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THERMAL FUSI ON APPARATUS FOR SYNTHETI C RESIN MEMBERS
AND THERMVAL FUSI ON METHOD FOR SYNTHETI C RESI N MEMBERS
Technical Field [0001] The present invention rel ates
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 syntheti 6PEESHFACAERDErs for nedical use
configured to have the aforenmenti oned heater unit
HENTER aiNElf (20D redennan Fos BoN aAPPRERARYS FORI SYNTHETIC RESIN

appar atus) and a thernal fu5|on net hod of synthetic
MENHERS, B RO, SR QL METHGD 0%, SYRERETIC RESIN smummRs

aforementioned thermal fusion apparatus; particularly
redif A-fQeater ynit  for mounting a medical tube made of
[04 {nnplastlc resin being connected with a

nmopl astic resin nenber for nedical use which is
har det€ t REASERE AfBreneht i ongd attdse, L0 by ai Asertghgiihe for
use hermopllastriel r eSist aenbef imyothheicnneesisi deegbettve for
med el saskhathdotimafecti tkgd tredkach ather hemtdhenmk); a
théﬁ@éPnf%%Bﬁﬁ?tg Egét%%ntﬁﬁﬁ'%y%%%kﬁnﬁ?"?@%%nfQ%aﬁbers for
mem%éfaus%secgowhé'eagt 1abe Al thened heatel Ui Liacer
dsi on er nop ol a5 n

Un e P& o 2 el caFfeLj}?érL?:ﬂ ng"Phe 24 or Beriti’ - fusion
appdverrad) f usi emd a@pathﬁa@alThéuﬁrl@Enmeltﬁmt Pdn pgnthetic
ressih t aldréass priaduciiedn cdlacilsict | easihar AVE nefdlesentioned

thé%ﬁ@fdﬂdgﬁéwe@ ﬂ%ﬁ%ﬂes pald : thewdikerand fifater unit
foxprﬁgﬁﬁtt'ﬁﬁgdn? I%?ei(%i‘cﬁk&{lp‘\{ %eeﬂggg cttﬂ‘n %g‘%&%lisastlc resin
eﬁﬁ%dﬁ‘?%%ﬁ? f'or ]Eon%ec‘il% EllénS LEGFY member for

me@%@ﬂheﬂﬁ@|WQ%thu%ehaﬁdﬁre e?ha rqm@ﬂﬂiOHEd tube,
by chhoerdéngt the aheamdAVRE needl egswint meanidrar ditubukbhe inner

sigonpectae f@ibe nedi ephtuse tsichrasrottpel yearhomat echer; a
+hreedleg Nase apparatus for synthetic resin members for
medical use comprising the aforementioned heater unit; and
a thermal fusion method of thermoplastic resin members for
medical use using the aforementioned thermal fusion
apparatus.

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

Background Art
(00021

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 1s a method of bonding with a sclvent or
adhesive, or a method called blocking in which the
aforementioned connector or needle bhase {hub) is



(hub), there is a nethod of bonding with a sol vent ¢

adhesive, or a nethod called bl ocking in which the 288 eptember 2009

af orenenti oned connector or needle base (hub) is | 25

Sept enber 2009 inserted into the aforenenti oned soft

vinyl chloride tube and the whole assenbly is

subjected to a heating environnment to connect the two

toget her. An exanple of the problemwhich arises when
inseadept | hg.d hehaf erferenchohededetdodd ofirbandehfoniddr aube and
the SPhyeat asarchadhess veubnelwade degradald=0oiing environment to
conrReBr ithtl egent.» aRHe80! XENbyathBEKENTL 0f ﬁP@bT@ﬁ el arises
whend%% E‘Bl}l&etﬁ@ é?&{“em ti% e&” Eﬁo%b!)PCEbH(gl J:‘ﬂ a solvent

and a?flegg\%gg RI O Eiﬁéa t}étrg)rgf tEE rlrlt Illrer?néa é\eand solvent
craq iy Ne%%. % dbFe it odlict G dgpverin the
Ockﬂl(ﬂﬂ(ﬂ‘i thadd Hhe} St RerREBLem r F8Rt ﬁlﬁatl%é‘ébl ﬁ]@e entire
assefhéy ay¥s hbwu:*péh eheheagdthgshremkegenméntthfoentong hody sthereby
leadiind ctausenthebstabidddert eticmenconta nedten tihealeisig, and
furttenstiHedt Ng respesk i vRapakbsptiagbkhed aseuibliusn a heating
envzlﬁﬂ@h@lgtt(fdiegl@ﬂgt|Mhﬁ@dhﬁq|lorc§h§@get@é thepilizer etc.
contB@bLeH aly LLQOQ%]Slﬁurct&%rblt{i‘ﬁl@l &%&flxﬁ@o z%?tt_é Ndo bleed

out t % rrq%l 8§1t1<1f{ret§m Eﬁ?gédatl g %d' Sccﬁ gp%%%gg Pe material.

tent ocu od o]

{OO@ connec

er nopl asti c tube nmenbers, |n mhl ch an electrlcally

t erffiaeEd &fnudt aF‘eE]&?Félué’lforcqn@eFﬁﬂ%‘ﬁ SEEE PRt Ve Members,
thexﬁhéslﬁﬁ@?og@@el%fthﬁIHﬂHﬁ@ldﬁ@ﬁém@ﬁtﬁhgrn%pl%ﬁﬁ|%:leﬂihOd of
conneentiergy wWishnisldotned byubasermengethe ti pnof @hich  an
elecsmabhity aneteinstube amenber icshduatbar de- diraretersedubestween
the Nefiper theeely conngeybngiibetet Ul@ﬁeﬂﬁﬂ%@%ﬁl@n@ubbe member,
whic Ul 8bARQf L3 SMBkhrdhgmety tiherpopl agldic ubGeter tube
membg? %rtoanad i%i@%%gneﬁ%ége@%eatrﬁeﬁ&%% tﬂﬁ?eb n%rc@ ég the
tubd C|rcu rential direction he.afo enenl

Ll
d|e h Hi%h ?¥egliency |nd6€i|o Ifilngdiameter
thergrpg BE%gl &Eget H%mlbﬁff & a%*r%t erttebet Prer?ﬁélrer?iﬁ@r le heat
Unlfﬁ’ﬁ“ﬁ’n@naﬁ@ef l%‘irﬁg’ﬂ‘ﬁfﬁéonEb‘?]]st fiueptiqrat@f i ahe of fppanentioned
dielegheimefbepugh hhehaf oegnenty oheduct her metatfiog dirgrardqutside
the afatdee-diube trenbers: 0004} tRatrebty docunert dnd JPusAng the
cons@9+28846katerial of the tube member of the aforementioned
thermal fusion part of the tube members.
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Probl ens to be solved by the Invention [0005] 2 25

Septenmber 2009 In the case of connecting synthetic

resin nmenbers for nedical use, for exanple,

fabricating an AVF needl e, when connecting by

thermal. fusion the thernoplastic tube nenber

conAst itthit i ngseheo AVEoneedité nands pthiee t par traghirchnggbers  for
med har deridchanforhes ndiop berentiadmedc2 tbedsych A¥Fa meedle, when
conpasklaub)y of:harwaﬁgefépsh@@dltéleortlaeé@ﬁﬁééﬁéﬂ Cf ofulppe member

congtgimednioD6f Ay ThIsedli6] e tothey ke ifpraxgpr than
the Q@H@@%@Pe%ﬁu{oﬁ Sluic eaS. 8 |1%eeﬁié@e nae 2 winged
nee oo c1rcu1t an
eXtPﬂ?érP Pﬁu énr é%FHSJrf%‘hb%‘?% R bE“ Ejr | Gpsary Lo
q< %ﬁth mentloned

ihe % ? r@ e the sed e, clamped
fﬁga bl mg t% &{e grrﬁ\esfteep %& § aa&lmu B latter
e&@ 5 Y -puldQMBVEL 1d1 fo%w Sl wever,

