SPECI FI CATI ON HEATER UNI T AND THERVAL FUSI ON
APPARATUS FOR SYNTHETI C RESIN MEMBERS AND THERMAL
FUSI ON METHOD FOR SYNTHETI C RESIN MEMBERS Techni cal
Field [0001] The present invention relates to: a
heater unit for wuse in thermal fusion of synthetic
resin nenbers for nedical use (hereinafter referred
to as a heater unit); a thermal fusion apparatus for
synthetic resin nmenberspEorrigrtionl use configured to
have the aforenentioned heater unit (hereinafter
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a thermal fusion method of thermoplastic resin members for
medical use using the aforementioned thermal fusion
apparatus.

The present invention is 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
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Traditionally, for connecting relatively soft
synthetic resin tube, for example, a soft wvinyl chloride
tube of an AVF needle, with a hard tubular connector for
medical use such as of polycarbonate or a needle base
(hub), there 1is a method of bonding with a solvent or
adhesive, or a method called blocking in which the
aforementioned connector or needle pase  (hub) is



1l inserted into the aforenentioned soft vinyl chloride

tube and the whole assenbly is subjected to a heating
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thermal fusion part of the tube members.
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Disclosure of the Invention
Problems to be solved by the Invention
{00051



In the case of connecting synthetic resin nenbers for
nmedi cal use, for exanple, fabricating an AVF needl e,

when connecting by thermal fusion the thernoplastic
tube nmenber constituting the AVF needl e and ot her

part which is harder than the aforenentioned tube

such as a needl e base (hub) of a winged needle or a
connector for the connection of a blood circuit, an
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probiemns by providing: a heater unlt comprlslng 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 é,ynthetic 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



menbers for nedical use produced by the aforenentioned

thermal fusion nmethod. [0007] Since the heater unit

of the present invention is configured such that the
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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
conductionheating, therewill be noharmeven if a certain amount
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



heat conduction from a separate heat-generating nenber
thus allowi ng the thermal fusionof the aforenentioned
synthetic resin nenbers for nmedical use being in a
connected state. [00081 Moreover, in the present
invention, it is also preferable fromthe follow ng
reason to adopt Joule heat as the heat for heating
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to configure the thermal fusion apparatus of the present
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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 ag in the aforementioned embodiment. However, the
application of the thermal fusion apparatus of the present
inventionwill not be limited to continuous production gystems.
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the thermal fusion apparatus having the aforenentioned
heater wunit will be described in detail. Heat

Provider The nelting die for synthetic resin used as

the heat provider is formed of a heat transm ssive

mat eri al and heated by heat transferred fromthe heat
conductive plate. Therefore, the heat transm ssive
material constituting the nelting die is preferably a
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parting plane 16 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 plané 16 will leave a stripe-like line
on the surface of the thermally fused cbject. 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 sclved 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.



The aforementioned 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 menber, for exanple, two when there are tow
melting sites. Further, disposing the multiple-die
array, which is disposed in the aforenentioned X-axis
direction, in the Y-axis direction in multiple sets
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andoifect | BRSBECRIBPOEd WRIUE1CLY b 2FhE8r t1thg BandCr 12

difettiog. the connector into the other end of the

[§Qf£ plastic resin tube. On this occasion, clanping
referably performed such that only the t her mal
f usi e shomi on Figs t Reasgrit hshecafessrenehtesd med tiag die
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- needle, by inserting and fitting the thermoplastic needle base
intothe thermoplastic tube; andthemeltingdie13' for synthetic
resin disposed on the aforementioned die bed 14' is adapted to
clamp the thermoplastic tube 9 constituting the AVF needle being
connectedwitha connector 11 for the 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 fo_r the soft tube and



ot her than thermal fusion portion will degrade that
portion, thereby causing the problemthat the tube
becones prone to be broken or thinned. [0013] D e
Base Al though, the aforenentioned nelting die
13,13 may be directly connected to the aforenentioned
heat conductive plate 12, 121, it is nore preferable
that a die base 14, 14' is firstly connected to the
an bdef ioorekiot Eve tﬁieaherqlzzorrmm heeh appd igd 9 agoortion
otil£ didn %efn%lc‘f%%%%egot:elbﬁ' §1@H.ed@§§§de ThWSt portion,

