-1- Medical Tube Set Technical field of the invention [00011 5 The present
invention is directed to a nedical tube set which is inserted into the body
to renmove resi duum and waste fluids fromthe body. Prior art [0002] 10
Conventionally, for exanple, the drainage of residuumfrominside the col on
of patients with ileus was conducted by inserting a tube fromthe anus and
allowing this to indwell. As the tube used in this case, sone are inserted
into the body via a guide wire (for eaﬁnpl e cf. Japanese Kokai Patent
Application No. Hei 10[1998]-151195). this tube is inserted into the
body, a colon fiberscope is inserted fromthe anus, and a 15 guide wire is
inserted into the colon fiberscomMediddidfubeaSétr t he col on fi berscope has
been renoved fromthe anus, the tube's apical, or distal, end aperture is
put into the posterior end of the guide wire, and the operation of

I nserti ng I¢nhnicatfield efithe inventlondy is conducted such that it follows along

t he gui de @ﬂ 20 Summary of the invention [0003] Neverthel ess, the

oper ation inserting the tube into the bhody and allowing it to indwell
is troubl esorre que#ﬁ’g inypafian e Arederble a medical ke set whieh '%'"gﬂ%’dﬂmﬁ'é% been

25 i nvest i gaiyad redeveaksidaurs byd @iastediuids fprote bgdg.he i nsertability of the tube
is placed in the tube cavity. The tube and the stylet are inserted into the
body together, and after the tube's apical end has passed beyond the
constri CtIM the colon and reached the affected area within the body,

t he styl et[obgzt hen renoved fromthe tube. Wien the tube and stylet are
|nsertf |nto t he bod ’ (%ether % necesrs1 ?éfor the distal end of the
30 stylbt to beCIVERINAIY, Tof ?"éﬁ'@lleeg’es 3[5age gheesidyrmifrm gisidedhe &Alan 06 proj ect
frém t he fpatiehtsavitth ilea$ wab eotduated byinsertthgra tube froinethé asey aridogllonfngtthie td ube to

proceed STRALL s hORALLSRIERLIELE SHmnc Uil IhERBY £RY 18Ry SEY] Fld wiben for e

i's applied stal _ ' 50 @s - to p yl et
t owar ds t héorigxemgle ¢ff Japanesgli@kai F?at%rairmoilcr?élgn hgp pleih §0[1988]- 151195) When

this tube is inserted into the body, a colon fiberscope is inserted from the anus, and a

15 guide wire is inserted into the colon fiberscope. Then, after the colon fiberscope has
been removed from the anus, the tube's apical, or distal, end aperture is put into the
posterior end of the guide wire, and the operation of inserting the tube into the body is
conducted such that it follows along the guide wire.

20
Summary of the invention
[0003]

Nevertheless, the operation for inserting the tube into the body and allowing it to

indwell is troublesome with the aforementioned tube. Therefore, a method has been

25 investigated wherein a stylet for improving the insertability of the tube is placed in the

tube cavity. The tube and the stylet are inserted into the body together, and after the

tube's apical end has passed beyond the constriction in the colon and reached the

affected area within the body, the stylet is then removed from the tube. When the tube

and stylet are inserted into the body together, it is necessary for the distal end of the

30 stylet to be formed in a tapered shape, and for the distal end to project from the front end
of the tube, in order for the insertion of the tube to proceed smoothly.

[0004]
Nevertheless, with conventional stylets, when force is applied to the distal end of
35 the stylet so as to push the stylet towards the inside of the tube, it sometimes happens



that the stylet's distal end is pushed into the inside of the tube.
Therefore, investigations led to a device whereby provision is nmade for a
stepwi se difference between the tube's distal end aperture and the
projecting portion of the front end of the stylet, so as to prevent the
stylet's distal end fromentering the tube. In order to reliably prevent the
entry 5 of the stylet's distal end into the tube, it is necessary to

i ncrease the stepw se difference bet n the type's distal end aperture and
the projecting part of the stylet, but 9f this stepwise difference is too
bi g, a problem of increased resistance appears when renoving the stylet
fromthe t thattheashdet'shlistal ead & pusbed infocthe ansigle of thettulse. [Taeteforefiavestigationslr awi ng

the proj eC[?d N9 a%‘%(n%e Wne;elﬂg fp?c%v}géﬁ is I’r{a(ag]férkbestg['t){ﬂge ﬁlggb%é‘ lbe%?n %%etru[)élg e. 10

