 wheghout
heaf arsgEenti oned parting plane 16 provides a space into

whi.ch the tube escapes when the tubular nenbers to be
[OQH@rnally fused together are inserted into and

cl anpied ordetrh & hafto cegmehicitdre dedii@, mehberaf dpemeatiioaéduse

to R h@gmgbﬁsrefa?ﬁw ELP' k?gveea@idlsyt rfr%%'rle%if“ ilnlt eanancﬁ.gr‘ﬁped
surface of "the thernmally fused ‘object. 1n order to =
by $diey @ foamergrishiasmmeddrislsy diwki rget REoparenigoprangie 1s
prd B, FHSE lit‘sﬂﬁb,Slﬂofraéﬁamemé,%Praﬁmlltfl—%@ﬁ(it shape
probl em caused by the partlng)ﬁla aﬂ: can be,sglved bgt c
Whi{RR RPN (AT 0% PR 16 SRaPEtHating® HithngRagect to
thanil gaomst @ardthd enied oM thike thivel o par tlaspedowhen the
in Fiq. 4,50 by.r | tin tgg_tger |1y fuse
mejsw%gﬂ.lecd]raé%;?%¥hﬁ:tﬁe 0 Stash u%g%t\ﬁ%th astudbular mémber
19 albrieiens ifrenetk dithab7t bé teremeldasitigs tube 9, being fitted
th%?é’{r‘?t{@?rgé @B%rf her 'ﬂ‘gbghf%ﬁ‘&% SyRiel Eh'éeégBr Bhe% 8ned
rom a state clanped by the aforenentioned die 17 and
Pa¥tnRg ig{lgartq@.lﬁ provides a space into which the tube escapes
when the tubular members to be thermally fused together are
inserted into and clamped by the aforementioned die, the
aforementioned parting plane 16 will leave a stripe-like line
on the surface of the thermally fused object. In order to solve
this problem thereby making the parting plane to be a robust
fusion surface, the aforementioned problemcaused by the parting
plane can be solved by using a melting die 17 of a shape having
a tongued and grooved part formed in the fusion part as shown
in Fig. 4, or by remelting the thermally fused synthetic resin
members by means of the aforementioned die 17 after releasing
the aforementioned thermally fused synthetic resin members from

a state clamped by the aforementioned die 17 and rotating them.



6 [0011] The aforenentioned nelting die is disposed in
a X-axis direction of the heat conductive plate in
the nunber corresponding to the nelting sites of the
synthetic resin nmenber, for exanple, two when there
are tow nelting sites. Further, disposing the
multiple-die array, which is disposed in the
af orementioned X-axis direction, in the Y-axis
[O@fi¥lection in nultiple sets is also preferable, since

t hatryu |ajfcﬁlén%%ﬁlr@1ec§'n@ilttﬁ@e@i% tlt%e[i OE%%' QH X axis

synthetic resin nembers in | ar ger n%er of ting
dl%ﬁQEQOWhéDarﬁéﬁbeﬁﬁﬁﬁ oFOPﬁécéﬂdﬁen@ﬁﬁﬁ@neénner?ngnumber

corbesgdHd i sy bbeld rﬁeI@ﬁzh sHBY sk, trﬁ@gﬁ&ﬁ@@l@,re%qhmember,
t hat heat conductiv ates 12 and pposi t el

o1t HAMP Iy & WorTHBhIAICT PEet Tl ML BP0 PLaEs -asturther,

dlsﬁummngrtﬁégmuztlpﬂéhddeeabaags khummﬂﬂé-dtgpwgpd in the
ed.on nentloned Iates 2_and

afé%é%éh %oned d | &S % Hhaehson fof sy%?h%tlcl?eé %%ﬁn in

mukﬂnn%&asﬂuf:maseslaﬂ-pn@ﬂenmbleresp@ce|w3ay upbbsaiéby the

s:.nﬁma{}%dﬁb %Mmipnf iofll $£CL ﬁ’ghetE?t 01215 Asmé @?gi M oa

Fi gs of ement i o ing d
%ﬁﬁﬁn%&ﬁ@??cﬁ%uﬁﬁ%%én$h%¥%%plastlc tube 9 constltuting

an é&l\ﬂé ra%qea ?ﬁ%@?@ﬂ%l@(ﬁn@ﬁ&%@rﬂ%ﬂ\ti?n@dtrlﬂélﬁ@ﬁéaa'iécfor

e ase u | C ) ar aer
syl ke FroTetia her rhoph SEATBLEabesahd e Woay eRBduCt ive
platess mdndanlz obppouti hged faendd en byhordevhntad dhdection
ard pEbAGNeS LIRIIERL AR LC Deadl f BB Saddil 941 14+ being
dl@gﬁrﬁ&ﬂeomther egonemﬁspmgedd@iatiﬁ@ 'az engnkht i enddthl melting

dided 314 nd §.3ad@B§eg%ﬁeheE£@ Pt g Emm%ﬂé QilteuB%s%s 14

constituting the AVF need eln ted
an%oﬁﬁectoFeiﬁeFBFVFEE &&ﬁﬂﬁﬁt?%m A4 obY éﬁrEBFﬂzontal
dlﬁbtuid@rtlng and fitting the connector into the other
% the thernoplastic resin tube. On this
§3|on clanmping is preferably performed such that
onI VA stowiei e 1 G s izoan@@r,t tbe abdrethensyonddmelting die
3 FES s, t [ ugh :
13 (58 AABEREIS, (ol o Tl rhopt gt 1o cAeR 9 bonblifuring
an AN @ieﬁgﬂlehén@h@iaﬁrﬁg @gwg@t%@ viHd gy hhigerioplassilis needle

bad@TbEiub)For7 XA €. e R rel @BkeMeEheeShRokemesedoned
the:?nrloEH~I gfétt&ggear?g forming the rear end part of a winged
needle, by inserting and fitting the thermoplastic needle base
intothe thermoplastic tube; andthemeltingdie 13' for synthetic
resin disposed on the aforementioned die bed 14' is adapted to
clamp the thermoplastic tube 9 constituting the AVF needle being
connectedwithaconnectorl1l forthe connectionof abloodcircuit,
by inserting and fitting the connector into the other end of
the thermoplastic resin tube. On this occasion, clamping is
preferably performed such that only the thermal fusion portion
of the synthetic resin members to be thermally fused is brought
into contact with the melting die for synthetic resin thus
avoiding the thermal damage of the synthetic resin member. For

example, when an elastomer resin is used for the soft tube and



7 an olef in resin for the hard conponent, heat
applied to a portion other than thermal fusion
portion wll degrade that portion, thereby causing
the problemthat the tube beconmes prone to be broken
or thinned. [0013] Di e Base Although, the
af orenentioned nelting die 13,13 ' may be directly
connected to the aforenmenti oned heat conductive plate
an Qngiﬁlres'itn Fsrrbreehpréfamglynerithaheat dipplhaskbté4 pdrtion