Interposing a base bet ween the nelting
th%rr%bnsra%n%ﬁ@et REohdsm tl@@hoﬁm i PECOMES, PEONE Lo be

br&tderSr ath Aslvadnt age that when synthetic resin nenbers

[0 })ether_rral!yfused are nounted to the nelting die
(1]-33,.13' , It is not likely that the nounted synthetic
DiéeBSage nmenbers will conme into contact with the heated

h
and HOBS ke e M artyeidned Mo FnS LD VPO
diterply astunecsied he Eymefiererensipnedhamiecopductde; I?late

12 bl’szr 03_/ q.s”ﬂof@%!x‘é&f@ﬁr@tﬁétra dv8tdse 9, Dl is firstly
COIF%‘F Iin the di e base. The di e base

o T L BARBUST 8e RAPEFIA: 1?pr @F@F%ﬂnﬁt%fﬁ‘aje‘flng
di®rial umnygm %hﬁactéast@ D &h&a’ibawduﬂ:hus{l tjnterposing

(OLaL, feat, conductlve BLae The, heal, 20niPt ¥P ce neat
copdavt tes pWiaﬂ:l& tTeatl2 byt feosd anmwmttnaga that whdreﬁmthgtlc
coL 7 BB IS8 SR PSR Shorpilcla tapcridneinins
dlﬁal?e,r i3l s mthls awistlékelyPEbabrEht ylouriechpaathetdgeresin

mettﬂﬁ%s Gandu Et')hl\éel R 8t& i acrabQrenent it d fieat conductive

I clentl reto heat_a plurality of_ the
eLafor Eiertd bide Y iR T G« aRG0RS| FeCSTREROsSible
tolderirall tlflél%h@&zr@fl ﬁwi@@tkampée&tnrﬁem)ehs é}ﬁ‘[tl‘maﬂllccaés:m

u grﬁ%gt(?%e erf s Igt gj)r%)gﬂﬁsl and ug %r nh%t or
oﬂreocdlﬂp)@)sech |trhea d\ieablasedl r €oei die k@se Selt,s 14f' ﬂﬁeformed
of%e%.tpc%r'idﬁ@tz\!@é %Q LYo el f%@% ;§>Q£ oVt fRE thi€m which

inare disp o84 opposi n a X-axis
hadl aeb@gbnhewﬁeﬁ@ndgchéaﬂ-t?z’onduct i ve pI ates 12 having a
[ogyhficient area for heating.

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 formedical use canbe performed
simultaneously and uniformly by one heating operation. For
example, in Fig. 2, there are disposed in a Y-axis direction
six sets of the die pair inwhich twomelting dies 13 for synthetic

resinare disposed oppositely facing inaX-axisdirection, where



the aforenentioned die 13 group simultaneously are

di sposed vertically above and bel ow t he

af orenenti oned die 13 group; also heat conductive

plates 12' having an sufficient area for heating the

af orenenti oned die 13" group simultaneously are

di sposed vertically above and bel ow t he

af orenenti oned dies; and four heat conductive plates
healy godidyssae Phates a2 beyangcarriifcticientppaeasiap hgafing.

thd & rSiaRasedahove d he gﬂéﬂﬂ‘%ﬂﬁﬁ%&fﬂﬂ%re Hi®posed

not shown in Fig wever, the nunber of the heat

VeRohRRCEY @bOEsﬁétr&b@iowéh?s%%O?%m%?1%%1 fdg YHoEREP; also

he@i’f’@@ﬂﬂ{lﬁﬁﬁ.v_e?ﬂ eft@tlf 1Pk Q‘Ia@ﬁ.r!gnalﬁ Qiudlf 1@&@%@3{@&@61‘ lr%eat ing

e, and it i sQ_possi bl e i spose. t wo

T gl e SR gRotE bR ARSTEL Y e e =ed

vetthicalelt iaigpul erfdobedynt hiati afoesmant henefydheat iamgd four

hea‘rj\'! Ic %dut&%.v%ebﬁb@g dé\?‘% ci:%p E%H %Egt%ﬁséﬂeaE%CEMCtlve
Sh 5 era

orma cut
_ platten% 128 arkB LY n&lﬁ@os@daab@wﬁdubm velpiagedigs 13'and 13!