11 Rf%r O&E]E%'ﬂg cys'p%r}f%ﬂzt }4? Tél SEGWH’PF g the
afor SHHTBIRM  BY, &Eﬁﬁﬁbﬂl By KRRWA st khdRhOfthermal fusion

app@pparat ugrf %ryn%mtme;t | ot 51 RoRBEDET %sanéi%@m@@ above. In
partéRaviesr, | n ipartieyl argiftiweast di ffd cubkrtrerperfespidiy  and
autdr@ idial 1andin aut armttieably proadesontthBUGHSpPraCessuttheg the
synt$ieepcofrembunticnget-be fosy Mdagicdad nesl momeners flosrmal fusion
apparedivcal use ontep t e t heemabliysi dusiappartst us,fdrikeentioned
syntdielpl of rebénmaldnpedssi nghthe tafpor efrenticdrned; Slyat bethinection
part esfpenenhber s fotrkaestteprafd doohimgy. thes conneztd obhe like.
part after the aforenentioned thermal fusion, and the
Meam$ké0r Weand nfdorthsol R ¢lgt e Probl em [0006] The
[0CQfksent invention has sol ved the aforenentioned
EBFenﬁféﬁeBFovPaWﬁ@t%Qﬂhegﬁér ﬁﬁ#ﬁeéo Pﬁ3|ﬁ 059W§§¢loned
prgﬁiig% dr PAACHgan Sdifit ntHet i € ?oPrOVlder
whi %%nl ma%ttayaé ei‘ﬁ@rﬁ:ﬁ’l F‘%‘%‘é’&fﬁ% uS@ to be
the %%%H%C? q use the
aF us kunted

COQ é}n ] 1 gL §”F 3 bel

an e Ve an elow
tne CROUEEEYE; BLaleS, Al SPOsEd Ve r?'c 8@8}!% a8 Her Bl " e
afcrementicned heat conductive plates can be heated so as to
be able to transfer necessary amcunt 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



the aforenentioned heat provider, characterized insseptember 2009
that the aforenentioned heat conductive plates can be
heated so as to be able to transfer necessary anount
of heat to thermally fuse the aforenentioned
synthetic resin nmenbers for nedical use; a thernal
fusion apparatus configured to have the af orenenti oned
heater unit; a thermal fusion method of synthetic
appaestns redyet stheomafedgi cahsese anttiildlamngothesynthetic resin
menixfior efent npdedat hesmalorbdsiced P25t peepbaredogged thermal
fusa%pamatb§d .and thernmally fused articles of synthetic
nenbers for ned|cal use produced by t he
@?‘f‘e@‘ltl tlon is
con PC% ;l?aibftlaﬁe ggg Fl@hvéﬁpp g ]heat needed for
%\&1

ht(fh Lf(\@]f J%E lfsd%tt% n members
s ﬁélg %%ﬁ el Ghn o i
con&yaﬁﬁgﬁ 8 n‘%%t%one %gg,' ea'r% %Oe%;ted and then
cactPh %R %a%% % ¢y Heatelr B defhauce ion
heat i fro urchén%%f%é b ﬁé r&&% p HEfuctive plates,
the COMSdeHEk Bl NE x@arallﬂl 'Eu@éeLﬂga%? thetic
resBNdpbREBrseaeh Q@édl(:&l &Q@ heatr opiaVyi.defn | SoMpHEEM Y1 the
casdeat egh yh ceagitctd ons  Beatdnged nom hdie af omeérema@npﬁlomder,
for heaimst heathgopduei hyedpkatiesel ft herafreteneribdignetbr example
heathigad f ovhdemetannpherimally fusecthed sypt hakiitg nes melting
die mgeherstéoromEdi dadatseyuniifar nfyeqhencont nast:rion thesting,
the caseunn whi tkahedtd nge | seperdiordrediby makiynglethedhegt on the
shager oM dare mdloringxapl enct hdeneldsiprgtiie poseldns of the die,
and gereratarchedts foremiaml eof heatingheoft thel hebeg¢ere dieronger
or wenkaar fdewadlipy maki Hee t PRSPRT Ve pqﬁtew@é‘vnéﬁatfe‘lemiﬁ% thus
cau%@a@ By W@hmmeq:uh@ﬁcyobhae@tm@n lﬁ@af@?% ORE Arisiint of  the
thegalhedis s e genetat daevdns dafy Elhe¥lﬁfélly fusmg

h d dl
%?3 “‘E’h%fi;%%é% “%?ﬁ%?‘%ﬁ;“’é’ f‘%%%gg FHatt S anc al
am01 er %}fmég rSl&él ﬁ re&mn
"3; ¥ %%P e &Fé*ﬁ e e
"’%gﬁﬁ;@“ r%% g % gﬁ%ﬁggaﬁom e Lt ther in
thl lflotsflvéd% is explalned
Laklin:%‘éla é%ﬁl 5 :dQ%e E Yl%hg%ié‘%%;ﬁfﬁ%%% 100 the hoat
nt 1 b limited
Egoﬁmeﬁél@mg ph oy ded %E}ﬁ‘théh‘@ét BBLEA] and further mfl not be

limited to any type cof melting die provided that synthetic resin
members for medical use to be thermally fused can be mounted



anount of heat needed for thermal fusion of synthe%ggepunnber2009

resin nenbers for nedical use is provided to the heat

provi der through conduction heating, there will be no

harm even if a certain amount of heat is generated in

the heat provider itself. Further, in this

speci fication, although the heat provider is explained

taking a nelting die for synthetic resin as an
ontexiampl keatdie Wedt iprevicdencadopt edaie ahé peebeated through
heat ngemdue winl | fron e $¢ptTete teathwarsindinigali sekber thus
all hétiec WesTal akasion t Abr thil BiAsemeetianedi se@thetic resin

mlag bt%é BECHEEL | nFedPeIpPovnded CORae SRt INdEite - reS| n
ers for nedgépl use to be thernally fused can

ven, rpd@s%oglnv&ﬂ . ajt%ra tP ferable
g;g;%\m iy 28% a‘g st gegg n}t}%o%b S o hhegr zﬁi‘eﬁaz for
(s O s 18 Troma penat aLsplst dencran by Mt dltberc i
elerﬁe‘arll One]ocgc% & at, ES ﬁlegs a heater
carf?‘ﬁ’l@ ereﬁé ”%%E% :L%ﬁl %?plg '1% :fob ‘ormed by
ins&ON hé&@é? VeZt} Lt %e%% led with a
pluEJ nyvieR |h%@tett wh e aﬁ@%lﬂ’cﬁe ezﬁ § s fdePMeerf Qi FOWM 85 shown
in FEASOP, t onaslopt hdotbe hgatrafd hendweati omeikeats, ngla:: a low
degihe deatrsongucin veeplade of tihe véor egenétoned; heat@mt and
the UnédtedhBbdiys dua heatimg DRbbereténybi Bh the hfaictric wire;
in generasting siel@nentuls aktachgensrihiag alcects icushres high
frequeityasiadheaten hearttimigdgéelyperdeaghaigi crenbencichon) means
can whidkhrelvgdyi hgais tper torimed by bensewrterngwaihbatienerates heat
by garpghdgéecbddy 124, ganvirghiirs cappliet-wd t hit ipl osdsi deossible
to pratky @hper2be anlica amrarstypdd dreatwremitiaR3nametic field
from hewh Obmeﬁ:gwhschu Ao Gaufest ef0 capheidge Paséet heat by the
nagliE ofichasTHEFBY #edrse TaTebedBinin Séparatiieg magnetic
fle]tchegﬁégﬁf j&R8r ANRRY- &l Ehent AP PRESRBAt dd Wty ueand the

f éﬁ“ﬂ%ré g aﬁg)r? %nfeq .}tea\}a @@ndugRivé plate which
él £CtS 1R bqo L >@e %sfga&ﬂ é@neratmg

spos) e TG R | B Tﬁee?ﬁ sg; I e

lﬁvj JIE %E%Sntléfﬁl&l d Pro UCYt.lO ﬁ us? Elgn the

1

priﬁ%% A4S

Qfgn ic? is also
1%% { &t ocgbs' as the
heatse&%@é@ 9 2RRRRAL U AT, %ﬁ@ﬂe{@@”% an%ﬂ ers for
medifdOQMide gb) aet WY chrhsecalsed il 9RREHALEN °U|H%w &8k, the
app bycdheon magnetihe fhelehadihergbyoheing. heated. cFhushe present
invesitneg the imagretde limited to continuous production systems.
[C009]



field generation apparatus in the present inventiofs September 2009

and the heater unit having the aforenentioned heat

conductive plate which is the object to be heated by

the magnetic field generating apparatus can readily

be made separable, it beconmes possible to configure

the thermal fusion apparatus of the present invention

in a continuous production system Thus, in the

thﬁenakniimﬁKWIamgahaBUSromnnheepxbs@mmhlmwmh@rononﬁtliutlng
the j $harwsel drefienabirodiadmst heaaboye theeve fpuiamenttg onse heater
uniyogleélhbat des aHdechedt doupéé-for thermal fusing of
HeakyReABiferr esi n menbers for ned|cal use as |n t he

fé?h@wéﬁ%lr'oh%a ehtsodf frentsy?