ot le fd 'hra ! 't%-le nr‘?r%h”%%ts%%n 8; &gﬁoﬁegﬁligﬁggﬁhéetﬂéét oilglon,

e nmeltin connect e
thetrrﬁbs{ d:iaelsmgeth?hgyobllﬁtnetb@mw@e taukef @emr@q@rom to be

brd&desn dgihgfgiting die 13, 131 and the heat
conductive plate 12, 12' offers an advantage that when
thetic resin nenbers to be thermally fused are
DidMBHHed to the nelting die 13, 131, it is not likely

t hat_t ted th t nb i |

|t SRR Vi T S BT RB " E DN Ve Ll oaay be
dlﬁa;t]:Ichohher:eleyl beitie dénagadntandedthdretc omesiyatisisiebpkate
12} 9290%6 8l &Qfetgl}%@%aﬂl%fkﬁgtt eﬁ%r@iélé €40111N8 ¢ Firstly

nthetic resrn 00l provi'di ng
cor@:rmﬁer@;t@r@hﬁéle(am gongceive Qﬁat@ﬂw :cb%)l pag)then thrmal eing

didase. 18he;idi gchasecdd té“thi@ di Bede .0f TREAY interposing
conductlve mat eri al, preferably copper _or aly nh
2 A CRSC b, Ak R CHESP EBAITRACAAY S g14fs " faslf The heat
cordustiictd peaEbaix Tbe ckﬂ%r@@ﬁduﬁian/@gﬁ ghet wM’érCBynthetlc
OVId s th enent rovi der th he

e S aRCT O o TOTL 1 REPRE PyorTRIAGE i A Aot ing
die asi nlam;rbet sid orotnédkealy tubet tle monpredednghegic resin

merﬁ?@&d%‘%gr e%:Blrngf fﬁ@gl% rﬁ;a[@%?%h%ﬂ@tr?éé@éd g%hi c8Aductive

e area of one heat conductive

Pl?ﬂ%ﬂ%?rOFQ'aﬂ%Y%ﬁﬁﬁﬁl demegredi crent Ly PaFgBSFoPRESEPLS

to @oﬂltlhe‘tb&'ﬂ}té/tlﬂérfnag f@émxeeembeeaedrgaﬁ ]nc;ng @rﬁmetlc resin
nmul t aneously, ,since thermal fusion o synt eti

meRS] (P & O REGICAL T £ 054 e MEAFForfed - Water, or

o:LBldmi]t:arrga)ousi wm«ﬂumbiaeem yThy diee beesd ildg dger dsi prmed

of $g<r’;1t con clt vé Qagegla% %eeraﬁ)rl%/dgé@%&% %‘} éﬂlvﬁ}%%m which

tiono s X sets alr in
has wo h%$h|MQaU|@QHQBCt®V1§ynthetlc resin are di sposed
[o@pppsitely f acing in a X-axis direction, where

Heat Conductive Plate

The heat conductive plate, which provides the
aforementioned heat provider with heat, by heat conduction, for
thermally fusing synthetic resin members for medical use, is
comprised of a conductor, preferably a magnetic material such
as steel. Preferably, the area of one heat conductive plate of
aforementioned is sufficiently large to heat a plurality of the
aforementioned melting dies simultaneously, since thermal
fusionof synthetic resinmembers for medical use canbe performed
simultaneously and uniformly by one heating operation. For
example, in Fig. 2, there are disposed in a Y-axis direction
six setsof thedie pair inwhichtwomeltingdies 13 for synthetic

resinare disposedoppositely facinginaX-axisdirection, where



8 heat conductive plates 12 having a sufficient area

for heating the aforenentioned die 13 group

simul taneously are disposed vertically above and

bel ow t he af orenmenti oned die 13 group; also heat

conductive plates 12' having an sufficient area for

heating the aforenentioned die 13" group

simul taneously are disposed vertically above and
hediekondtibe igbop batasi Chéchvilingsa sunff foient leata for heating

S t
ehe AR RUAFUA 0SSP SRl AR opdE age disposed
vend qgldy @lb@ge ENGhgles thegpboneneshbwned flim §3 grpup; also
hedtoMBM&hct L HE JIWHeY 19 HAa st su‘f‘f"i@i‘étritv§r@!a FAShé Lt ing

be used is not |inmted to the enbodi ment of four
the,afogementiangd &8 egdsdr PeYPapavel tanacrelysagpsgisposed

vez{t@&fdlm}e chﬁredla$ﬁD$>%lfduODth@ahf@QaﬂéﬁthMﬁe@ ates;i And four
one eacE ?ﬁove a bel o

f .
he AR o8P RRY S el e oEh (B ol sve
platiees f20angly n2hediiepoasidn abbukt hake, ma$t$hgv\ﬂ1esn1§i gnd 13'

art-%’e%(%tt éﬁo&ﬁeiﬁrﬁ% ‘29 foh%%v%&“ %hge Hneh8 o ”%ﬁé‘e eat

conductive ormmng suc
corjduymsi vl rpdwte\mtpobm nead| ¥y rerid liagitgde el th efbe@iment

of %Qf %‘Tﬁma's‘m‘?goggﬁtas gonduotd yspBlat @ndVbr €QVerso hPssible
eater unit of he resent [ nvent| on, a Corrponent

to m.seﬁsrestwarfe%t Wré%iﬁﬁ 51266 ScHRreRtd hg A SRER above

and @dudet tYe péatefgadde ther hgait Hatd\d geks n( ahdrrebyOheatmg
|nat|grt of .a di and e i

base) is
=1 L8R A s 128 Golay a5 eendh B THT naoaPor
in gfidedt, ¢©ndacpreée?bhﬂe o fowamd ews ltime AdatilBg in the

heg‘fggﬁ&uégi 2)3%&%915 h%.zcongﬂ%é \fgrmﬁ’.hgt%.lea chggines allow

orenen eatef uni't  to generat
unp@lf%mafvgmﬂeaﬁq%gawdcmlﬁg@t ré Rbat 2Epranerftyened heat
coh @it 0 pyduce heat includes coils 15 and 15 which

are aced apart r ef er abl paced apart in _para

T RS i e et Wdhnacs FVE BFapEat ) shgRREion,
a cﬂ:&po&&nﬁhﬂﬂbh rist@ﬁmeC$ b@zndorﬁblﬁyn@amldyd:@gnect ing the heat
coricgtacetr 'p'i%t%%ré %h% Ipafrooxﬁ ed‘exné (8”59 %r# SomBif8ion

i'S POSSI at’e heat
of thrdbighand a hdie a1ﬁ®$@h“en$ i mé@rh@@tt@o@@u@t he@tpratlélt
[od¥sy 12°. Further, as the aforenentioned coil 15, 151,
one connDnI used in high frequency induction_heating