aré'fﬂ&@ Q6 NgnSHER | CLZt) |'H8§re@lehsowth'émnftﬁlﬂgrh@ﬁ It¥E heat
and rapld cooli ng~of the_aforenentioned he

coRYfits W ghes éo kB essdris ineok Hé“ﬁé&@eFoﬁ*ltﬁ]il? FroGment

of Ebﬁ.‘é@lfatle%vﬁ@tbeﬁl asadéﬁmﬁlhbwés? ndsid ﬁ)élm@dyoss:.ble
canbi ni n connec

nd ct e
b
andlites lavd thedinel basg) dis faf aymdhatacase&lneaherebw heating

aﬂp%%léﬂl & étle?fcﬁfe fz-.h;n%ew@f Lsof. Hefairt@mdwag ¥Eoun

Iate exa eati ng ne er for cau5|ng
indogludii vié ipl prefetrabhe wpoferem iBied ineatér bA| tllflothe

| he%@@%ﬁ@h@tlﬂ%@ pPd 1perkor i Nge-dedi-hiaguaast rZlg.l‘lleh.fﬁ‘aZL1ow
eat conductive plate to pr.oduce heat iLncl udes.co

uni EogRhaat ingh M H3P ShEoed 1agarE, t sraﬁer‘a‘aﬁg}tgaa%édheat
coRPa¢tivd praed| el relationshlp with the heat

con ive Iate 12 .an 0
%b% g in heer ﬁ‘lﬁc’:ﬁ:ﬁ (]S]lﬁlrlr%e E {W,'glet Hresgﬁt i?n@ggtlon,
a<xmqummmuwbneﬂJ&besméﬁhandomﬁinlngaﬂkaQDBscbiEgﬂdﬁiheat

co &u E%Sﬁ%?:teéjgh{iat X }{LSBQ %ﬂg&% t%n% df@ or&”@@%@ﬂggion

' con I've
,ofaﬁodeae@ndoaealgobasqs 1§546f©ﬁ§e@ohﬁnﬁﬁyau%@ﬂt?ﬁ Ridh-
[obigpuency induction heating may be used. As the

alternate current for creat t he na netic f
Joyenclark G%ﬁ?@aﬁéaﬁ M%mh?ﬁhO%gg??Eqﬁgﬂ 9CE%Y?eh§ g?

sevexakxbupdeestst hiz Hea tdevaniaibddf onidalus ing the conductive
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
conductiveplates12andl2' asshowninFigs. 3and5. Byapplying
alternating current to the aforementioned coils 15 and 15', it
is possible to generate heat uniformly 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



be adopted, but as the generating nenber for the

af orenenti oned power source, sem conductor devices

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 rel ationship of heat conductive plate coil, it

is possible to nmake the heat generation nore uniform
fréduenmhautrrdrte dieatevearzdu tiindeeplsatie; thoseveral i MHZ swill

be rd% gh %.bldk?ul% QL01 #He%:a '“i'%g!;mcm{e tﬂﬁ: @E@aéf&ﬁeljﬁ 1oned

con ive p are approxi mat e
POWOW ;asemdgondulgé oredevpresi serh & apheleatélﬁd%tor

ged £ tGOR! %.' peubf tiBeidi1BiNGe, e heghy P ovbHeindarter
be heat ed n1n|n12|n%amaste OOlG%@HErelnaft
areufisie BPTERYSThel fralf AT §Rt gg)ﬂgﬂsw‘ée plate

meéte§l @hf@{?ﬂén?mip netli Keht u(S@ncthd:ﬂitfgvé heldieat ercohlf it is
e er.na i on ap aratus of the K nt
podhihdd st e cHst Hedt. SPREAALy Spoliek Frut E3FR thgougpout
thé heborrcaphartatvespl foe ; bmw&pbe as:Smpwafhma5ﬂ9§KDCQnéh@ure
sugh o %d a8 %EOEHM%E% er?IHH%Né gmt BREI Eoil
ers satl s e reqU|re one
ar@famxlsrmeﬁlat »S@mﬁesandn@hﬂ@@tf phe iRtk @rm@@% apg the
aid herqmh Ly ééﬁ@’cglnéé i therd®pl aglinecMeHe Gilatd phowvidesd can

the other of themis a synthetlc resin menber for
beﬁ%@?%%@ hERiMhF LRI ¥a8bChe inserted into the

[o@ler ementioned thernoplastic nedical tube and is a

t het mh f d
o OrESRErbEERE s 1T APTRAE Bk D o ARrhUR of
sytthetic redih mamhﬁraﬂﬂmmemedloaltm@¢nnyhasﬁ@@ hgpser unit
and§HY IR nglgtl' %s:.ﬁn_aépgﬁéﬁ_[a%u@'o%n@ﬁ@r%fgséﬁ@ iSWtReldCwill
Fesin nenber I Ch i ar