. é%% Hhe heat
provy d%el? rﬁ”&l P s.igge@%gr‘fspa@léwﬁem an eat@d by
ﬁﬁ%gfnﬁ?

heat1 fr S5 QE;% tbe
gii ﬁ %?§ml5§6§ éﬂlgt%l eaectrl LJ v1t 51 +ngt per, o
(Eggr) f&p %1(;%1 ﬁé‘% fdag oé@fﬂ fiﬂ% IE: Srﬂgft:mg dm

he h
con t VWL] a@g %ﬁﬁﬁfb?{ﬁ 'Qngge{lé KUk QE% Y' mﬁotute hscjé

1osdrel ting |e for synt iC reS| used as t e hea
roopspvider is forned of a heat transm ssive material and
heatrgd ocbyerheat tt cansherned Xsom thapkeat conductioss use to
be phatgalNhergiedecahhee heati ty ansse ssdyeimbeahal clamped by
the cofsiddmdritigridie mellting ddheel s tpeeferabbyerdt etak die is
preflanabng athighspeat CdeUCEDYI@Wﬁm@@eh ag copperf-@plit shape
whidcoppermal boyaranccal piamuni § o chhatotgachigos t wohhofrebpect to
the nelteéogich ecff dhesyartiet € tbesi muks hHeated byahpat!l when the
nelttingnsifer cédmps obhe hehéganplastnduttibee Ipliath, aurivbolat ymember
19, afl.ghapi@l haedemethamstig t hb@fmwaistu%s@b@[ 0d10peing Yeitted
thersy dert e ha@‘ § ﬁWﬁetllnc Figgi nd nepder's #or lgeditenl at@eenentioned

Pdfbdélqri& f GSeH 4R Be %ﬂ 1prRerbeali ihg dipe escapes
where| S latrhem ‘?éﬁe Iff“@ Yd.%m%etogethef are
s néﬁ]tHOoné‘&dd @ rSh ﬁ£ %%% the
2 orgponeG pg ﬁgﬁ :gﬁ mbﬁgﬁe b %% E@lﬂihon

g‘% 8% 6t "t RE ] reetior efuséi
gi? (ig]l; h@hg&ig ]:Oeme]ﬁ&%oﬁ ﬁ% f gblﬁé ggﬁgabﬁ%e[p%%tlng plane can

be solved by using a meltlng 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.



nelting die clanps the thernoplastic tube 9 with azs geptember 2009

tubul ar menber 19, which is harder than the

thernoplastic tube 9, being fitted there into as

shown in Figs 3 and 7. Wiile the aforenentioned

parting plane 16 provides a space into which the tube

escapes when the tubul ar nenbers to be thermally

fused together are inserted into and cl anped by the
[O0atdrenmenti oned die, the aforenentioned parting plane

16 Tidl | af epsmeent sen¢pemeilke i melonist id sadfegceinf a X-axis
di I@ﬁélpﬁer@eﬂ | y-fausdee abj eepndpgtariger Rasd| vent hitge number
COrySERaing hepeby enﬁ‘ﬁilﬁ 4 hellgd t9hgtlyt apeitete gesin member,
forr@ﬁ@@@ 4 sf@ﬁD § ?Fa Clhe?afo ﬁW?%%%%gp éﬁﬁénw further,

g;geaaéea Uparti E’% aLn%IE%ﬁ' c%jign the

T Z% M i B 4 %foni@aﬂﬂi;es;h%%;
é mb %r ]{g HE e t%% syn %e?

St

lar y f Usé

? ¥nt té?o@ézﬁf 8}1&8”% 1en 7dle for
sSyn é r§ £89 ﬂg the afor 1ene onductive
olagydt @t LG, el n @%@@f@el om ;i n$t ahe aC @é@?ﬂo th&Lrectlon
are FenRat ieneddhe 147 rand pot atikRggt BeRhsch 25 and 14" being
dispegptiender:ne00Foredd]iche afieresenti angd 17el t izpg dhe melting
died s1di gpasad'i tax X@dtetid reedioneind henheat die bases 14
andcondluct i yespeat evied yt heppughere L com=espondiing 0 hbheizontal
direettbng sites of the synthetic resin nmenber, for
{OeXample, two when there are tow nelting sites.
Furshethowndiigposigwy theamill 8j pkeediadcarmayt iohid hmébting die
13 desposeddn tdheclarpr élenttitonewpdaxi s dirket iYorgeristituting
an PHE yeegiies adid detdoh Fanneabed plétiets jhpraplastic needle
baS%r eflBPBb| e, si wéeclﬁ hatLval Ihaxdgpw than sithg t ahbeiguentioned
th e%m@@h%¥t%%sFB eof &l ntetied r B8 ?nrﬁﬁﬁbéﬁgjlﬁa C Par gerwinged

neeql] epyoﬁnﬁ%gt:h@% f:L-‘FFT ng r %3 c needle base
lm_ P il synth@tlc
re% d%%@@% gue

COn o d. cijrcuit,

Com g“g‘lzmt S Elﬂfﬁ %nﬁogsr?&?\lg ?gth Bg@lt 4% Seing
e L

fus 10on por’f ion

Hngha (alé
of @B(é‘“é‘ z%}‘%eﬂﬁ?'fb&eﬂ Ner@k L e éﬁ@?m 7y aﬂ@'sé‘(ﬂ is brought
intdespegticel yi oppesid %é‘ltﬁﬁ@ngi:den o Orsly%ﬁm ic resin thus
avoiding the thermal damage of the synthetic resin member. For
example, when an elastomer resin is used for the soft tube and



direction. [0012] As shown in Figs. 2 and 3, the 35September 2009
af orenentioned nelting die 13 is adapted to clanp the
t hernoplastic tube 9 constituting an AVF needl e and
bei ng connected with a thernopl astic needl e base
(hub) 7 which is harder than the aforenentioned
t hernopl astic tube and formng the rear end part of a
wi nged needle, by inserting and fitting the
an ¢hetimppleasni coneddiee hbage compbigertthe ehér mppllasti o a portion
othembéhaandtchananel fagodi @or3iofiorvisiyint Hegieder édiaf portion,
them@poee@SWtﬁeeam Pefent itordd die belge 14ecpyeadapreg to be
bro{(%ﬂ Eramp-itHed her nopl astic tube 9 constituting the
[OCAVE needl e being connected with a connector 11 for
D ge connection of a blood circuit, by inserti ng and
leg the cg nectP into the ther end of
ﬁ%%e“‘&ho?ﬁ s“b % dl@l [ hg ey oe
dlrechtl % £ lat
1} 5 @ourme | }E%nrqepae
'152 origf er% b B EE gé_ga jetehhat ol v e, rhgemal; firstly
conne%tsé&s OE d Yeat ﬁec i1r2es 113 rregpl Bhar? Gﬁe melting
diel u%%énb IEOHQ tthJISn o Contac NS erposing a
dlenE éé ng4 '@4 Obe§bé@é ethe fn@ﬂﬂncﬁ H%e @30' '3”9 t the heat
condreriral gﬂ@‘ﬁ@nglo Tohe prat-hetic dcﬁ;%h@a!j@”’@ﬁét BOEn synthetic
res@xan@hes rWhes aa Q'h@%h@ﬂ[@% FeSER lageUSefhnieli the §ef tmelting
die tube ampd , 7i25iSepbeniekc2009hadn takehicnntesi Byhohet e resin
memibard xEDItDOﬁaﬁé, iheat cappkiedwieha qer thaedtihest t Banductive
platderihal 11 usiionrqgoy theomgv ddmaagt adend hat pocdmen, possible to
conttredr eblye catsirnglt hieigiroobl eempdratt uree tibehpecopmishetic resin
memnpronert ¢ded r oken porvikiinged:odl00kB|meDie Base, water, or
oll Arehourh, ihetlaf ol eardmsonctharedie nepei el 43, 18" nay Bermed of
hedtduqcemogzl@@nﬁ@é@é@al,o iRt bl gmeAPPeRedr haapminum which has
Deghdirat veorpleglelviy- 12° | it is nore preferable that
Ooja‘”jl e base 14, 14' is firstly connected to the heat
condugtlve late 12, 12 ' and then the nelting die
Heaﬁscoﬁ} ec nlr?e ‘% d.to th| s d| e base Thus,