[0005] In Keen awareness pr esent
i nvent i on flistal gnd gperdyre angehe Psvieqting eoion of Hbe ffsﬁb%Ctj@fsthPcﬁM%t §@ ;aﬁé? t hat

IlmorO\ées tb@vemwétﬁmdd@txl éd floRfenté eheﬁuaéltlhbﬂierto%emwprbﬁw&@enw [ 0006]
n orde eC ve

et t bj
charact br | StTESUBYS e PR fore bR neb ot direasPdne ettt ferepee
conpri si ngbeMEauh)met Iyaesmstal rmdrapartafelamuahe pl'c@edunglparta:ﬁmeastsbylwt iftthiat i s

suitanl e ¢ ebAREONRerbS: I0IE! APIA ol deBbRLP PR AR Wign when the
it T

af or enent i on e ls inserted into t nprises an
i nner cor erampying thej stylet frap the mbGuQﬁd tﬂﬁ% f?%énceawc@aﬁ%lpaﬂwaﬂmmheﬂ S

affixed t 0wtthwamn§tﬂaé projedtindpart bicthé BYRE fréM tite tub8'8 Wistdd R Spéige per i phery of
the di end in the contracted condition of the tube at the posterior
230t

at is formed with an engagenent concavity that is engageable
W|th the di{@0&] end of the tube; and a nobil e expansi on nenber which is 25

oveabl e bet weep (i AR Gles of By Brlalioh, | B81eGRE S WPbrola iR B3E! T ed

into the inner core In a urnis ts interior portion

posi t i onedoffer amsdisakitbe setbat Pravideniec e %‘Y‘?ﬁﬁh?tHE‘Pﬁiyleééﬂe H‘Fﬁ"abk%\{ efthe s

provi ded \Ntl,tbb,ammgtt.g@ag)todjsa_rret er that is either equal to or larger than

t he exﬁfrnal di aneter of the apical tip, and which, by being positioned
within'the distal end of the tube, expands the distal end of the tube in the
30 contrac{@®@kondition radially outwards, such that the apical tip passes

through. [0007] |nTJ?§er't5‘¥9§|%\?éjthg%fyr&ﬁéntkH&Fo E&tw?alHé eta,&lh}su GHaF4éedridfi® Aescri bed
above i s operated when |ca IS 1nserted into
t he body, "I?é“‘(ﬁ’i‘@%’d@ prﬁga medical tube comprising atube that is insertale into

the body, and a stylet that is suitable to improve the insertability of the aforementioned
20 tube when the aforementioned tube is inserted into the body; the stylet comprises an
inner core that is insertable through the tube; an apical tip that is affixed to the distal end
of the inner core, that covers the periphery of the distal end in the contracted condition of
the tube at the posterior end, and that is formed with an engagement concavity that is
( engageable with the distal end of the tube; and a mobile expansion member which is
25 moveable between the apical tip in the inner core that has been inserted into the inner
core in a hole furnished in its interior and a portion positioned in a predetermined
distance from the apical tip, which is provided with an external diameter that is either
equal to or larger than the external diameter of the apical tip, and which, by being
positioned within the distal end of the tube, expands the distal end of the tube in the

30 contracted condition radially outwards, such that the apical tip passes through.