. . der than t'he aforenentioned
bet pperbpiastiy dapBerberdre nounting). Since using

~ synthgd tﬁeﬁ:%unfm@@aﬁp&%tﬁswf@@ et Vhhskieald i Figs.
the aforenmentioned re |regﬁﬁ} al_.l ows thg L oprave % ¢
2 3P the VHRHSLDIRIBRITT AHFTRY SORESCVAESS haY REERT e
rekbhe hekbBeandwhbheh sannetyothei regaimasenposkibl eneoof the
achi eve the. advant age t hat .t c e I t

v RRR ERE il DI 0 Do Hrdated L0 (100 R R, o
isi & thepmeptaablie mhducahetabeneﬁedttbﬁe@thﬁ@ of them is a
syhgﬁ%gﬁ_)gl Ast{ g imaisals St uhgaapgh e sHhet 5Ccd 8 Anserted
into the aforementloned 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).
Since using 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 is preferable that the aforementioned
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medi cal use to be inserted into the aforenentioned

t hernopl astic nedical tube, and the heat provider
(melting dies for synthetic resin) also satisfy the
following requirenent: DD > d (D outer dianmeter of
the thernopl astic tube before nounting, d': outer

di aneter of the synthetic resin nenber which is harder
than the thernoplastic tube and is to be inserted into

theﬁﬁb%la%@?&m?r@d@%'éic tusee Qfg 0%@ Ler E}&q Ol fember for

HEdﬁ%BEnﬁgﬁ fxBYB%ggﬂgé%dl nEter heat Eg dﬁﬁermoﬁlastlc
mediggdi sfupey hendaf Greenegat om@va«d@@puu h@iénﬂg Eil@s sfog synthetic

resiry nAde p@ss,ar,]b} &hd doatbiheng tdmiiadwantage that t he
adpesi vex 'betmeen the tube and connector is

ove 0018] synthetic resin nenper f nmedi cal
D: uggJE aLL?F%Er togd HHE o em%?ﬁ%ﬁ%stmbﬁeﬁeéaret dpanting,
'= |<sufmlefcte1raa@|tyﬁr fodr ribe ofynghetier rebihameeper heniathels harder
thart hehaoptiastiop1bebe: asubdesssid bed akevepe Byirddepbdindinto the
the]?rté%ﬁagefé'tgw toﬁogu’%%ﬁ dl%m@gflnpo"esf% ol ﬁoﬁ&ﬁl | eve

vant ag e connect) on si orted

D ANGRT ALPBRE R et e fyie REREaRT PG d%He W@&ﬁn@ew
st rengtdsigfg t by rtthertnet  fresiion pemberBxamplied oSaSmsﬁy the

afof@ibhaabhens ddpl veendRe: continati gns oft haréhade possible
to ﬁ%hé%%r b% ea?%%h a%geét?%é %%lgx\éééﬁ/% péﬁéégeqeecﬂe%n the
tub %h?%@lﬁ@nP§§§9r #ﬁu%ﬁ&%@?%@efln resin and Soft

[00pd)yol efin resin; and polyolefin resin for the hard

syt het gt resk@ meihan, anbmbber rr@ekasme@ledaqstqm?él Cto be

| for the soft s nthetlc res
lns%ﬁ?%@. TR S ?& E%’ ngs é qgrgu%f |%S Hpreferably
forpedl ghatdryalpandig hefrdae Ebﬁflu g:m%tﬂ@ﬁrmppéﬁsmw tube as
desoeeédkd @heed.e By stogtiQg andlconmeti gurbiiohi,g.it2 i$ made

pos§19h@nt¥iQ%bﬂie@ehQﬁﬁﬁra&@éﬁtg MR tPRe QQH%%QEHﬁéh site

is ShpE e bt dns ik of ﬁreéfﬁ%sérlgaeﬂﬁg”%'he EW necting

strength of the thermal fu81on part. Examples of such
combinations include 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 ccnnector 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;
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Fig. 4 is a cross sectional view of the heater unit

consisting of a nelting die (tongued and grooved

nmold), a die base, and a heat conductive plate; Fig.