é(ﬂrl % \chées the
afor n onhg he Jﬁ V\i’l T on ion, for
thercﬁm% ifyé fgsm 4 %ﬁi@%tlg&r §ln Eh plflac?]% I:rli g%iofuse, is
Comy 1sgeras )ai d @?ng;é Eﬁetigs gté@ "Such as
stedl® !ﬂa&@g@ ,y tl}ﬁ% (9 ng& Lve plate of
aforementloned is sufflc;Lently large to heat a plurallty of the
aforementioned meltzng dies simultaneously, since thermal
fusion of synthetic resin members for medical use can be performed
31multaneously 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 in which two melting dies 13 for synthetic resin
are disposed oppositely facing in a X-—-axis direction, where

b



die 13, 13" , it is not likely that the nounted 25 September 2009

synthetic resin nenbers will cone into contact with

t he heated heat conductive plate 12, 12' thereby

bei ng damaged, and it becones possible to control the

thermal fusion tenperature of the synthetic resin

menber or cool it by providing cooling neans (air,

water, or oil cooling) in the die base. The di e base
heatl4¢conducisvd ophatk=f 12 heatimonductiffecheitter faka , for heating.
the pradicereatsint icopper doe  al Unbnarpwh gk Hasne @uhi gh ameatdisposed
verfem@ddm iaHcy. g0 IHlovHddlE ComdeeenvecPat @iahé3hgapup; also
heale ofieffetd W Splrard eSwHisc h Mevepides t%flgﬂ@%r@ﬁ?@ ohey heating
thehgder F@@F&@P@ﬁt¢ﬂ eat’, Heat SeBHULRPPORS LY orre disposed

Verthed )2‘ J&i Fi?’?ﬁ%‘f’u eséﬁi‘?f)lf'%ﬁ%éfr%oﬁ%ﬁ 8?caland four
heaE%é:on ye g Spfare %: conductive
b Iﬁgﬁgﬁ 1§88 eﬁs }§V8elth H%ﬁﬂ l?ﬁelgr dh13£
con ftfo }?;? e%{ %Eﬁﬁj %rd (ir)ngodlr:ente?)f
fourd l 't%ls SE IQ also p0351b1e to
dis @Ql,e cgz‘? ﬁéﬁ@v above and

bel @&&?nmﬂﬂ&%é"al Nt %%%tﬁ%ﬁk@sﬁ% ﬁE%eé?rhEEQiﬁé all of
the USE1 ANy be: PeT EOoF MBdh isdimi t anegus| pyand unifOoraddbdyin Fig.
5, ame heabi-Bgeopprat iton. heh aexaml einkn 1K, 0.12) therehe heat
condiceidbspased i1p,a Yzaxi,s dinest ifoRmsho ssehs @fc thenes allow
umﬂmmpabmungv\mm tmpweldolongn@ est 18htora ymthettiioned heat
condestiveapéatesposed oppositely facing in a X--axis

di ridcteoner wheéneth8 2&BaSept embér c2009:e heatsednducteveion, a
compinaés didraving farsefif kyi emrrameadf gmcheatimgititige the heat
concif@rienee i pone dadd et 18 hpaduprovidbrantousiey axre combination of
a dgpspbded dver thase )l yiaboveenhddbepbowst Beheater unit.

[00&Pdrementioned die 13 group; also heat conductive

glates 12' having an sufficient area for heatln% t he

Jou ?oﬁ@ﬁénQQQﬁﬁﬁQH%g1%em8?6u8fsﬁﬁﬂqzﬁﬂ%ﬁ%??lﬁﬁe late

d&%sed vert| gll above angmﬁggg %25%%%%6%%%@(§§ducti“9
e

pla ? ?¥FT ?%&O %%a ste @Eu | §FES at and
per m ea :Ln rig ig». ate to
pro e e?‘@s gfl 15 % ]11% cl apart,
pre a ag lelt ri’%%r E €ate  heat
concb® l @e@ ﬂ ea]gh& O e hb%nn By applylng
alt RGOk ntf %%H a&?érézﬁbﬁt‘?@o%‘!eda%oq?_%‘?% ggd 15', it is
poss%h&y@, apd it gbseahse POsslkl € tQiformly  throughout  the
aforementioned heat conductive plate 12, 12'., Further, as the
aforementiconed coils 15, 157, one Commonly used in high freguency

induction heating may be used. As the alternate current for
creating the magnetic field to generate Joule heat, a high



di spose two heat conductive plates in total, one eagReptember 2009

above and below the nelting die for synthetlc resin

thereby heating all of the nelting dies for synthetic

resin. Further, as shown in Fig. 5, it is preferable

to forma cut line 18, 18 in the heat conductive

plate 12, 12' , since formng such cut lines allow

uni form heating and rapid cooling of the
freghoneyentromed deatcveoaduoctindecqd aie. tdbseover] Nihz will be
adoptrsl héattemsutine  genehet preesenbeirnfent tlon, alorapmmponeat power
souphich Bsmiepredcbyr cofbiArA aﬁdcbon@@ctlaffg t hkedlentc motor
genebudvet | ve WAWs halbet keRedrtproviadst sa (ahdirdster—inverter
afec@ﬁﬁ@na@ﬁHﬁQﬂefwiertﬁﬁd%¥%ﬁep%a§3? ing f%ﬁﬂ@%ﬁﬁkye plate

meeé@ héatlér“lﬁ’ﬁrgthllfé[g} slRealouFerARAT IEEneP At f %nbe it is
POS§ %1’1%&% (Pré BPLER hroughout
;?;:ng ;;9 I8 £GeEE Pl e I et
are c‘]; 8 maL% ahl%g? Qat 1eas ﬁ e%lv cqer and the die
basd 'Qg kﬂ}ée ‘Tlng stlirlr%e et% der can be
hea ncludes coils 1

[OO are spa ed apart preferably spaced apart in

parﬁéfernre&ar' opghip Wi B tde heat rneepductivg Bl aidSod of
syndiZc@nd 125 inameshows 1My Figsa: & andss. uBYn8PRId Neater unit
and &t{SrNainkd. G eAl abpatheudl of ermntdened Cohkenldo@ntlill be
spedd'ficatl s dpossibba.to generate heat uniformy

t hr olwghdutrrthe fuaf @t esppiartoned heatexeppileicds vehplnatia Figs. 2
andl?, 1@as. Jaed hep, @sriden aheresgntdanesk-icoih s o5, synthetic
resis' meomerconmontly wseédsifiy hilgh feegueroynti nducti one of the
synheatingreaynbecndeds Aot heedltal nase cor kenttiermally fused
is er edtdmepn s agneedéchileltdiio gemér 4he Jouler heht thgm is a
synHigihl ¢ orosisepeahber f200gedicadueney Weucherits ofo pe inserted
intge aramﬁarﬂeagleﬁeeo téwewrlér\#&l% rﬂﬁd%ealacﬁdﬁr%dand is a
SYnpietas t K&€Sgeén 1ﬁi-’er eréjrlctﬁh]e ar%re othan the

afo %Rg\%liltl%%%{flc Lukg hhat dr/d 1.0
ellégteﬁ % ? £ r;ogga%ﬂcmﬁmﬁ@b g?r yiting, d':
e