JOYSy %%at’usf’e%ne%%t PR %?T]@?ﬁa% et eRPNHBFE1¥ReRLRRE
t he avagRrEinpteldfet lde he agengmaindelofb e chtatingac e gbnductive

plate of the aforementioned heater unit to generate heat and
performing heating by causing the heat conductive plate to
produce heat includes coils 15 and 15' which are spaced apart,
preferably spaced apart in parallel relationship with the heat
conductiveplatesl1l2andl1l2'asshowninFigs. 3and5. Byapplying
alternating current to the aforementioned coils 15 and 15', it
is possible to generate heat wuniformly throughout the
aforementioned heat conductive plate 12, 12’. Further, as the
aforementioned coil 15, 15', one commonly used in high frequency
induction heating may be used. As the alternate current for

creating the magnetic field to generate Joule heat, a high



9 frequency current of several hundreds Hz to severa

MHz will be adopted, but as the generating nenber for

the af orenmenti oned power source, sem conductor

devi ces such as an electric notor generator, a vacuum

tube oscillator, and a thyristor-inverter are used.

Moreover, if the area of the heat conductive plate

neets a relationship of heat conductive plate coil, it
frdqmenm@ssbbEEnkoomabevbhelhhahdgederﬂti0@ severahi Moz nyill

be Lﬁéggggo%u L0e e ten%‘%%dc“ t"’%ﬁﬁ?ét S PRYEYES ert:%nﬁloned

ér abl e o contirgure areas o
pOW%ratsog@néucﬁemecmétletanddemceé@usucfaﬁa@ appebsthuielgotor

gersARorand @écuﬁﬂ%ug@%éﬁaﬂla‘y@” gﬁﬁ Q%)}Pfst@f-enb@éﬁt r

are contained in the coil, ‘since heat”™ provi der can
arepgsgeat MORPAVRT zi -‘h% e tareq @élGPel—B?éFn%‘Plfl@P?téﬁe plate

mee&@raolx%lgftltdhesﬁﬁﬁrdmlhéa@é&hdtﬁitm% PlatsynthesiT, it is
resi.n manbe%ﬁa gﬁ gedlcal use using the heater uglt hout

po uBF8h 9pparak st ofoY e bt €8N throughou

thémw&mtbﬁdthhbeﬂma@@ﬁhoﬁeaaklytdespfebeﬂabIbexi@@mﬁagure
fusi on ppar at us, as, shaq | ig n

sudst thAR ERBSPRHS o f e R o R, B b 8y fud¥our

arfreppmowembeeéymhamh SamdSﬂy1Ehetr@@@ﬂﬁEﬁE@ﬂCWﬁﬁ@Ibﬁéd the

dlé)EaEQ usednfec{ €5 OnIRIEN S 5fi AbeMBil Q'@atuﬁﬁotv‘idg% can

erna is a thernopl’astic nedical tube, and
bethﬁ??ﬁ4uﬂiQ#m%4kﬂﬁ|¥9%Fesynthet|c resin nenber for

[oomdi cal use which is to be |nserted |nto t he

af orenenti aned t her nopl ast e_and is
AR A ASTBERTELE bl SN Ha FReL T ERtPRE of
syﬁﬂhﬂtmmenbbamemembemaopbasmedlmaﬁrusﬂ usﬂmg thedheh&er unit

ancgtéqo é‘hgrmég fdglfog;{ a%' rP%ltt%rs 8% t! girp 1?1vte ‘:J".on will

re noun uter dr ame % he Sy nt etic
be rspg i ferlery %ﬁrigﬁ%arder than the aforenentloned

t hermi;ﬁéirmal triRe B 98 £ Dk} fag)exan@mc@s @$ioMd in Figs.
nthetlc resin menbers for. nmedi use whi ch at E%etlc

2 at 3af $PEERECoRRIPRESRFFe FBRETE |sagn?ﬁ‘élPﬁpP v%}f@

resin tlembdeatwicortdusdt vsfy dinel tdguatkresnvenkss beeweénthe
tube and the, connect

i e.possi
syieedle Sl LIRS PBraRCat het st Rt ibRusnd gpeed
1stdmtﬂ&mmwuﬂa$m$¢one®a¢al|subﬂcr@@@euhe poloer] ofFuchper is a

syttihdSi PLfArARRpERAE o L e & UL TRR LARBH is to be inserted

into the aforementioned thermoplastic medical tube and is a
synthetic resin member for medical use harder than the
aforementioned thermoplastic medical tube; and that d’/d 1.0
(d: inner diameter of thermoplastic tube before mounting, d’:
outer diameter of the synthetic resin member which is harder
than the aforementioned thermoplastic tube before mounting) .
Sinceusing synthetic resinmembers for medical usewhichsatisfy
the aforementioned requirement allows the improvement of the
heat conductivity and the adhesiveness between the tube and the
connector, it is made possible to achieve the advantage that
the connecting strength of the Thermal fusion part is increased.
[0017]

Further, it 1is preferable that the aforementioned

10



10 thernopl astic nmedi cal tube and the synthetic resin
menber for nedical use to be inserted into the

af orenenti oned thernoplastic nedical tube, and the
heat provider (nelting dies for synthetic resin) also
satisfy the following requirenment: DD > d (D: outer
di aneter of the thernoplastic tube before nounting,

d' : outer dianmeter of the synthetic resin menmber which

hernD e and |s to be

th i S Earg g i t &b £
CEertet i AES A rn%lb |c§ tn memoer  tor
medigpineser O Hes ot@semﬁmk my;o Drhe ﬁﬁ@menmném@n@d ohermeplastic

medibeat thbeyi ded when et ecbyiddt ugidlgisyntdielsi cfdresdyhthetic
re51%?”9§5§q¥£%féksﬁﬁ%!ngligﬁlngffg ti.aped requirenent:

0SSl to acﬂleve t he
ad antébe tﬁat t he adhesi veness between the tube and
(D cowprct diamsténpiodyethe [ 00&8hopl aytitchet e r ésiforerememting,
'fdﬂteﬁeﬁhgﬂktéieoEot?% éyﬁ%ﬁét@@ kgEQ?améﬁB%BDﬁ%f@H|fé harder
me a y or.ne mat er |
than glé& tt}'Le%SngsT? c: " %Dq.l% 1{1({1: t usbetg g%eslcnrslegead into the
th erglsa%%stlsg/ taspPf ngtstrc Hh@@ﬁF?@u’P Rgfexe ppupkingde
: possirbtipanet achifevket heatdyantadper thah mbhentednect i on
Si tegy F%lwp?%%te;trﬂ%n Itrﬁ@%llgue h@%%?xs I aﬁ&%@lsl BetiREy the
n in stren 0 er u5|on ar
afoégﬁggfégno Sucuf&em %at?b&g I%Eﬁude g made possible
to %6%?H§t it 6ﬁvaﬁ5@ae p@ﬁ@x‘éaﬁh@n@t@%@mnaﬁa dsftween the
tub@odydi aghneblkori de riespnovddrd pol yvinyl chloride
[oor®pin and soft pol yvinyl chloride resin; hard

pozyolefﬁgh%§5|n and soft olegln resin; and

$Fn £6°the ™ Eyn REt i ESFaSIa netber to be
lnS%%edt Hetrplast he ralopdesiterd c meskiqalf ot ubtee §6f tpreferably
formsgdt bét iaC maest halremaarde Br tRhnDasey | phéonopllahe c tube as

desE¥ A 898001 Fhigp tln Ss@mﬁ%ﬁﬁ%ggut%%w NG ofs made

confi ratlon edl
pos 41 €00 AL G0 9h Ao ATcRsed S Ineetle 18 on i
is ﬁ@apélrt@ﬁiitf%@ranﬁmglqeheth@éﬁbanemcsr@aﬁsm@ Ay connecting
streregdhe; oFi gth8 | 8haremdss fseGidrongdamt ew Eakeplby tB€ such

combiriatiohkN® i Bnclude the combinations of: hard
polycarbonate resin and soft polyvinyl chloride resin; hard
polyvinyl chloride resin and soft polyvinyl chloride resin;
hard polyolefin resin and soft polyolefin resin; and
polyolefin resin for the hard synthetic resin member and
thermoplastic elastomeric resin for the soft synthetic
resin member.

Brief Description of the Drawings
[001.9]

Fig. 1 is an explanatory drawing of the configuration of an
AVF needle (needle I, wing 10, and connector 5);

Fig. 2 1is a plan view of a heater unit clamping the
components of the AVE needle;

Fig. 3 is a cross sectional view taken by the I - I' line in
Fig.2;

11



Fig.2; 11 Fig. 4 is a cross sectional view of the

heater unit consisting of a nelting die (tongued and
grooved nold), a die base, and a heat conductive

plate; Fig. 5is a top plan view of the heater unit

di sposed with the coil for the nenbers to be

thermally fused; Fig. 6 is a schematic cross sectiona
view of the nelting die (13, 13") for synthetic resin
cIaﬁmgug4hésthecmmsﬁLﬂﬁdﬂioq&ﬂtvtéwthé therdeU£ﬂimnit

t
cofpBE BB B 5 A S S0 DETELS o s
basggctgrsha hﬁiaetWCtQﬁWﬂ\thélfaﬁet:ed state in the die,

of e tbewaptl.@étglcaﬁ u@@w%ﬁlt%pﬁgapartdaﬁmahg B8ed with
e for_synthetic _ resin and an annul_ar 19 which

th% §°ﬁ&r d&* HhmamaRe & otr%r%ttmﬁré%ﬁlt%eﬁa?ﬁﬁq s fitted
i nt eichees iad argaBQI]E\aaﬁecbhﬁd&@seandoﬁag vBe@ of the melting
. pe Lve_.vlew o t he eat.er artr.li ect ,
a1 T e TEdt i e LS BaE L Rt ngn pysion
pardypiiotbe tﬂ@ﬁﬂ@plaﬁbedl@ubéE%MEnm&adM&ln@ €Ehanpvb needle,
e for t ' it
% Cr}e%gisle a% Werma fus‘"lllongoparrfég(ﬁ‘é
t heFiigpl dst$ @ FUBEST Ml prallivd evhasesiPmihe7fgtted state
in Ther gve! a@f ItChé %%rm%glws@qcléugeeé reaila (?e,sd o Eﬁétm@itlng
Cl

Ennector for the connection_ of rcuit a
dig

EFn%ﬁPtéﬁ%c FGE&“@&%%%P“%%G&W EJPd'f Ric é'snharder
thdﬂeattmndeuﬂaneh&rphaireed[aﬂadé lahdelig ngf thiteedorinto the

nthq;lc c§§:q3 13‘ &blting die for synthetic resin
FRE isard vibes

Fig. 8 a perspective view of the heater cartridge directly

connected to the die and the die base.

Description of Symbols

[0020]

1 Needle

3 AVF needle

4 Clamp

5 Connector for the connection of blood circuit

7 Needle base (hub)

8 Thermal fusion part of thermoplastic tube 9 and needle
base (hub) 7

9 Thermoplastic tube

10 Wing

11 Thermal fusion part of connector 5 for the connection of

blood circuit and thermoplastic tube 9

12 Heat conductive plate

12! Heat conductive plate

[0021]

13 Melting die for synthetic resin
131 Melting die for synthetic resin
14 Die bed

12



12 14" Die bed 15 Coil 15 Coil 16 Parting plane 17
Melting die for synthetic resin (tongued and grooved
nold) 17 Melting die for synthetic resin (tongued
and grooved nold) 18 Cut line of heat conductive
plate 19 Tubul ar menber fitted into thernoplastic tube
and being harder than the tube 20 Upper nelting die
21 Lower nelting die 22 Plus side heater wire
14'conmeet e@ddt 0 the heater cartridge body 23 M nus side
15 heat er, 1Wi re connected to the heater cartridge body 24
Heat€ licartridge body 25 Die base 26 Lower nelting
15'di eC®ilHeat er cartridge body insertion hole Best Mde
for rr.ying.qut the Invention [00221 Referring to
16 thepg\%gvﬁ ﬁg%,ladléescri ption will be made on enbodi nents
17 of ¥Neflhemgadi¢ doircsyrappstriat ussiseld dnguedend grooved mold)
iSi t ; i 1 h
T o agt T (o Be BaneET LT RS Ay AU oaar o AR RE
18 t heCwsplasE ©ft disetc induaitiviig Rt AVF needl e and a
19 CONARGQhr hehbbRer CoPagCintdd therdndp100f i@ kot andnsking
fusi_on thod for thermally fusing the conponents
hargen fhagy “ned AVF needl e sinultaneously using
20 t he Uplperre meittiiorediteher mal fusi on apparatus. Although
01 theL%Qv%srerrhtel ri‘%odid'ieents relate to an AVF needle, the
pr esent i Aventi 6h can be equal |y applied to other
22 t hePiwis Bidieoheabpecwbre msinreectad itot theeheater cartridge
body €ction needle. Enbodi ment 1 [00231 The thermal
fusi on apparatus for synthetic resin according 13