5is atop plan view of the heater unit disposed with

the coil for the nenbers to be thermally fused; Fig. 6

is a schematic cross sectional view of the nelting

die (13, 13") for synthetic resin clanping the thernal

fusify. parisofh thessherawplastli cviawecd tbasthisafemagnit

| .

col e S2ar e A0 ALY (REEPIRN bRl Barf). = aie
baggownhe fhieatedtdte ive RIRE”i e, of the

thergmpl 8sid ¢ 8P 1L ABRESE Bhel heav@F i@ ddkBokes with

synthetic resin and an annul ar rrerrgté:[r %m@ch S
the,fofer Thdiis MM ieht?o i i oe Yardd' $5 i i t t ed

i nt Fihee bd @ eanrambonedtade seandohiad. vBew of the melting

. per.spective_view of. the heater gartrid L ;
a1t tay s oF e at b W A RS Bpg by, tyeion
palSymjotse £0O20bpladkid| Bub8 AvPnsedtiuging Chanpvh needle,
f.or [ f .4 ' it 7

anﬁ%}gfg{ a%leé) (1?1%% g iﬂe?na&f%sﬁl%%&grltgé%ﬁ%' _

t herfish! dsif @ cypEsosani peatVdewhhseshowhertatted state
in HRY ARBl, a8t itthd ¥R rumbp1Wetd cliubbes mlanfgési @ pREtm@fting
.caonnector. 5 for the connection.of bl oo ?’I r,cui.t .ank(lj 3
dig fernBpt T T EC FRFe 0249 ApAPRLORTTRNRAF pPafiLtchy 3 Harder
thadeat cisondutdtargept bbeed [ 00244 ldhdklis ngfditeed orinto  the

fs%ergth tié:l,lrcisii’rl21 _131na/lelti ng die for synthetic resin
AL B 2-1FF O bed
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 AVE 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

121 Heat conductive plate

[0021]

13 Melting die for synthetic resin
13! Melting die for synthetic resin

14 Die bed

12



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 |ine of heat conductive plate 19 Tubul ar
menber fitted into thernoplastic tube and being
harder than the tube 20 Upper nelting die 21 Lower
nmelting die 22 Plus side heater wire connected to the
14heaﬂﬁmadakiridge body 23 M nus side heater wire
5 conne( ed to the heater cartridge body 24 Heater
cartrldge body 25 Die base 26 Lower nelting die 27
15 Heat@rilcartri dge body insertion hole Best Mde for
16 Car rpdAg QUtp e I nvention [0022] Referring to the
dr aw ngs descrl ption wl| be nade on (fb I ments .of
17 5 t g ieing die éﬁra%%tf%%%c BE8Tf Grongned apdareayEs o)
17them@itﬁﬂ§ﬁﬂéﬂﬂ%éfﬁthﬁf&&&eba&eﬁﬂﬁéd&&andgroovednmld)
ther Iastlc be .const t|n n AVF needl e; and the
8t her ‘%%ﬂ‘? &ba%o%%lﬁli‘%tlr\ﬁgﬂ & AVF needl e and a
- 19 conrBdtwdrar frembielre fébhrdcinion tdferandy oot ici tedpet andneeing
or thermally fusing the conponents
hafaé#ﬁ%%ﬂ%oren;§&$oned AVF needl e simultaneously using
20t he Winsemaktigediiter nal fusion apparatus. Although

21the;@ﬁﬁﬁgﬁ&;ﬁﬁpgguﬂggts relate to an AVF needle, the
present i nventi on can, be equal |l pplied o othe 3
22t herfrts PISISORSBEFECT TS e Sectef | FAGeHgALe? Cartridge
bodﬁjectlon needl e. Enbodi nent 1 [0023] The ther mal
fu3| aratus_for synthetic or di
31 he T EEL AL Bnear FEATT S OB boren S iFRger GartFidge
bo@alr of Iomer heat conductive steel plates 12 and 12

24diSH%§§ger 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
gimultaneous 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 fusion apparatus for synthetic resinaccording
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oppositely facing in a horizontal direction as the
heat conductive plate, there are di sposed a pair of
hal f-split dies 13 and 13" made of copper, which are
melting dies for synthetic resin, oppositely facing
hori zontally in a X-axis direction, and six pairs in
a Y-axis direction, and the heat conductive plates 12
and 12' are dlsposed on the upper side of the
to dfter presentnedbbdlifespl it dpefig@raddsuch ¢MMQre0ntauPalr

of hﬁg&er CRDGUCLLYALR qhal Se%@.?tsg?lg?t%é the H genosi 48 Hosea

forenentione es 13 an 13" are not
oppstrMrelvh Frging2)in an&%@@wuéaréati@na@ﬁ ehBe heat