‘iES% tyETsttn gl “W‘f %%efoﬁ_f; tfﬁﬁmiiig‘fr
Slnc L%Z I%% %%%Cé egj%ﬁ T@FE‘S 1c use Wthh satisfy
th l 1% £t of th
he: ggh i e r% ege and Lhi
conﬁQéQé'ﬂ O%ﬂ. B@E' M PiAt Sov OWﬁ\ée d\}almlaige that

the p{,@lﬁr%@ckln% tsQ:r(‘e?l% hg fethe Thermal fusion part is increased.
r0017]
Further, it 1s preferable that the aforementiocned

10



such that the areas of the heat conductive plate anggeptember 2009

the coil are approximtely sane, and at |east the
heat provider and the die base are contained in the
coil, since the heat provider can be heated

m nim zing waste. [0016] Hereinafter, an exanple of

the thermal fusion nethod of synthetic resin nenbers

for nmedical use using the heater unit and the thermal
theftisileRrappafedus: 10f Lthe phesemte | ByaOké O Wrkkihe member for
medJ?c%qC'Jée aH, ybgeigl[s'epggd lﬁ?ot tﬂgtérmdlfc Egﬁémcﬁwr@féﬁbpla%tlc,

or exanp oWn i n use
medifGlf oY Hithetlifhl “ednhBet | @ﬁOBde%&?nt RetF29 res¢h nehbergthetic
resuhi ¢h seatisf gy hehe el icermegt rehat rementof t he
synmf hetihc xegi n menbers for nedical use to be
[y f her, [ I a
tﬁ%["?h &’langi%% éf's%gé eu@%ﬁl gﬁc S?égeﬁdu%% nkaéJPcfro Rfunting,
C e eal EE W G i %05¥%?W@Eﬁ9t4§fln|ﬁ%@tﬁﬁeWhiCh is harder
tharaf ahenentéomed ashecnopl@st isodnmeds calo t ilee angeritseda inte the
theéﬁﬂﬁl@%&hé 95 nherenber é£ﬁméﬁ%¥ @abegéﬁéfﬁyu%%&nﬁhan the
D' g&f‘%{e Ll ng })Pe{h@%e%sa: Gﬁg gawhé#% %%% Shat
r}f % i Aner “di afret & “of “t hef nopl a
befdY e ot i rigih et 16uted s i arkiere b tw%*el%fgfnt&ﬁéﬂ%fv the
aforesentiemizer whichreseharder Dt han d he atorienensddenedssible

to %Q%ﬁ@%@E@ﬁéCaBW%%gEg@r@hggwﬂﬂ@gédhe§hW@%é§%nEetween the
nthetic re nmbers for medi cal use which satisfy

y
tub?hangf ‘Eﬁéﬂar%ﬁ%Fpgﬁgnt al | ows the inprovenent
(0088t he heat conductivity and the adhesi veness between
theat ubgnandttike connect@enbelt | Somdengdsstbl euke to be
lnsgﬁgbgverna %Qv@ﬂé¥%§§iﬁgt15h%m&@ﬁggﬁtL@QbétrQﬁQ heQferably

u3|o IS I ncreased 17]. Furfher,
form?guéﬂbr%f@?éﬁFé a?ﬂ%fa SFHheH??oﬁQ% mﬁg%ﬁ?t tube as
desSepbenbed> 2009 By herpppliast i suskdicoall ity tameh « het 1s made

pos§YB1LBet‘dd3 eﬁ@ﬁh@v@eﬁhﬁf haranmedicathasethe beohnseried site

is s%%% Sﬁent % EE% afﬁ& oaggg Eﬁhéue%nnectlng
pr ovi t'i ng “di es or S§§ of

Stf%@Fﬁ) gncsot@gt.§wrtrrwelfoww1ag Paglire ﬁf“p I5¢y of such

comdinations include the combinations of: hard

polycarbonate resin and scoft polyvinyl chloride resin; hard
polyvinyl chloride resin and soft polyvinyl chloride resin;
hard polyolefin resin and soft polyoclefin 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
AVE needle (needle I, wing 10, and connector 5);

Fig., 2 1s a plan wview of a heater unit clamping the
components of the AVF needle;

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

11



(D: outer dianmeter of the thernoplastic tube beforQSSepunnbe12009
mounting, d': outer dianeter of the synthetic resin

menber which is harder than the thernoplastic tube

and is to be inserted into the thernoplastic tube of

outer dianeter D before nmounting, D : inner dianeter

of the heat provider when nounted.) By using synthetic

resin nmenbers which satisfy the aforenentioned
rquﬁg@ﬁﬂnist)cpodS,3¢ct$omabewxﬁmibfetha)heater unit

congthi ave ©he cadvaitiage dimat (thegadheshvegessovbdt wednd) , a die
basghe anculse hawk comn@etdi vies Pilddrcoved. [0018] A

thej fpgla tqﬁ-“er If&%mk’%fﬁeapcé’le ttﬁWW%l%)Y e?‘é?ﬁﬁlry

synFH%t|% tespntRBEnBeRN f BHeWedl chle useattey it fieppegd with

. he meltin
dle{ﬁé @ %é%b Eg%£9§?0§ﬁaﬁepﬁéo e theghal Ehglog
gggic %rm% : % C@égﬁgugeg gl /T needle,

V n 38 ! &og%k§)n G i ! % g§h§# SrHﬁgi. n]cate in
thel fisLd by o ol imgo Eg i@@% ST Engthcor o ain
for '&ﬂﬁﬁ@aregyﬁ'fﬂ% an h ch lS harder than

theCOMIFRAEQANS 1 516

eCO Hﬁﬁt'9ﬂ§ of £1 @é into the

afope %g@&@wyge%ﬁgglnagad soft pol yvinyl chloride resin;

har gi g pobyyi melrsghberides1&si B anfe SBELLHO! ¥¥itWldge directly

conﬁbb@l’aldd&td esid;didasddpehyolkiefd maLsjn and soft

pol yol efin resin; and polyolefin resin for the hard

DessybphE©hcOfeSymbnEnber and thernoplastic elastoneric
(00e&sin for the soft synthetic resin nenber. Brief

1 Desteieptlicon of the Drawings [001.9] Fig. 1 is an

3 expPahateradidr awi ng of the configuration of an AVF

4  needllémneedl e |, wing 10, and connector 5); Fig. 2 is

5 a ppé.’rﬁln\ﬁcé\@lbff%r h*élé@eﬁoaﬁuetctélcanm%o%%@d @éﬁﬁ@ﬁéﬂts

7 of NRECAYF dierr]l BWRl g. 3 is a cross sectional view

8 tak@ﬁeBVa@héqSlOW p@?%eoﬁntWQQ?QPlaﬁi%ﬁi?%Rﬁ eftbénd needle
basgphgu % is. a cross sectional view of the heater

9 UNi herm plastic tube

10 ing

11 Thermal fusion part of connector 5 for the connection of
blood circuit and thermoplastic tube 9

12 Heat conductive plate

127 Heat conductive plate

[0021]

13 Melting die for synthetic resin

13! Melting die for synthetic resin

14 Die bed

12



147
15
157
16
17
17
18

consisting of a nelting die (tongued and grooved 15 September 2009

nol d), a die base, and a heat conductive plate;
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
fusion part of the thernoplastic tube 9 constituting
Diet hedAVF needl e, and the needl e base (hub) 7 of a
Coiw nged needle; Fig. 7 is a cross sectional viewto
Coﬁhowthe fitted state in the die, of the
Parttli‘?l agstic tube 9 clanped by the rrelti ng die for
Me] ht| resmg?an annul r Whlchls,d Melt
‘h er Ear o l%FeSﬁ't"‘ e ggmo‘fe“¥ {Egd) Melting
’PB B’ %ﬂ&rel’n@emo Rl an&‘nc@fﬁoae g7Rld) Cut line of
heaﬁef@ BERG e iRV BE the heater cartridge directly
connected to the die and the die base. Description of
Synmbols [0020) 1 Needle 3 AVF needle 4 Canp 5
19 Connkgtudrrf anerttieer coHnnieed | antof thleoodpdiastuirt tube and being
haNeed| ehdasehéhtiboe8 Thermal fusion part of
20 t herdmyptast¢tttuped9deand needl e base (hub) 7 9
21 Therhvoptraste et iupedi®0 Wng 11 Thermal fusion part of ‘
22 conddeorsislef greatier cohiectPBRe6ECdbltgod-1d r}é@ﬁ%n@artrldge
O dher nopl astl c tube 9 12 Heat conductive fgl ate 2'
atMlé’élﬁd eveh@p?fé%re W{%Zﬁ?“ﬁ?%t?%g B?ehf?éﬂ;@r cartridge