23 Minus side heater wire connected to the heatér cartridge
body

24 Heater cartridge body

25 Die base

26 Lower melting die

27 Heater cartridge body insertion hole

Best Mode for Carrying out the Invention
[0022]

Referring to the drawings, description will be made on
embodiments of a thermal fusion apparatus used for the
simultaneous thermal fusion of the needle base and the
thermoplastic tube constituting an AVF needle; and the
thermoplastic tube constituting the AVF needle and a connector
for the connection of a blood circuit; and a fusion method for
thermally fusing the components of the aforementioned AVF needle
simultaneously using the aforementioned thermal fusion
apparatus. Although the present embodiments relate to an AVF
needle, the present invention can be equally applied to other
thermal fusion objects such as an intravenous injection needle.
Embodiment 1
[0023]

The thermal fusionapparatus for syntheticresinaccording

13



to the present enbodi ment is configured such that, on
a pair of |ower heat conductive steel plates 12 and
12' di sposed oppositely facing in a horizontal
direction as the heat conductive plate, there are
di sposed a pair of half-split dies 13 and 13' nade of
copper, which are nelting dies for synthetic resin,
oppositely facing horizontally in a X-axis direction,
to dunek pkmspakrsmbodam¥naxﬁs donédguead andhthhaheabn a pair

t' | h
of RNCF hife BoAERclol ekt LG chr P g d edygposed
oppasd tEd'y (ﬁh@mg tive Bedtoricsimiset | vlerplcéngg Hsspsbed heat

cor@ihcttIlQréJBQQEes' geept dhe dléE%%%@thﬂé)ﬂ_e@fhﬁIaﬁfSQbILE.t dies
dies 13 and 13' are not shown in Fig, ; and al so

13 éBﬁfIﬁur“@éﬂet Bfa‘foﬂ’%%’ét whahrd aaeptn%ItaJrnsa i hexteynthetic

redifi,! SppoMitdad wlatchn@ahbrmasn@aguy eh [a xegfdi & direction,
astic tu

titut AV
and, 2050 Bed o dPor - P LEnE1 F bR ehtentOnbAS HaFet SpTaquctive
platieess 13 and 113’ aheaﬁuapdﬁmmSOmfthbeuﬁp&ﬂesldelbf the

a £ dr¥ind &Rl déi;i@éﬁl 6905‘188”9 ”S% Ganst \A{.I'IL(I?[%eng thdheat

aforenent1 one edl e; coo means
congfustternt IHiIﬁéIIEEIWeaiJISI{}DS%IinSDH arithemwp@elrreasmdé orof the

afSPMME Tdieq ﬁB@L"feEB‘fItl'tO@f@Is H%aghaglm%% Hétté"r?ovI}?%heﬂ‘lg
unit. and the heater_ unit heated by t heat.i ng nmeans

) it Pl 2R AN g FrRass toTie Leasdr BANRE | %Mrcﬁlébéfa% heater
uniﬂfsﬁb@b&ﬂld)édf aigRde dEhcanpdivnpaith a hekalwhi ctoRétituting

th I ned b trod .
an Brcheeftee oty s BT T Talt e Por s ir e o {Retbe
afqmia’ntgtoma‘d hhéfneplinglidise]l 3vdmad N 3i’'s headidgdwgdnmgof the
heJ%E? "I%% th@Q%@QEgﬁ%E%?thQggﬂaéo&géhgﬂtbaoﬂgéf§ut1ng

eater unit s
thﬁxw?ﬁﬁ?ﬁﬁ?@ﬁ#%ﬁ?dorAMEtePeéééPvngC§?1&§Bth9ﬁ?s of the

afcﬁfémee{&ran&n%aftll@w pebhs ; Fahd by iRy ealferomotr/hfg the
aforenent|%¥§ﬁ nmvi n nmenbe
I

de, . f I
aEQr QN A TG ATEt R EPERERE A bnand CRe héater
unxﬂtHeﬁﬂéd/my tieatlesatihgy smeane dosphsedool8g@4neAns. The
afch EIIE teléer Igﬁ hg%tl ng gﬁlanfergblt h)‘?o%%eocﬁ %ln%?]sl Oﬁigw path

Ui T i°ne e” Col
1ntshv§m0hranF1r,gwat5r vebif @hharrecmbme@du@ ben sl ent—boduced

SJInﬁgkhEhgoﬁgﬁglQQPQEEQH%Q.fﬁEQBﬁStégpéﬁgtégecﬁ;thgecoollng

heater_ unit, ont whi ch each nber constituting the

of SheresHentiDALE Mrl%é&%e%%@uwneh*éh%wkgfuwn and/or

after thermal fusion by means of the heater unit shown below,
can be easily performed by air or water cooling by using the
aforementioned flow path. Further, an example of the
aforementioned moving member may include, for example, a turning
table, on which the aforementioned plurality of heater units
are disposed.

[0024]

An example of the heating means for the aforementioned
heater unit includes disc type coils 15 and 15’ as shown in Fig.
5, which are disposed to be able to heat the heat conductive
plates 12 and 12’ of the heater unit, onto which each member

constituting the aforementioned AVF needle moved by the moving

14



nmeans i s nounted, from both the upper and | ower sides

of them in a state being spaced apart uniformy from

and in parallel wth themas shown in Figs 2 and 3.

The af orenmenti oned heat conductive plates 12 and 12

and the disc type coils 15 and 15' preferably have

substantially the sane area so as to be able to heat

multiple nelting dies 13 and 13' for synthetic resin
meagigmilst aneatekdy ﬁlﬁdmuhbﬁbrttﬂlq upﬂmmewerd lower sides of them
. subst ant aII nt| n e in 0.
g %%g%en on d gng aﬁ%uct?&é% %ﬁ eéé% %ﬁé iéhgarallel
wittthé hdits @ &t \ghewpiilns Figsadd ahg' 3doe’§hﬂo@fon@m@sswn¢§ heat