[0007]
The invented medical tube set having the structure described above is operated
as follows: when the medical tube set is inserted into the body, the engagement covering
35 formed at the posterior end of the apical tip engaged with the aperture rim of the tube's



35 fornmed at the posterior end of the apical tip engaged with the aperture
rimof the tube's -3- distal end, and the nobil e expansi on nenber is
positioned within the tube. By this nmeans, the posterior end of the apical
tip covers the periphery of the tube's distal end, so that even if a
pushing force is applied to the apical tip towards the inside of the tube,
the apical tip wll not retreat backwards into the inside of the tube. The
engagenent covering 5 of the apical tipgis engaged in the distal end while
the tube is contracted, so the external dianmeter of the apical tip does not
need to be increased, nor is it necessary to provide a |arge stepw se

di f f er encediblat ﬂeférﬁrtdh@epbshibr@@ﬂn%iﬂd membiehds apsittanedtwithirathe tube. Builtds s di st al
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After the nedical_tu as been inpserte time
cones to Wetaende ?Lf?g"'?tf?‘:@ﬂs FrPled torfhe ?EIE% t'pf‘?’{\?@% S’/‘Pé'is'q%dﬁ'ﬂ%wgﬁ & war d
from t he bapikal tip willTet tetrieat backwaridd inté the irdidetafthetable. Ttie @AGgGNeY coVefing ube' S
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radi al outwar ds aperture of the
nmovi ng a n@lameterekkbar&mcelrﬂprﬁmﬁ@pt negd te hemccaaﬁed nohis itasicesdany tomm\sdaan the

colnfll Ej I ?n Ita Rfe 6w diférdRde DAWHEH S pf)§t@mrteh8 oﬂﬂhétaﬁicaﬁlbcbnggﬁ@ﬂbé gausﬁaﬁ yl fet t s
pulled to ear o xpansi on menber and apical tip
are vvlthdrﬁ%ﬁ11“%'8”9‘{8?/Fh?d”iﬁﬁggi;“@c??ﬁ'lerm%é'?aﬁg’ ‘s distal end, the stylet
Is drawmn further backwards and renoved fromthe tube. 20 [0009] When t he

time cpgre BgiPul I the styl et backwards through the tube, the nobile
expansi on Lren%] positioned in a place separated by a predeterm ned

di sStance from Nﬁ%f t%ﬁ)méélpa'tt‘llq? it hembeentingested intaithedrady aod theitiote eomesite h t he
di stal endwaResaw ‘tHeestﬂét frdh® tHelthie, the stiiSt id pusHea\SiNaPSifrbmane Pack dithe taBet her

th th 1
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t ube' s di sofethe epidalltipsarudsitiatewgpadidleditwarts expassisn bfrtbe tistzt end dpesture ofcdhel

t OgEt th V‘{Utbg %WOVIY?E ﬁ%lleﬁ%ganélc& %&Bﬁercﬁﬁﬁs tﬁ@%?%?lcgﬁ? flﬁttﬁ‘éé&l})%%j gﬁ amet er

of the nobil een set an t he

ext er nal deal?ﬁé'fge rystt farwardg fiognthetdisial eL“HeT'Pﬁb‘HhFéty'eI%Gﬁ M‘ﬁﬁrﬁ%ﬂ'@ﬂeﬁb‘ﬁﬁ@? and
api cal ti ptufb@'olﬂbmhdbllé@kﬁdnswﬂan&hséréﬁnd%MEapf brdawithdRsvn, [aa@hﬁb]vmywaéa er nal

di-amet er nto {ﬂe tubesI clilgta%r?da rt‘t?é gtglep%rg%awn url‘i Lactkwar S anda removgd Jfrom the
tube.
20
[0009]
When the time comes to pull the stylet backwards through the tube, the mobile
expansion member is positioned in a place separated by a predetermined distance from
( the apical tip of the stylet, but due to friction with the distal end aperture of the tube, it is
25 prevented from moving together with the stylet. After the mobile expansion member
moves to a position where it comes into contact with the apical tip, in a condition where
the tube's distal end has been expanded, it enters the tube's distal end together with the
apical tip. In this case, because the external diameter of the mobile expansion member
has been set equal to or larger than the external diameter of the apical tip, the mobile
30 expansion member and apical tip smoothly enter the distal end of the tube.

[0010]
The external diameter of the mobile expansion member and of the apical tip in
this case refers to the respective diameter of the part where the diameter is at a
35 maximum. According to this, and seen from the orientation of the mobile expansion



this case refers to the respective dianeter of the part where the dianeter
Is at a 35 maxi mum According to this, and seen fromthe orientation of the
nobi | e expansi on -4- menber and apical tip novenent, the stepw se difference
bet ween the nobile expansion nenber and apical tip is elimnated.