2414nt[§etlc resi erége lg% ing die for synthetic resin

Lower meltlng 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
simultanecus 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 AVE needle
simultaneously using the aforementioned thermal fusion
apparatus. Although the present embodiments relate to an AVE
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 resin according

13



25 Septenber 2009 14' Die bed 15 Coil Coil 15 o A

Parti gg pl ane 16 Melting die for synthetic resin 25 September 2009

(tongued and grooved nold) Melting 17 die for

synthetic resin (tongued and grooved nold) Cut |ine of

171 heat conductive plate 18 19 Tubul ar nenber fitted

into thernoplastic tube and being harder than the

tube 20 Upper nelting die 21 Lower nelting die 22
to Phaspsedenheatiercimarg: conneateditied headieatiert, on a pair of
Lowearhed dgendvody v23shealispsides hBataerd vid'e da@meetiedppom tely
faciie heaterhadrionitdde dlb@dyﬂlm Heat @ee cheat i dgedbodyve plate,
theps @e PhsROE! Lowerifmedt | hylbiw 2T b@erl Taand i Hye made of
COPPfery Phs@rt rof WS inBeSteRbdeor of Vidakeliidhgresint heppositely
facinpg it 1F307rPn addz'z]mR @%ﬁ@cgérﬁﬁélaﬁamplﬁ@ssm pairs in a Y-

; 1 1!
3§;%e§l& Ih ﬁ,alf e ? YA frent aﬂgsd ¢ ggﬁl]gllt digg
fara p thl 1v?qt§ﬁ éﬂs 1031*'1 the
é% ? n havearg

need 14398 'E_rﬁ og and a
con E_thort her Eﬁl lef ANk ‘é‘l&ﬁ’éﬂ?oﬂ§ﬂf e es 13 and 13' ;
heattfh@f epgabiongd AME needle- sinmyl t@BEOUt Yrifling e %1ng each
com@drefrareabhoneth t ey Mehef Usi OremappRrAiusavAl tiilal ;t heooling
mealpf eSenthenhodiaeat S: sreddtieed 10 an s Need ot ey means for
moviM@Sent divventhonocad }t@atﬁm@akﬂbﬁnap@flﬁﬁi@t@aﬂd&eﬁmlt and the
heattdrenndlt fuesited bbj ekt shsachh@snamd niy avenewsling means. The
afox’rmy\e&ﬂijjcmedne:éﬂi ebas&Emiedipmterkbly formed with a flow path
into which air, water, or other ccoling media can be introduced,
since the control of thermal fusion temperature or the cooling of
the melting die, which is needed during thermal fusion 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

co A
S‘fﬁfﬁi °B§t L%% %rtsbech B%?ESS %ﬁ@ G ;HGCEC% r “or 4

14



0023] The thermal fusion apparatus for synthetic

£esi n] according 13 25 Septenber 2009 to the pr esg’f’]ts'elmmbCl 2009

enbodi ment is configured such that, on a pair of

| oner heat conductive steel plates 12 and 12' di sposed

oppositely facing in a horizontal direction as the

heat conductive plate, there are disposed a pair of

hal f-split dies 13 and 13' nade of copper, which are
meamel 1$ ngouwhitesd,f diccey otiet itber epprr epposovet ysidagiai them in
a shetezbatayl gpened Xpaxisudiifecrtmlynfrand agidx ipaigesrdlned with
thewy. axi sshdivwectiron Figrd fheahdat 3eontivet i ¥eophraresi ized  heat
congpgtipe glateg; dpbsedd of 2t helghpeke sidecoftyitre coils 15 and
15 %&%@éﬁ@%bﬁ BAEd ﬁab%t Fiet-1yfi BB 1% R YES SCwher B Ppeable to

gfg*h% Hﬂ@ Pat L4 sp seaﬂen H1e f&pp ?ygrhgz £ resin
aie%h r}ﬁcrw_ﬁn r n%&l 51 fn élg% é?pr&aeggléde t I] con uctive
b atha a Ig?all y Fo%i ddd? eac gpes not
nece %fll e T ex tf ﬁ me tioned
heatf gPTCJ lat%% S a 8”% vided
tha h@ﬁ C%?ltl dat bf Qagfg ) mfagg jiﬁ es 13 and 13
for af Q& digne ﬂd ALHAYy.  The

a oAl Qlnddenheat @bn&@th\ff@ &Q@égauy Jﬁbﬁ'ﬂﬂ' e@ﬁe the disc
typ& URONENts GRRStist UkkQgpeh henabor ament ioned AVkaneedlged in
ele€@ObhRgnemEans ebokhecaf orppRAkieRed heahiNg AB3RSmentioned
coolintly nwamg oeansef Gleatk@viyig ¢ hes atpeereahsomRE cooling the
aforeatitignogansa0brt haibeaherhumat andrt he:atheatief tind t heating
meaheabtad bhyviehe heathaga imaascehao ibhe d ool gy neaass . The
Embaf omementi oned die base is preferably formed with a
[00%2bbw path into which air, water, or other cooling
medizemmsd baidisty cdfucedsh sémeer t henglontrlomcoftitchekal needle
was fRR feATEEmperaguitBeortheleat odhphep of YRERE ige|tesig dioanecting
APPAA T |9 Giasdew mutﬁg ﬁﬁ@mﬁwﬁnﬁa@n@ﬁ grbraimeaft r
t het nBLUFasigrn By %%a@%@‘t%l prghpwire provided
on - el GwWSrEark @?@fe@m %rF g{ bh? 6106t %Oft polyvinyl
5 n é

chlo 8? ﬁ t base (hub) 7
(e & sgdmo

asertlng and

£:Lt la ;,  Was
moun ?Lr k‘iﬂy N 8 g% #ﬁﬁpg? ?%b?e Lgt?lsposed

Hei@f &R tsleoﬂ% r tg}/eth D & f‘%/ the
soft %‘Rﬂéﬁﬂ 1 o ggXa ga t'@lglgﬁanf‘s o member
conskheuafoye th@f—le eedle, be:mg c‘onnected with a polycarbonate

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

15



heater unit includes disc type coils 15 and 15 aSqyz ¢ung OO

shown in Fig. 5, which are disposed to be able tOZSE’CPtmml“’lt 2009

heat the heat conductive plates 12 and 12' of the

heater unit, onto which each nenber constituting the

af orenmenti oned AVF needl e noved by the noving 14 25

Septenber 2009 neans is nounted, from both the upper

and | ower sides of themin a state being spaced apart
me L gnhfodmey Hasom bl forparalthelt iwi tresimhem as shown in
[0026 2 and 3. The aforenentioned heat conductive

¢, 1Zrgnde i 2thand fpherdisongrpeo boid lsi tys @hdheater units

Claf&}sllb@ efBpalioprrRagatsulsst ams af forehenshorear 8df sgegsile in a
confesiss! a@dqaéet e Sh e S PV ﬁﬁetﬁe@ﬁn@f@@@ea@lw fpater-unit
hea Jd’rqs ih?.r%jc rPéé‘thgm p;ﬁl & ﬁé@i&%’f”ié uﬁ? %IF yember . This

hea d caused the

alo % nerate
Jguz %’a ?%%ﬁg%ﬁi i %yﬁf%u ISl %t%% che

afo l t th

afo %ﬂ 1one aﬁé ¥ g;aaz éa%%|¥3;$e}§an%orans er h%e51n tg
hea %8”%1%% dd QH' C‘_L'3Ve Y hereby
thet vp_ya%salr t@{eOVd tpat eclﬁec ﬂ{en&_ ﬁéc@ez\vr needle