1t dde aé??daffa’ar?é‘dtﬂé‘edféﬁr@ﬁé‘téQng 15 and

eat congictlve ates 12 and 12' ave any area
15 p?ltﬁﬁetfét?lkt hatet ﬁ\é‘?s’éaﬁth@HYtheaﬁg@erﬂFﬁ%rs%ﬁsntéP Pengble

to Bt FR1angh1L3 melftqrngsxarife@etllscahasw ' SEBY| EPREREELY resin
.and uniformy. The _aforenentioned heat c

nductlv
Sl%lattaégeol%la}ﬁanwmaﬁfarm% difSWeVEFpet 029 i Ly same
ardmyheble ibheserefiaehinar €otihd edldnenssed dned heat conductive
ctrona neti,c oki ng,appl..ances.. Th for nt i d
PLERST 170 SREaTe SPO PGP Tcarey LT S ihd el e, 1888 ot
neqnﬁﬁazrugly heanaénaetrémulmm@@ni%area wnd tihei shohesepeepned

hean:eQ:tcﬁ'QiL@ﬁ t\née&ﬁm) éé']gLZ %sizan%ayo)ﬁQerXngrhgrea1prov1ded

af orenent1 one vi_ng means. Enbodi nment 2 )
thathdhm Jagsibgrtof é@éﬁw@@rc@rﬁstnﬁtlﬁtmﬁgdﬂﬁé AyFand 13

foﬂqe%@kﬁhé&% pelsigr NBdal REnkBast per aad f&kﬁid@cﬂrmly The

nt eth r n connectin arat u ordin

s Y nmponinarve PREFar b1 500 wd Bk e

typaef ofoaﬂe;mrsoaﬁd heatrery el thoaeewipioniadesd tygn calrilot ased in
bl e the th [ Iastlc t ube (sof ol :

ele?1¥ﬁ$a reS|n ?O?) pll%ﬁﬁfﬁ%cted&agth¥¥h9¥%engﬁoned

coglaisig (Magns of @hethéaﬁéédU@1§ toripre seprgf for cooling the

a f PSR RO %éa%%rnunbﬂ wHiRe! hb@%e&m@lefdttetd BQ dH€heat ing
needl e_base into ernnglastlc t ube, nmount ed

means ARq JAPEd sh¥%t %h%n%mé%*e Nt ORRE @Wla?e@eﬁs
Emsb&asetl 20on the nelting die base 14 for synthetic

[O@%%En Simlarly, the soft polyvinyl chloride resin
9, which is a nmenber constituting the AVF
needl‘k@rmml g sdomet tedhwnehber guinstdrthoriaie theds{hneedle

waggggfgi‘ﬁédfﬁ d.rg\ﬂ'x%gff@?ﬁgi ?ﬂsqgn%gmtq{édc e f@é’iltl coB¥ecting

sertin e connect into the tube was
apPPRERE &9 amoadenan’ﬁ@dtb@ agEopanenkienedf e@b?darnégltlé

di sposadin tthe oflaforementioned heater units are provided
on a rotary table, and the thermoplastic tube (soft polyvinyl
chloride resin tube) 9 being connected with the needle base (hub)
7 of the needle 1 comprised of polycarbonate resin, by inserting
and fitting the needle base into the thermoplastic tube, was
mounted in a clamped state onto each of the six dies 13 disposed
on the melting die base 14 for synthetic resin. Similarly, the
soft polyvinyl chloride resin tube 9, which is a member
constitutingtheAVFneedle, beingconnectedwithapolycarbonate
resin connector for the connection of a blood circuit, by
inserting and fitting the connector into the tube, was mounted

in a clamped state onto each of six dies 13’ disposed on the
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nmelting die base 14" for synthetic resin. [0026]
Next, one of the aforenentioned plurality of heater
units clanping the conponents of the aforenentioned
AVF needle in a connected state was first noved to
the aforenenti oned heater-unit heating part by
rotating the aforenentioned rotary nmenber. This
heater-unit heating part had coils 15 and 15 'and
mehausﬁdiité‘ldaa@é oremefvr omedk tetat ¢ copsluct | ve plates 12

[0 @ﬁ% to generate Joule heat by applying a high
guency current to the aforenentioned coils, and
heatNex%f t parstietthed forement kdrne@ pnriedidd @rﬁlheiaﬁ@r units

cla%ﬁ) ‘?tl'%qgo onfletsS)5@t @ﬁé'&féf&héht@?on&?@ivﬁ ti"i‘:éedle in a
| es

and for synthetic resjn, ere

conrmqu ﬁyaFQQ’@ﬁgf it f&%‘ﬁ%ﬁ@ﬁ HFORHEIHF m%ﬁ?%ﬁ%dmlt

heMndg8et &y £bBAPLEg itﬁeaamram%&kel%rsécﬁi@taﬁyhﬁa\ber This
aforenentloned neltln

heqlf - Wptt (Ner el e RREY %% f’%%lﬁm? @ni’: &0 i%g Ggusefl the
aforeneef Bsadd eheatf teynddre icemplettican 10f alde 12’ to generate
Jongueg[g%%g-_g | BPed LAY LU%O%etf%e&% %%wehfwm to the
afoyemdrtienedsi podbhse agadn h%ﬁterlﬁeléaénﬁéerﬁ@d to the

af&érﬁ%ﬁtglchﬁ@dfn%l ﬁfae@sc 1@e§ha and F Ot alyifithetol Yekh@ to
synthetic resin ne in order to revent t he

he g%t MSH € 1613 gi senadedpat ety ﬁ%é&nﬁmt%é%ar&r ghereby
thé ﬂﬁéﬂ Df fthgahgglgmalt:otnbeneaagtdm@h@ b&be epefitiiomedf AVhacedle
orenenti one e e c res
LTSI & SRR bEERECHY & onE sEraay - eRe et ting aies
13 vreh 13He _BeateraLMalf $pi ithiddle tibeusedpandarie mefl tiilmg die
afq_ erren%l:orhesd ﬁ efegg%ﬁl e h@f’@epe et hSE)HBUaXlEHS%’f the

the aforenenti one eét r-unit eatln portion,
afW@@“—'FBOJBﬁ@ tdiesrere fupdpBd t%@@rfﬁg%a%mahof%c%agam

afb¥rroteding the rﬁépiﬁﬁ@rﬁleplm rs@ztrﬂ:l}ﬁétﬁﬁfﬂé@l,n once again
S|nultaneouslg t he heate whi ch cl anps

n
P IeeS Tt Ve o e 1o RS £ 4108 iy Fotat ing
onTonnhecs wik 1s¢ el € resiis mmmaﬁr o dﬂd}araf_mpmwmtomeel formation

of (TR o Ry A e S LPyet SR CAchoraing 1%t
pathéngreteneé poveihdnonf thnaﬁnnﬂmqnt dne 1ftping dleS for
synthetic resin.

[0027]

It is controlled by a control device such that when the
heater unit, in which the components of the aforementioned AVF
needle have been thermally fused by the aforementioned
heater-unit heating portion, is moved to the aforementioned
cooling means and cooled by rotating the aforementioned rotary
member, simultaneously the heater unit, which clamps next
components of the aforementioned AVF needle in a connected state,
is moved to the aforementioned heater-unit heating part
concurrently starting heating.