Therefore, the renoval of the stylet from the tube is snmooth. Also, by this
means, it is possible to renove the stylet fromthe tube reliably by a
sinple operation. It is also possible _t,o formthe tube's distal end into a 5
tapered shape, so that it will expand radially outwards when passing through
the nobile expansion nenber; and it is also possible for the posterior part
to have appeoRenand| gpicalhip Jeevementintbecstepwise t ditierence detwaeacthe mobie a

tapered shapanyibemehidr &R Siial lip B ARthatRN SREEITRE the ROV df YhedtRetdRoed. 10
[0011] In this case, it is lgyossmle to provide a slit extending axially in

: 0 _provid
t he tube' sthgitureds spath- Alsos Cth\sir‘f%ﬁné' itis £985R tpremaye thessiyiptiam B1ietube i s al so
possi bl e fetiaihby apsinple dpepation. Hds b rpedsible to dorna freyr wde's liigtal ehdGhtoass a cone,
for ex I i C Mgk ' f edi.cal t .
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nedi cal t U@ safife diSmeteR SR thedit icBitfacks AR 2 Tapt& SnabeCRiEH the Epicaltig!38d
developed. It is also possible to provide for a tapered apical tip at the

di stal end®¥RIEMENGAPLRYY arqengaged t o reduce the occurrence of col on
puncture, by renoving the stylet fromthe tube after the nmedical tube set

has beﬁp fofﬁﬁrted into the colon. The inner core of the stylet nay al so be
structured-as ‘a solid 20 linear nenber, or as a hollow tubul ar body.
Stfucturi ng of NS Fasfeitisesaiblgito pieuids eylitaxtendingaxiallhinithe tubg'g gistahamd es

passage of toFadiithte @retktib® of the esritfactibte Itiialkél fossitOibe IneAipitlah®y toblelforfied i
char act eri éttl cC O ical tube set of resent j.nventi.on of%S IS

({] t he meg ttheb [
struct uri nd FEThENIRSHTUCE 3335 IN AR 1 QPRIN BIFAIGONE RERIga°f W)013)
W th a nedmedialtulzsset dtaphdng thg apicaldipsf thestylet@akeh & rasierfoatbe ceedical tpbe s

' - ' : in f
273398 o bk i 1 56y Uy g BRI 1o
expansi on Weerrskintogfolon whese a constiistiomhas dayelored. Itin alsp passible trREoddafsr at ed by

a predet ergita”p%fbd’é_éa’iﬂ?%t frecdidthinghdad itisaadtylet, fh ofdfel &SreOELthBccurvdnicl of he i nner
core towardsI t he iﬁsta en

d of t ub en.this ha n the tube's
i stal Cendeoahpatg vyeBRvng e Bt riota bEanr e sFRRLNRs sridfes bee a1y
out war ds bipsertasl into the colon. The inner core of the stylet may also be structured as a solid
20  linear member, or as a hollow tubular body. Structuring of the inner core of the stylet as

a tubular body enables passage of a guide wire through the inside.

[0012]
( Another structural characteristic of the medical tube set of the present invention
25 s structuring of the mobile expansion member as a spherical member.

[0013]
With a medical tube set having this structure, when the apical tip is engaged with
the tube's distal end and the stylet has been pushed in from the posterior end of the tube
30 towards the front end, the mobile expansion member, while positioned in a part of the
inner core separated by a predetermined distance from the apical tip, moves together
with the inner core towards the distal end of the tube. When this happens, the tube's
distal end, which had been in a contracted condition, is pushed radially outwards by the
spherical surface of the distal end of the mobile expansion member, and widens. Then,
35  when the mobile expansion member is thrust to the outside from the tube's distal end,