corlNE: 1A ?llﬁvc%l ' Eﬂeg{a at}.%‘tdg"spto@t@'dié jo Bl b‘ﬁiliﬂ/?:!\ftggrjﬂﬁ Ries
Conponen nee constitutin nee
13 G REpIRSHE £Lt GHRPS it g TG ORREE Hr g SpnEor Syatnctic

res$iro) ejﬁ;rdsmmqr Haldfingphotrigbasaldyand 4 X-axheatimgrtion,
ans of. the_ heater .unit _f her I ' .
and G RAE S s B Sueris SrrsShibler Ry Ynt e Clidherive
plaoot | hy rEEnst DT atre difspresreght ponsbehemriary #bdasof the
af%% tied e %%1 vinggt he aﬁﬁo'i%ner‘(tvdk@}%d the heat

eater unit and the heater unit
con@ug ey RW%at@#@@%s @ tHE coRRSy ek, Fhe the

af iAo ed1¢iahasedi ss prehanabd vy akeride aMdvh an Fig.
flow path mo%halr vvatehﬁor ot her cloq:l g fer
2) ingdiat LER FRIT Y RAIGEI K TRte "ERE  CORIPBIP O er NeFte
uni s ippRvienge Wttty @aoh tda[epm@htn:gf aohebldéen‘elctq)mtiﬂi:teting
an \(ﬁﬁ}el:ch I aﬂggle%ﬁtd%ed#rhlgtgﬂasyfé r%.lb ﬂ& %% S%ct%f & in the
af dyedroan t i oreed Etﬁ@léaspllyt pislrefa)ﬁﬁe@in%ﬁénrh@atmgéﬁ*eans of the
he%@@f 1 00; DY 4S 't@)%rtrrléq lfyaff‘?lrs%?i%nébeﬁego&lbgﬂéﬁgt fonstituting

her, an exanp f orement i oned novi ng
th@renﬁéqarﬁmnth@n@@e AVEr BesApEe, £UARIGhg M3 e, ©Hn the

af&\iﬂérﬁ%nﬁr@n@a Q{e%[@m %&@hspl dhal rth\YlI@é rﬁ’?&t@rfd:tﬂmbsnng the
are di spose exa eatin a

At SEReRL G Tehugengeat de, e R b TR Peater
unﬂ@lhéaﬂédahﬁ the BSthngnmeanﬁlgo tBe whbihngr means. The

disposed to.-be able tq_h

af%ic %%t i%n%%é;ﬁez%aesf qhgesg %ngmﬁa%oﬁg%? l{&v%ﬂ/%h flow path
inhendich &bns Watte ,ngr titdeaf cpehbng msid AuR %éﬂt@oduced
81HE¥ §hd¥ohRe 'TD&{E %eﬂﬁal@%@%o‘rﬁt%@f&guré r&fntll’fét Booling

er an ower sides of In a state

of m@afﬁb@wﬂm VBE Ayt & F@ﬁﬁigﬁdmﬁ%fﬁa%?r@? st ifand/or

after thermal fusion by means of the heater unit shown below,
can be easily performed by air or water cocling 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
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with themas shown in Figs 2 and 3. The aforenenti oned

heat conductive plates 12 and 12' and the disc type

coils 15 and 15' preferably have substantially the

sanme area so as to be able to heat nultiple nelting

dies 13 and 13" for synthetic resin sinultaneously

and uniformy. However, the substantially sane area

nmentioned relating to the aforenenti oned heat
mearenductbuatefl, af esm 2o tindHe? upprd: thd Ebwert ypdesopf $hem

in ]a s%g@elguetlgge Qggd Q 8?\5.3\31[15. grr?ﬁ? C&Ir!uﬁ’ trrgatasxaéﬁel
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coﬁ%ﬁﬂ@tﬂré Y198 JWnbery0f el te{rﬁg He ik aﬂ}i)el?co:LlfsmlS and

syntheti ¢ resin sinultaneously and uniformy
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af or énenti oned nmeans. di mrent 2
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I o T Ml iy
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apparatus accor ing to the aforementioned embodiment 1.