Industrial Applicability
[0028]

According to the present invention, a production method
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and a production apparatus of synthetic resin nenbers

are provided by which, when thermally f using

synthetic resin nmenbers for nedical use, for exanple,

thermally fusing a relatively soft thernoplastic tube

constituting an AVF needl e and other part which is

harder than the aforenentioned tube, such as a needle

base (hub) of a wi nged needle or a connector for the
andonnprddootioh appaoetus refli synaheextemsisin tnémhersn are

f t.,a

o BT er ol EneplrS T leThd SyliBREEL c i ifbers
f oxorAecal wsepaf or Isetamedie .t bleethal hy plugsinaca medet ivedyegoft
th%ﬁl%mbé"ﬁ?ﬂcﬁ&ﬂl%mr fant ﬁ@@‘ h@@dﬁ@eéﬂapb@ﬁéf%art

tubé nmenber can be perfornmed rapidly and uniformy
whigly isyharder than fsyacorsheptoonssd FHQ?eoffu"c}ér?soé needle

bast;er hgblmdf alengkdcakédle &ﬁdaC@dShﬁmé\él@cbl§|ﬂbxﬂthé bbfRection
£ o? |v1t% 17 dains: . geater #ﬁ# 4 the

© §'y’ﬁ Sredth r%‘hﬁét?n(sﬁé’PeFH Fr et ‘é’?lr%‘?:l % 8%
11}tce,awa|ichnist hacid@rachenitzedabypreasnt i shag: tlabehﬁaihe thermal
fu J.roor}”o %%kr)llnec%f m)untl n ﬁ%”%ﬂ%h% £ﬁé£ﬂo§? ?Eé tube

or nedl use erna uséd i n ne

mergtet @raindthet h@mﬂmlri yvhf:usm ng hhede@nhh@nl bhepbherppplastic

tuk?@lngmﬁ¥?'t@§ﬁ e ﬁ@?farm%%ﬁiﬂﬁhﬂg Mﬁﬁily ,a%%dhﬁ?{“ther

conducti ve plates di sposed above and bel ow said h
the}am@d@@m%@repﬁ%aﬁ: cheaf ThAFCPPYECpMEHedbAmBRICalLY
andeadad s Bps{ ©ra enpytghpré@att iwisgi d heat provider

to thermally fuse said synthetic resin nenbers for

nmedi cal use. 2. The heater unit according to claim1l,
characterized in that the neans for heating the heat
conductive plate is nmeans for generating Joul e heat.

3. The heater unit according to claim1l or 2,

characterized in that one heater unit is configured

such that a plurality of heat providers are di sposed
in a X-axis direction of the heat conductive plate,
and a plurality sets of said heat provider

di spositions of the X-axis direction are disposed in a

Y-axis direction of the heat conductive plate as

well. 4. The heater unit for synthetic resin nmenbers

according to any of clains 1 or 2, characterized in
that the heat conductive
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pl ate has an enough area to heat a plurality of heat
providers sinmultaneously. 5. The heater unit
according to any of clainms 1 or 2, <characterized in
that a face of the heat provider which cones into
contact with the synthetic resin nmenber to be
thermally fused has a tongued and grooved shape. 6.
The heater unit according to any of clainms 1 to 5,

claiffaracterized in that the heat provider is a nelting

e or a nelting die and die base for synthetic

resin. 7. The heater unit according to claim®6,

1. chady abtetezedinin fboat dymeheeliti ngedire ardberst hghediednafter

refe*i%%@ té £'§‘d§ @éai?@noriﬁﬁ’ ch‘é?@@@érﬁ%é@yb ﬂi@l@l m

thermal, fus p f.or s i
et REPIRHe ks F%ﬁ%‘? Gt PTG ag 3V E?m FGRiprperbers
r amphicatusise ehabactbeimebl byfased edst acoppriestag shete and
therhﬁ&ﬂ@r ﬂmﬂngacﬁﬁédldwlde@tlaﬂy ®iric! 3ifMsalid OsyYntB&Eic resin
H@H&%%@nﬁegﬁﬁ Sﬁ%#@?'t heat conductlve plate of said
heat er h

fusi gparatus accordlng
. a&i i o@ uc&ﬁ‘é‘?a&léit?%e l?ﬁ"% ta]P ¥ 8fs Pedpw said heat
prOV@d@angheh@lMeat conductive plate to generate heat is

a eRiib diesposedatecbe %ma&@d cApak rrbeve apdtReh&Mr enocugh

heatsgI d Jégﬂ: g%ggg %Eb%gexﬁ 94% Elgénzar&a h%ts?atség?t S&réﬁg%a C_resin

me f&ﬁléorh@%?l%? dpptying an electric current. 10. The
2. t hdiheal héalsé on uapparatasrdogor to ngledmel bi mcBaracterized in

thatChakagkehbzedri Redthalg the: Has hdt:heifeab1 seNAUCtit@ s for
geneQ%%ﬁﬁgaﬁgu%éhﬁe§9'l are configured such that the area

onductive plate the area of the cai
11.Theh e &Tmein Fusp e AEUSChREBr di 9 to aFfpiGICterized
in e nene Sheatear acheri zed copfcguped skngh ohetor mingality of
heathegt®Fidetist Sar@ dmepbesdf oh heating d h@ih&ation of the heat
cond(fl%ql&‘ét'ﬁ/lea at n&’f Sa%ﬂl{aeﬁft\r}! g8££ fofanga C?lglaltn%rovider
er t eat ér i avi ng per hermal

dlsppﬁs}utéﬁnéf Osfyn%%t {CaKes| ﬁllﬁﬁﬁ‘BéP@ ai-’? FHPagest ik @ Y-axis
direfafgioonofipphe abhest acpoiditny et plekeai a5 @4]1.

4. chapactigsdzad @m@onﬁafl%yﬂghealev\fbggnmm@réoraccordmg to
anyrr8¥| Qﬁa&t%@ %h%%t rl'lral:’acf‘:erlz rén%/rghhet Bﬁer Slﬁ conductive

e ther'ma ased”
plah%ab?ﬁgaﬁe§ﬁ§u68raFﬁé ﬁéhﬂmﬁﬁthCQlQﬁﬁlltY of heat providers

simultaneously.

5. The heater wunit according to any of c¢laims 1 or 2,
characterized in that a face of the heat provider which comes
into contact with the synthetic resin member to be thermally
fused has a tongued and grooved shape.

6. The heater wunit according to any of claims 1 to 5,
characterized in that the heat provider is a melting die or a
melting die and die base for synthetic resin.