spherical surface of the distal end of the nobile expansion nenber, and

wi dens. Then, 35 when the nobil e expansion nenber is thrust to the outside
fromthe tube's distal end, -5- the tube's distal end will either maintain
its expanded condition or assunme a contracted condition. [0014] 5 If the
tube's distal end continues in the expanded condition, when the stylet is
pulled to the back of the tube, the nobile expansion nenber will remain
positioned in the distal end while theg stylet is withdrawn, and the nobile
expansi on nmenber is positioned such that it cones into contact with the
apical tip in the inner core. Then, when the stylet is drawn further
backwar ds, theriebesgpdistal end will gither m@ntametssam@@pe"@n%orr ersasstmp @econtragted he 10
tube's apee&ﬂm@nr|n1because the external dianmeter of the apical tip has been
designed to be smaller than or equal to the external dianeter of the nobile
expansi on nmenber, and thus it enters the tube together with the nobile
expansi on [@8dler. [0015] 15 When the styl et is pul I ed backwards through the

t ube mh l e the et | Nmbj i.on nenber
will remal n posi ﬁ%onﬁgg d?stt%h n‘é%gth]%sﬁr?ﬂi %&ta cfj %Jh%'tﬂﬁ \Mmf'n Fépﬁmét ?
retreat; tBdsdtanibebask ?féh%%adﬁe BWbWQﬁS'WSmS@@PW'BFﬁ%P'@B@qﬁt'qnﬁétn thet cones
into cont ae’%tav\éﬁd\ulﬁdé&hélﬁﬂyreﬁls withArdwh, bﬁ@thbﬂﬁkﬂi’le%?;ﬁ&rsuo'ﬁhﬁé}nbé/m@ﬁoéitlbﬂeét ylet is

lled farth back, t h
Pt e of - Bethataties 5 cPRactinInd s P TR Mier et aheR ey BBt on 1t s
posterior widiewpfigthes backwanis) dives apitad tiptwilb sotsbed$sitfeitecetodresiatanes frymabe war d.
The nobj | e 'ngéﬂt@r@ rlmﬁsé fﬁg%%ﬁ?] lWafnlétetr Bﬁh@% E:QI'tlg Has e n%rh@&lér%%s the

t ube. Int structurin n5|

S pHer i cal H%ﬁ'ﬁ?é'l'e’ t'ﬂﬁﬁ'eorﬁq%'é? Ln%e’g?m?'ﬁ’éanﬂﬁiﬁ qféh%'i‘ﬂﬁ'f?s#"@ﬁnmémbﬁ‘s and

si npl i fi edthugt@nters el tubdiogeREWR thendbile eRpENé®Nntriemiséryl et i s al so possi bl e.
25 [0016] Yet another structural characteristic of the nedical tube set of
the present invention is that the nobil e expansion nenber conprises an
engagenent [G918] ecti on, wherein the distal end engages the engagenent

concavigy of theap 'tﬁ‘é?‘ét%/ltei 8 puﬁ’éﬁ Sé%k\ﬁar%Q tﬁ?@@d?ﬁthe‘fﬁb@\uﬁnlﬁ‘i‘héﬁ%é'@tduété epyshed

fromthe posterior owar d di stal end he apical tip
and nobi | e'séi?BHﬂ%tP%th?rﬁT?&é? eéFP?é‘stOHr’E@T‘bef’r"B'He("P?é" P%@"@dd” Qi%q“b%ﬁé'sm' and
t hen, whenehdbutheystglet Wil réttdalt; aoud thearodie éXpangios inefiber isgoditiohed siehthdpe, t he

engagenent it comes into contact with the apical tip in the inner core. Then, when the stylet is pulled
farther back, the mobile expansion member is pressed against the inside of the tube via
20 the apical tip, and the spherical surface on its posterior side pushes and widens the
tube's distal end radially outward. The mobile expansion member together with the apical
tip then enters the tube. In this way, by structuring the mobile expansion member as a
spherical member, the structure of the mobile expansion member is simplified, and a
reliable operation to remove the stylet is also possible.
25
[0016]

Yet another structural characteristic of the medical tube set of the present
invention is that the mobile expansion member comprises an engagement projection,
wherein the distal end engages the engagement concavity of the apical tip. By this

30 means, when the stylet is pushed from the posterior end towards the distal end of the
tube, the apical tip and mobile expansion member are thrust from the tube's distal end,
and then, when the stylet is pulled towards the posterior end of the tube, the engagement
concavity of the apical tip engages with an engagement projection of the mobile
expansion member, and thus the apical tip and mobile expansion member become a