A plurality of aforementioned heater units are provided
on a rotary table, and the thermoplastic tube (soft polyvinyl
chloride resin tube) 9 being connectedwith the needle base (hub)
7 of the needle 1 comprised of polycarbonate resin, by inserting
and fitt.ing 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
goft polyvinyl chloride resin tube 92, which is a wmember
constituting the AVFneedle, 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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Next, one of the aforenmentioned plurality of heater
units clanping the conponents of the aforenentioned
AVF needle in a connected state was first noved to
the af orenenti onedheater-unit heating part by
rotating the aforenentioned rotary nenber. This
heater-unit heating part had coils 15 and 15' and
caused the aforenentioned heat conductive plates 12
me]atmdlglz:llet dagendrét eox ayireHedaitc mesappl yi ng a hi gh
i&quency current to the aforenentioned coils, and
eat is transferred to the aforenentioned meltln
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synthetic r e again "after releasin

aforegmemglened f grokimt hetnd SNCTAE r%% y=? hethe
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RRedipl d dSRONIPLECHC D GO LOln e G @ liEh iRl aies
ea uni e corrponents 0
13 asfmi amént i Smadepa/malr@aplemnm@ beewsed ey mplségg die

130y qhe afor %@n{gke@egabm@at efrigt t cheatbngo NO¥1d9Nofi Sthe
hovéd 't o fhe af orementionéd cooling means and cqol ed

af preren PR therardr EHEhPRofUPREEREY thiiRt fusion again

af@éﬁ%I@é‘fx@éﬁiﬂe toe) daad e1ieldn s\}hltﬁlétﬁ_baﬁaglﬁeéhce again

£ CORRELARE BT ES TeLESRBVF (0o W8 T GhERP B Forating

onhﬁah%rsmﬁe&te:aﬁ:esgnpmmbembn cudeant ¢ prstrantl’cr’rge formation

of?aﬁgtlllpi%gggma eﬁt rfﬁgeépgpzlllé:%t&' | f:{:y knd Q02 ] @iry atOthe

T On ion net
paptbogcp] ame mma&mmybftf@mfmawnﬁﬁm%ﬁ%éﬁ@gaﬁées for

syHEH¥t98dn€¥1ﬂ@'Ch when thermally fusing synthetic
[Oggiin menoer s

It is controlled by a control device such that when the
heater unit, in which the components of the aforementioned AVF
needle have been thermaily 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 needlie 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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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

af orenenti oned tube, such as a needle base (hub) of a

wi nged needl e or a connector for the connection of a

bl ood circuit, an extension tube, an infusion set and

the 1like, which is harder than the aforenentioned
and ubeprobiect henmappafrasiven of $hethenhecreshnpaembers are

it h Mhsiber
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théfﬁbﬂﬂé&%&%'ﬂﬂbéﬂaaﬂﬁ%ithmg&@PBnCﬁﬂFbﬁe@@léO&ﬂ@dother part
automatically |nuousl at .a

Wh]rﬁl'bdﬁchﬁﬁi?y t ayn @hﬁ ﬁ%OI‘EIIlenE\ Hagfiel;&a% tsurc&} as a needle
basynNhhehi 6 r&Sﬁlﬂgﬁﬁnﬂ?@éﬁlé gﬁji;al cafiertor €er thd dconmmsctaion
nit characterl ze | e
of 3 BuEhe Chidutl o A SrekElel cORMh et M i Blr and che
1iker wimdhcad hasdetrot hen ttier abryménsddned tatkeson ﬁb@t@@ﬁrmal
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iI'd synt Tetic Tresin ei ng nount ed; .and heat

mernwa wd e mermbe rg M@ﬂ@éleGSabévéeathﬁal R SRR astic

tulé eehen: céi@@fee?@r§§kﬂe5%plﬁmﬂéﬁﬂlM@lﬂ&l&ﬁ@ Caﬁdbﬁurther
heated to transfer enough heat .t o sa provi d

[ t

the PHARRIGFHAY PERSESSaF RELTAT HEAT O eeR e P Saf fharty

andreghiel nwses1@. adhe thbgh eprodidt dettoy ding to claim 1
characterized in that the neans for heating the heat
conductive plate is nmeans for generating Joul e heat.
3. The heater unit according to claim1 or 2,
characterized in that one heater unit is configured
such that a plurality of heat providers are disposed
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 plate has an enough area to
heat a plurality of heat providers sinultaneously.
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5. The heater unit according to any of clains 1 or 2,
characterized in that a face of the heat provider
whi ch cones into contact with the synthetic resin
menber to be thermally fused has a tongued and
grooved shape. 6. The heater unit according to any of
claims 1 to 5 characterized in that the heat
provider is a nelting die or a nelting die and die
cla@se for synthetic resin. 7. The heater unit according
to claim®6, characterized in that the nelting die
and/ or the die base is made of copper, a copper
1. al By hegtenl umitunfonrs nthether rmsxrusm@mbap@ar(@temmafter
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5. The heater unit according to any of claims 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 unit 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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cool i ng nenber, respectively. 13. The thermal fusion
.apparatus according to claim 12, characterized in
that the noving nmenber is a rotary nenber in which
the heater unit is disposed. 14. The thermal fusion
apparatus according to claiml1l 2 characterized in
that nounting of synthetic resin nenbers on the
heater unit, thermal fusion of the synthetic resin