7. The heater unit according to claim 6, characterized in
that the melting die and/or the die base is made of copper, a
copper alloy, or aluminum.
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pl ate, and anot her novi ng nmenber for noving the heater
.unit having perforned thermal fusion of synthetic
resin nmenbers, to the cooling nenber, respectively.
13. The thermal fusion apparatus according to claim
12, characterized in that the noving nenber is a
rotary nenber in which the heater unit is disposed.
14 The thermal fusion apparatus according to claim1

hatr}‘?é:rtn%“ ng ignt tﬁ%&;a%tﬁ%tsl n]go]pf &Y}@h@%&' ¢ { :ﬂr‘p member
r

i rre er on
herﬁ}ﬁt h@ Ferr e%‘?ﬁe‘n’eﬁ‘f;{)erté) ﬁ‘ﬁuntaedt]é‘ﬁ?%a% hef%é?trbr alEPﬁ’@FatUS)
charantecoobd ngy oft tIeadieatepnising hhei hgaper futitedccording to

any bhecimhnst ust®m obinayRtdig! iferr RSP IRENS AT Gonductive plate
of Seﬁrfg rrggraut omatically and continuously, controlled

control " apparatus. 15. A thermal fusion met hod
5. of E&)ﬂt hEReENRbsi FlFEMberaPRiatufediagiorddag to claim 8,

charehbeactsd i zedthatt hat s@iadsmeidiodausiagndinet etkdly conductive
plat‘és"&g 5@1%%5‘[% 'Tﬁleaf:usﬂ ona a98§ia USpBSEQr %gongoé Og ?Q¥e&)f apart

nd t t
abov BTE A Ui b F Xl BOUDET TuSD LHE (P SURL RERLEE unit,

and raé@pﬁeﬁeﬁ’@elcatl@ebéhEni;l@ﬁted:ondu@tl\s%umilattreertrmpq;@rmna&e Joule
heatt e applliyshiy dheelegquitenantrdat the latter is

syn ti n [ /
lo. APNE Sgaln ki AR ot o 440
éFr‘F&ﬁFQs%Pc fhbERS qaroRheh e BEKBIE ive plate and
the me@Atli ngref ?ﬁéfsgnrh@tlsw@mtrhatrrem:@r whiegh i€ the heat
conchatdee phanesahd &hesnoplasd l@oﬂen‘oer) 16. A thermal

11 fUSII\HQ %Elilﬁgl()ff %chl)trnlh%? e e, JE?LSQ:S}‘VL%g ftog )?eé@ claims

use, charac t sai conduc

K&aﬁ%‘F for t (¥r AR 1819 apB’é‘F ats BEEDdr dieRG oo Wmits, a
memb@fr ¢bai hsating othel, hearid dadmelunpinei pgavé ¢hessiathettier unit,

and lkesobl iRghREEL® tde tffte&ie%ltelinhhltsh&)@j:rﬁ%rp”@dfchyned thermal
qul%ffht %f)éyﬂggg{ggcrfgyi% ek ,{%at the synthetic resin

e insert etherrmlastlc tube is
12. 3 oy REnetherTak; f Horller ARREERLIS haPeeFathan &ai ¢lain 11,

charpetremipiatt by tabemriaichdd Db mab iy oeteer difaretreovidg the
heatde uhbey mepl agtict té,ghecmﬁ‘l@ erdMUt hdiibe &k | tOULRN thermally

fusg 8 STRRTEl S thoen cheatind, B e gt sctive
Platsy, Giice APAEARHEEFY DG RETPST h&PEEFOV HiarF Ehéieater umit having
perfdenedplthstring 1t ubesidd : of nreyntdicanet eresfnt rerveats, to the
coo PL Y i ilgfbapen dBpddiadk 1y .

13. The thermal fusion apparatus according to claim 12,
characterized in that the moving member is a rotary member in
which the heater unit is disposed.

14. The thermal fusion apparatus according to claim 1 2 ,
characterized in that mounting of synthetic resin members on
the heater unit, thermal fusion of the synthetic resin members
mounted onto the heater unit, and cooling of the heater unit
having performed thermal fusion of synthetic resin members are
performed automatically and continuously, controlled by a
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17. A thermal fusion nmethod of synthetic resin
menbers, characterized in that said nmethod is
conducted by using the thermal fusion apparatus for
synthetic resin nmenber according to claim114, and
nmounting of synthetic resin nenbers on the heater
unit, thermal fusion of the synthetic resin nenbers
nounted onto the heater unit, and cooling of the
contedt xRk @ving performed thermal fusion of

15. Synﬁh Hé%ﬂ§¥“§h <ﬂpe§étﬁ§8 %%rf ﬂ?% ti L”fggﬁﬂcﬁ%%gers for

cont I nuous contro

b appara

reai S S5 ot g fS§ T e
usi rﬁﬂﬁ th qﬁ}qﬁjéﬂﬁfr u§|§pﬁgr§5ngot97any of claims 1
to ]c"naraétq eflte e g aHas tilve tubiempyipitast ite ftise hiegtgr unit of
said @prawpkast fedt dbe fnthetAvF eeédl membaend tdhdosyimdeettied into
sald egiarmgriert ito thee peeritsdy ithieo el i rehentophast the latter
is dybehdtsi@ wannedorddorcidie goanesinen, afna@ dredy cal

1COVQ@13iﬁhé¥5&iﬁmﬁﬁgﬁdbéQof@enbﬁﬁfﬂﬁ@|@i“ﬂhél%ﬁérmoplastlc

ubeanQﬁ'o'r &!&eer s rﬁ!h c resin
e g’% oL s n?ﬁr{{?p ol it 1;59@&1{% s

US c . re
16 e %b Hﬂ%%%%&ﬁ MMﬁ%z
or URtHicts cus‘?'es Tt ' For Thedidtal Saish r&ecféadd iy fducte
by Bfthg Lihggmed. fgglon apparatus accordlng to any of claims
1 to 14, and the n@untlng of the synthetic resin members to the

heater unit is performed by satisfying the requirement that the
synthetic resin member to be inserted into the thermoplastic
tube 1is a synthetic resin member which is harder than said
thermoplastic tube, and D D' > d (D: outer diameter of the
thermoplastic tube before mounting, d': outer diameter before
mounting of the synthetic resin member which is inserted
into the thermoplastic tube of outer diameter D and is harder

than the thermoplastic tube, D': inner diameter of the heat
provider when mounted) .
17. A thermal fusion method of synthetic resin members,

characterized in that said method is conducted by using the
thermal fusion apparatus for synthetic resin member according
to claim 14, and mounting of synthetic resin members on the heater
unit, thermal fusion of the synthetic resin members mounted onto
the heater unit, and cooling of the heater unit having performed
thermal fusion of synthetic resin members are performed
automatically and continuously, controlled by a control
apparatus.

18. The thermal fusion method of synthetic resin members
according to any of claims 15 to 17, characterized in that the
thermoplastic tube is a thermoplastic tube of an AVF needle
and the synthetic resin member to be inserted into the
thermoplastic tube is a connector for the connection of a medical
circuit to be connected to the thermoplastic tube and/or the
hub portion of a winged needle, which is harder than said
thermoplastic tube.

19. A thermally fused object of synthetic resin members for
medical use produced by the thermal fusion method for synthetic
resin members for medical use according to any of claims 15.
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