35 single unit and move as such. This allows smooth removal of the stylet from the tube.



concavity of the apical tip engages with an engagenent projection of the
nobi | e expansi on nenber, and thus the apical tip and nobil e expansion
menber becone a 35 single unit and nove as such. This allows snooth renoval
of the stylet fromthe tube. -6- [0017] Yet another structural
characteristic of the nedical tube set of the present invention is that the
nobi | e expansi on nenber conprises an engagenent covering that 5 engages the
apical tip while the distal end covers.gt |east the posterior portion of the
apical tip. [0018] By this neans, when the stylet is pushed towards the
tube's distal end, the apical 10 tip and nobil e expansi on nenber are thrust
fromthe tube's distal end; then when the stylet is pulled towards the
posterior ¢ud7pf the tube, the engagenent covering of the nobile expansion
menber covers t pasteri f _the a 0, the ile expansion
nmenber engages “?‘hsf 3 ?%ﬁrﬁpfﬁﬂad‘?ﬁﬁ@ h gea{B?@%ﬁ'%t’P% Sﬁhgp ﬁ??of’rleéeéxpansi on
menber becdnventiorsis tht heumohile expahsidnanerskbarcompadsest dreerdiagementamoveringrtbaterent ,

t he api cal el i abl es
oot h PomSyRS St RERALE el iTaltn cofe P MaS| 12 (BTG porth 31 R
expansi on @RItBEP- may either cover just the posterior end portlon of the
apical tip, or it may cover the entire apical tip. [0019] 20 Yet another
struct ural &ﬂ% acteristic of the medical tube set of the present invention
is that a provision is made for a stop positioned at a part of the inner
core separ at ed Byghiamesesiahen thersiyletds pushed towardathe hubegpligtallendi the apiodlh t hat
the nohpl ey %Hmlle%xmrméﬂqﬂé}%r@%rwﬁ%bn{ {He tabW'S Bistal BRd;aRch Whéh @kOP- By

t hi s neans, the range ement of the nobile expansi on nenber wth
respect to ‘SRt i$ Rule t%‘r”és “ée P%‘%ﬂ%@@@i obthejybe, t%? ﬁb&@eglef‘h&?‘{?ﬂ%g offfhg stop is
st ruct ur ed nedtlilbexpassich hmrr@er downe trer pgsterior fepd rmdh@raplctahﬁp cdo therrhetilence of

h , f
the i nner capdrsidimdiod batesRREAIETHE ik hiekia E%%%mﬁ'se‘iﬁ%%% “isa
si de vi ew dtrbeigecaree aéldgl@@mlt.tamd@fhsese@ffrqrm@efdlrestton dementt thefpicalhe

i nventiign. tipii@dbRred by tie MbbiRe Bip8HsiH nichibel.UiME BfddidsdgflodtRrerh&\fal BEfecal tube
set shown in . . . . .
stylet from the tube. In this case, the mobile expansion member may either cover just the

posterior end portion of the apical tip, or it may cover the entire apical tip.

[0019]

20 Yet another structural characteristic of the medical tube set of the present
invention is that a provision is made for a stop positioned at a part of the inner core
separated by a predetermined distance from the apical tip, such that the mobile
expansion member moves between the apical tip and the stop. By this means, the range
of movement of the mobile expansion member with respect to the inner core is regulated

25 by a simple structure. The stop is structured either as a large-diameter part formed on
the circumference of the inner core, or as a ring-shaped member affixed to the
circumference of the inner core.

Brief description of the figures
30 [0020]

Figure 1 is a side view showing the medical tube set of the first embodiment of
the invention.

Figure 2 is a side view of the tube provided for the medical tube set shown in
Figure 1.