8. m”ﬁ“@he%&m %ﬁs%ﬁo éﬂﬁ%r‘&%%tserfé‘f” Ly n%ﬁgtﬁemfé?ﬁnofmember
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andt orqﬁglse gl-ea): 6:011 BC Jdve i oaﬁﬁr@rrate Joule
heatbé:f}o@@phyung Ay eiechmc{:h@nrmﬁtastl c tube, d': outer
10 di angler tRefie MEAbhNTagbafdiensy RlchelEngestd claim 9,
arder [
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¢ &893 mEHSer §On?féguﬁ§@| carclisethehartdd er&irfé‘d iof t ke heat
con@mt(immﬁ@da sheoadagtefl thy asilng the thermal fusion
11. appahat ltfhe&@r@@;r CHu2d 0 a%fﬁér‘éiftlfsl %é&rd]in tth a dof helaims
g, Eﬁﬁgéc‘égr?@é né/éy(géztt?}?rtaft i res' n neg;%r eramallferae %e eal%lne{ts, a
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and téheramdpjhgs nembet uber i thea Isyatelretind tr Bsvrinmdargsdaeio nedc the rmal

fu51c§n hﬁ@%‘ht@l@%ncsﬁéglntﬁ&w&% astic tube, and DD > d
t her mopl astic.tube before

( utér. dia of the
12. oG ERERA D e B R BATe e SCHBEA R BT fHeim. 11,
Cha§9ﬁf~ﬁé¥?@dr@§' nCoRpber Lvhi cB imeVinger negber nttert Heoving  the
heatber mpplastinc whitth ofyotheri i ﬁémirerm&rﬂ@éhds i Bohaedethermally
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cooling member, respectively.

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 unii, thermal fusion of the synthetic resin members
mounted onto the heater unit, and cooling of the heater unit
having performed thermal fusicn of synthetic resin members are
performed automatically and continuously, controlled by a

19



thermal fusion apparatus for synthetic resin nmenber
according to claim14, and nounting of synthetic
resin menbers on the heater unit, thermal fusion of
the synthetic resin nmenbers nmounted onto the heater
unit, and cooling of the heater unit having perforned
thermal fusion of synthetic resin nenbers are
performed automatically and continuously, controlled
COH{ng g 5g9kusapparatus 18. The thermal fusion nethod

15 o rﬁfglwef{:@azéd ?fc% LRt e 3kl Wdldls for
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%ra@@ PStaccoRRECIEPRF Fﬂet}e%nh%ﬂ% unit of
Saldofap@aﬁféawéa@nd circ \Athethe EBRRRCREEPYD thée inserted into

said Hdrampgipdsisitd ct tbbeandtosfyhehehupapbrenent ofhat wiligetatter
is seedie;iohiahid sshatederttarantsaiftbrrteher el ast i/c d ube.

119. (A:t hgmed |31 dmsed abd @ste ohosytimet o€ ERS&I Rthermoplastic
tubdfEnder Ssof@r JdRfital uRgReoMLeRdiRY blie thBersflthetic resin
memﬂé@Lﬁﬂhéﬁaigx%éf&efﬂﬂﬂgﬁﬂééidrﬁﬁ%ﬁh nhers Rmymdi ca
16.useﬁﬁcﬁﬂég%39 1R, 20,0 'mé%ﬁgﬂ$<ﬁ§ fthetic resin members
for medical use, characterized in that said method is conducted
by using the thermal fusion apparatus according to any of claims
1 to 14, and the mounting of the synthetic resin members to the
heater unit is performed by satisfying the requirement that the
synthetic resin member to be inserted intce the thermoplastic
tube is 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 1is inserted
into the thermoplastic tube of outer diameter D and is harder

ar

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 menbers on the heater
unit, thermal fusion of the synthetic resin members mounted onto
the heater unit, and cooling cf 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 1s 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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