clamferpen af c@ﬁhébﬂ@dQMﬁﬁxJ%ﬂa@ﬁel§£or£ﬁ%n§¥ﬁﬁﬂﬁ%@9t&ﬁ§'Bzos 13
anci Sigul { ageeus! y aadrupfor My Hheisaf orenand ipned igalie 13,
137 ¢gonducti ve plpteredadbpnd 12 rtand thge di somdipe &oil sf the
afoddnand ck¥d Matyehe:t hosei whi choarerfypincaltefmesedridion again
aftet ecllvetagnetticc wookimg appl ifancesyn et af oresent icored again
afteoate ngraieanshef ndieihgatie dnirt swithkeioeansifioend rotating
onlycodid ngyitthetiaf orementéomed heatetewnid whivemthahebdemmation
of heatedddyuathel helatdary pardanbicand nidwedldyk thle heating at the
pariny emeateomst sl ngf ndars . a Emdimemne pedRbspg dies for
synithek kel TfEéen of each nenber constituting the AVF
[COféedl e erfor msd usi ng the thermal fusion

rlrtthéﬁ cc?%g thnBEL PngO a‘@%‘él%c%\ﬂ@hn & tHen the

hea pﬁ dhRedhe ompo orementlon@d AVE
needi E?' e&ﬂhﬁ?@mﬁ fg edthan aCpseaRp T oned

iRl Clie At peey e\f [Bigptt ronsione
oo elforlee C%@E t?e' %8%01@%01%9% ?ﬁ CLHe T e oY
comi %tg ﬁg QQ ge tff con{lacted state,
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Industrial Applicability
[0028]
According to the present invention, a production method
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nounted in a clanped state onto each of the six di

13 disposed on the nelting die base 14 for synthe§§sepmnﬁm12009
resin. Simlarly, the soft polyvinyl chloride resin

tube 9, which is a nenber constituting the AVF

needl e, being connected with a polycarbonate resin

connector for the connection of a blood circuit, by

inserting and fitting the connector into the tube, was

andnsunpedduict iancl appedastiat ec Dntsyneacitiof sexidi egseBers are
prodidsposad onldthe WS 28hSeptldnbetus2og9 symshethg dieein members

for

the gpep bpehts oheleplaga ity teftheat ep
omponbAtge bf t@ﬁ@ a6r SHEEMEREACATE KEBEl e SR
%oég*ré?et &d §t ﬁf-{%@%sﬁ@f%@lﬁ o Fe FOTBCE afr%r é%?gmcp pegtion of

whi
bas

abcé

bas@ict i, sior hetdrwleesitheod2 \]]ﬁfum&gl@aorréq}éﬁlvw soi“E
nifeed ﬂ% n@thige par

aés a needle

ot | and the like,

whl Hﬁé nt-%ﬁpgd lé%?e -u j fhermal fusion
b o
fing ‘%@ ﬂj@h S L%pr;silgﬂewzz
men&?érorgﬂ?n L0 V%n@ Hrther the
pro Qenel af eprd %@? é :Lcally and
conCHh&M 1 r?rp%f?c![ﬁdt?f\% S, heat

transferred to the aforenentroned neltrng dres 13 and
13" for synthetic resin to heat the nelting dies 13
and 13" for synthetic resin, thereby thermally fusing
t he conponents of the aforenmenti oned AVF needl e
clanped in a connected state in the aforenentioned
melting dies 13 and 13" . Since a half-split die is
used as the nelting die 13, 13", it is preferable,
after the conpletion of the aforenentioned thermal.
fusion, to performthermal fusion again after closing
the nelting die for synthetic resin once again after
releasing the nelting die for synthetic resin and
rotating only the synthetic resin nmenber in order to
prevent the formation of an inadequately fused part
due to the |ack of heating at the parting plane
portion of the aforenentioned nelting dies for
synthetic resin. [0027] It is controlled by a contro
devi ce such that when the heater unit, in which the
conponents of the aforenentioned AVF
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needl e have been thermally fused by the aforenenti
heater-unit heating portlgn IS nnzed to the Qg%ep“mﬂ“JZOOg
af orenenti oned cooling nmeans and cool ed by rotating
the aforenentioned rotary nenber, sinultaneously the
heater unit, which clanps next conponents of the
af orenenti onedAVF needle in a connected state, 1is
o DM d, to the aforenenti oned heater-unit heating part
concurrently starting heating. Industria
Applicability [0028] According to the present

11 nvent i1y IPrQAUCH fads 186,25 Sepj enber 2009
and a proéﬁctlon appa%gﬁﬁglof synthetic resin nmenbers

GareatFiovitddd By e dena t hee#hl | provibing capable  of

mcﬁyrmi,hﬁj Bgntﬁétmcmﬁmﬁf ﬁefn@érﬂ%t?ﬁbdﬂ@@l u‘s;y t@&@mﬂuémau y
USI Sof t tIC tub

(%% atlvg rno
s Pt DTG S KU eGP Bk TP et B THh ey &S don
pdunchﬁ adumwaymah&ﬂameWEBUmomembbubebesughmasnaedeedhé heat

éf%bial%fte% W'Egggeﬁegglm‘? Ol & bc‘%{brl?%ta% E)Sétt&?ovider
connectlo f a 6 Cl rCUI an extensi on ube,” an
arichf gapanl ser fandriches ke, thahibet si¢reeeearY han thise the

cahrament ioned dubes i d he, thesedd . r£415) OReni9f & he, the heat

connectlo art between the thernoplastic tube nenbe
PLd 4e ﬁ%ﬁger whi ch is harder than the thernnplastlc
at whensnemers canydie: perifror ed: rapiehy aand wedf oidl Yhe heat
Cg Qgggye the vH%OdUCtlon process thereof can be
PEHTred it Sirat Y'and continuously at a high
a mnnducnqun@ufdﬁMéﬁiﬁﬁxﬂ&ﬁﬂxﬂeéﬂkﬁbndﬁ@ﬂi&g dlatte.
thermal fusion apparatus conprising: a heater unit (A
i ncluding a heat provider capable of nmounting
2.synt A&E %hﬁégnaﬁ fEgbersapppratdiscarcaseing be claim 1, the

ndhermmaldie  fusedhd i genect f@&ssz;@é es -3 her il Hy

fusing the connection part o aid synthetic resin
menbers bei ng nounted, and heat conductive pl ates
3.di sposed:-abewelands behospsardtheadcpsovigerto aGim 1 or 2,

hG3RARE 10 £ANIUELING LR NRRL NRSESSATY1EOLN P E 8 such
that a plurality of heat providers are disposed in a X-axis
direction of the heat conductive plate, and a piurality of sets
of said heat provider dispositions of the X-axis direction are
disposed in a Y-axis direction of the heat conductive plate as
well.

4, The thermal fusion apparatus according to claim 1 or 2,
characterized in that one heat conductive plate has an enough

area to heat a plurality ¢f heat providers simultaneocusly.

5. The thermal fusion apparatus according to claim 1 or 2,
characterized in that a face ¢f the heat provider which comes
into contact with the synthetic resin member to be thermally

fused has a tongued and grooved shape.

6. The thermal fusion apparatus according te claim 1 or 2,
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connection part of said synthetic resin nmenbers to -
heat provider; and a neans (B) for generating Joulzé%%ptenﬂmwo9
heat for heating the heat conductive plate, wherein a
cut line is formed in said heat conductive plate. 2.
The thermal. fusion apparatus according to claiml1,
the heater unit (A and the neans (B) are separate
t ._The t I fu |o a tus accaor
Céﬁ%ﬁ%&%f%ﬁeg;“j a?gg erlze PB oneé%eéi ﬁ%dle or @
cq) inat configurat suake L ttivat daqolamndaldllteyb@fsehéau: synthetic
rPLoyiders are disposed in a X-axis direction of the
heat conductive plate, and a plurality of sets of
sai d heat provider dispositions of the X-axis
7 ﬂ' recﬁn@gtaégmagil snosied i Qp@ai‘a@?ﬁbs aiiid’cﬁﬁillrﬂj’ll ob theiim s,
eat conducti.ve erna
R S Ot 1RG50 dI i ShE e NS 4RAr it 6H S B ont o
sindie one rekedtn condutd b¥ec@bat e, kasoppeenoughy, arealtwinum.
heat a plurality of heat providers simultaneously. 5.
The thermal fusion apparatus according to claim1 or
82, dher dbeeripdeduphobhaprarfhee afcehél hgato prigvimddr ox 2,

oL COMBSy it @ae0PhaGke 4 N ) h%ssm@ﬁi LI @ENto cause
nenber to be thermally fused has a tongued and

Chyt dBiAdd St i e ﬂ%@%é@nﬁlenﬁééﬁt&n Jap §r aegs by applying
aracelor el g toaet@itm 1 or 2, 18 25 Sept enber 2009
characterized in that the heat provider is a nelting
die or a conbination between a nelting die and die
9 base Ter syﬁtMeiiduaﬁﬁﬁrmp@arihesth&mmmdﬁmgibn claim 8,

crﬁ%a{n%fﬂt&fzn@& A g{% £laald s of Ghar ﬁ%&%rhéﬁgﬁk:@l%@%late

[ or the die base from synt
aresiie | g0 d@r@f cepppepred evpper-haltl dgye o“:rrea%t U nilpe  heat

cchaukhe dhesmle fusian apparat ushaceording to claiml
or 2, characterized in that the nmeans (B) is a coi

adapted to cause the heat conductive plate to
chenermuteetﬂl@uhelheatsibu apphyhtgs afcet®CAd it G efit claims

1 % Bhe el fuslen ARRaratus 3cqording Lo gl B 8o r the
heater unit (A} having performed thermal fusion of synthetic

resin members.

11i. The thermal fusicon apparatus according te claim 10,
characterized by comprising: a moving member for moving the
heater unit (A), in which synthetic resin members to be
thermally fused are mounted, to the means (B}, and another
moving member for moving the heater unit (A) having performed
thermal fusion of synthetic resin members for medical use, to

the cooling member, respectively.
12. The thermal fusion apparatus according to <¢laim 11,
characterized in that the moving member is a rotary member in

which the heater unit is disposed.

13. The thermal fusion apparatus according to claim 11 or 12,
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characterized in that the areas of the heat conducikve,., .
plate and the coil are configured such that the a?ﬁ%%pmnﬁm:2009
of the heat conductive plate < the area of the coil

1.0. The thermal fusion apparatus according to any of

claims 1 or 2, characterized by conprising a cooling

menber for the heater unit (A) having perforned

c%%&%#ﬁ% {%@éQH1Q§u§¥ Eﬂﬁﬁh.é%rgs JHQ%QQIC re%%B’EQ%bers on

usi on apparatus ac arm . ‘
tma%@t%rwz%tby%onﬁhegmg farsovi myf niebesyfibhetic resin

mdRYe AY 18t e aflo WHd HeAued MW Gl Sy%‘h"c‘ieklo%ll%%' Bf the

menbers to be thermally fused are nnunte to
herEiis %@%L éﬂdyéﬁﬁfﬁbperﬁﬁﬁﬂﬁ@-#@ﬁﬁ@@lngs%ﬁﬁlﬁé Fﬁéthetlc

rédent afietiid s (fYe h;ayrﬂgrrp@cnf@uﬂ@datw@; mal zfgstent Ofiuously,
for nedical use, to the

co&ﬁ?ﬁ% %ﬁ%%é? c?%ﬁﬁ%it?@%$§atﬂ% The thermal fusion

appar at us accordlng to claim1l, characterized in

14 hat i} bc%e%\é'lng‘u@%e%et% gl %Sg'iz}éﬁ% er b P"‘ﬁéfﬁgers for

the heater unit di spose er ma
m%b@%wfa@béraph@rﬁéeél Hi et gpigonethodoiss conducted by

useR} emMer 20981 @B@ﬁ@ﬁt%ﬁ}béﬁgthg éé@ér@@#&?tﬁ@%r@f of claims
unj

synth tic resi on. the heater

L i R R T RED So Rt B s BERt bhB e RsaTesgunit

(ontef t heiheapperuntt 6AY, tard goalHag ofrddien hedber to be
uni t avi.n erforne usi.on t het

. I
1nserté&¥Ltx)Eagggth%¥$%?g%aperm%#§%lCé%sfj ﬁ%nrequlrement

r'esi n nmenper
tloonttibeudastyr l@@ﬂﬁﬂﬁkﬁ@dzbﬁsancbnrdak a@@aﬁauu§prm¢r, and

g yhermal fusi on.met hod, o gl%m%%ﬂ&ef@ é” gt&_%% fH the
nmedi cal use, characterlze hat sal o is

t hegreickat: by tuising ' th@uiﬁérwm@ugifd?ﬁ%b%ﬂm%ing of the

Sjﬂ%ﬁﬁﬂiﬁﬂ@e%gnaﬁymﬁéI‘ﬂﬁiﬁﬁﬁ1slh&9dé§ tﬁﬁﬁjééﬁ@_thermoplastlc
er plastic tube nounted to the heater unit (A

“f ’apparatus and the synthetic resin nenber to be
inserted into said thernoplastic tube satisfy the

10U SRRl LI Lk PSS URLDELLC LB MDALEEC o
méstifcgrle ugsunthagaof er heedt hertheyd] astidone ubed idd coodtered by
udirreter (Ret-Qne FRUNLENG, 9% 1P8s according to any of claims
1 to 13, and the mounting of the synthetic resin members toc the
heater unit {A) is performed by satisfying the requirement that
the synthetic resinmember to be inserted intc the thermoplastic
tube is a synthetic resin member which is harder than said
thermeoplastic tube, and D 2 D' > d (D: outer diameter of the
thermoplastic tube before mounting, d': ocuter diameter before
mounting of the synthetic resin member which is inserted intce
the thermoplastic tube of outer diameter D and is harder than
the thermoplastic tubke, D' : inner diameter of the heat provider

when mounted) .
16. 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
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synthetic resin menber which is harder than said . .
thernopl astic nenber). 15. A thermal fusion nethoaSSprnﬂm12009
synthetic resin nmenbers for nmedical use,
characterized in that said nethod is conducted by
using the thermal fusion apparatus according to any of
clains 1 to 13, and the nounting of the synthetic

es] er ot he . heat erfaor

o e et et e Tt AP e RE bR Pat PR p i tne

hemhderuntis- @e i ndented ﬁnﬁ@onh@ftthﬂrﬁxﬂuhﬁhuﬁ reghe insmbers

m&SYE heti & Eﬁé'ﬂeﬁ%@@e&nWQ' g '%nﬂ?ﬁQﬁ&lzh?”oéakﬁe heater

t her nopl astic tube, and D: outer dianeter
ulptt {7k htiﬁé?ﬂoBP%PF@efiuﬁéleﬁé‘ﬁér ef%kﬂﬂ itg, Sanehouter resin

me@lhk@éﬁ@s& er abef oper rapuabl NG fortdie synthetdgdr esbAtinuously,
c%ﬁt ?i which 1s inserted into,  the thernoplastic tube

e dPant € B aha" PRERA YR than  the

t hernmopl astic tube, D : inner dlaneter of the heat

Pr OVilﬁ‘t&{] Lﬂ@ﬁgafoflgg?% m%@hoé Mtﬁe%s'(on %‘%Ez@ogembers

of syl eticresin ne characterlze
2 @ e bt Hod any edndkictied 1kilytt;psitﬁg @h@ract:t\%rmqedflumtéwt the

1DRASEL St { O SYNUNSTd G HESIJh IRTIR! [RGROLH BY A9 Zeedle,
Sept enber 2009 to claim12, and mounti ng of synthetic

aft%sutﬁene%%t]%e“bhc H& S e al &G R tte APe  theehaFdf uditgh the
tt&frrﬁcﬁtﬁ]Mi&letUBer esi I’Eﬁdsmeéétoﬂoﬂﬁte(ih@ntdbrtmﬁ:tlon of a

S S HRF o RS E BT HGIC UGB b1 CyAUHBL PE ool and/or
tﬂneﬁbér$oanecpepﬁoan®dn@ﬂdcmmmdlﬂuI@hiﬂhﬂuamMarmaQU$h¢p said

'lfgﬂﬁ 1 ed. by ontrol apparatus. 17. The thernal

- u5|{§¥%é§#é;f%#§synthetlc resin menbers according to
any of clains 14 to 16, characterized in that the
thernopl astic tube is a thernoplastic tube of an AVF
needl e, and the synthetic resin nenber to be inserted
into the thernoplastic tube is a connector for the
connection of a nedical circuit to be connected to
the thernoplastic tube and/or the hub portion of a
wi nged needl e, which is harder than said
t her nopl astic tube. 21
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