Figure 1. -7- Figure 3 is a side view of the stylet provided for the nedical
tube set shown in Figure 1. Figure 4 is a side view of the essentials of a
medi cal tube set. Figure 5 is a side view showi ng the essentials of a

medi cal tube set in a condition 5 where the apical tip is projecting from
the distal end of the tube main unit. Figure 6 is a side view show ng the
essentials of a nedical tube set in a condition where the apical tip has
been placed into the distal end of the 4ube main unit. Figure 7 is an

expl anatory di agram showi ng a condition where a nedical tube set has been
inserted into the colon. 10 Figure 8 is an explanatory di agram showi ng a
condi ti on wher eFigutaubis a sidejvigmefl the stylet pravided eyl the medicglitubeset shawndposs
section shewypo1the essentials of a nmedical tube set of the second

enbodi nent of the inyention. Figure 10 j Cross ction show ng the

condi ti on wher el 19U 'saap?'g%ﬂ"e i°g es?ﬂg'afsfga %qs'%aé?“%ﬁ?ﬁg set of Figure 9 is
proj ecti ng fronFighe Slisstside dewlstodwindibe essentialaioha medical tulbe sptirea ddnditena cr oss
secti ongshqu Lt : [ : il ' menber of the
o cal ot uheane Spioftith iR AR e SRR e, ERI R B TR end of ¢ he
tube mai n unit. FIOUERR & a5pde dewshawirgsthg essantials sha mierligalktuke s&iinia sensiiother ei n
the styl et whkrel the apidd tipeitisbakn blaed mes theldist! ghd ef the tismaaemitpul | ed
backwards. Fi guE@H%%' S Cross sgection ondition Erei n the

is a ¢ show ng c}.he
stylet of the Al A FHRR0LPYSFagER g §P VRS 2 IR MNSTe P e BLERG B dss
causi ng t hbasrbéen ipsarigddntsitoncoloenber to be positioned at the aperture of the
t ube hn unit. cEl e 14, i ; i S how o wiandit | aherein
the( s{r?/Pet _of tﬁ@h&;g Ir?e%? ce}f)%tnﬁ% ggﬁﬁgﬁ sﬁ?‘"g"ﬁ ewlc%gﬂlggﬁbeen paLHBgd'\éh
backwar ds, indsgling# haEol9Pi cal tip to go inside the tube main unit. Figure

15 is a cross sepuied issherwssgettltd shonmgith@bssentiala ofadhadidal tubeeses of the
pertaining to the tlai rd efr{%odi nmept of the invention. Figure 16 is a cross

section sh(ﬁfor?a et"?Pé) &%‘éﬁ 81I"Ye0f°™y medical tube set 30 pertaining to the
fourth enbodi nehtguesf 1Q Isea £nase aedtion showging the condition wherein the apical tip of the

15 medical tube set of Figure 9 is projecting from the distal end of the tube main unit.

Figure 11 is a cross section showing the condition wherein the mobile expansion
member of the medical tube set of Figure 10 is being thrust out of the distal end of the
tube main unit.

Figure 12 is a cross section showing the condition wherein the stylet of the

20  medical tube set of Figure 11 has been pulled backwards.

Figure 13 is a cross section showing the condition wherein the stylet of the
medical tube set of Figure 12 has been pulled backwards, causing the mobile expansion
member to be positioned at the aperture of the tube main unit.

( Figure 14 is a cross section showing the condition wherein the stylet of the
25 medical tube set of Figure 13 has been pulled backwards, causing the apical tip to go
inside the tube main unit.

Figure 15 is a cross section showing the essentials of a medical tube set
pertaining to the third embodiment of the invention.

Figure 16 is a cross section showing the essentials of a medical tube set

30 pertaining to the fourth embodiment of the invention.



Det ai | ed description of preferred enbodi nents First enbodi ment of the
invention [0021] 5 The followi ng statenents explain the invention in
greater detail using drawings of a first enbodi ment of the invented nedical
tube set. Figure 1 shows tube set A for nedical use in the sane enbodi nent.
The nedical tube set Ais used to drain residuum remaining in the part

posi tioned beyond a constriction K (affected area), as considered fromthe
rectum developed within the colon T qfgthe patient (cf. Figure 7 and Figure
8); it 10 conprises a tube 10, indwelling in colon T, and a detachable
stylet 20 that is attached inside tube 10. As shown in Figure 2, tube 10
conpri ses Relaied descriptioni of echembodiments a | ong, thin tube, and three
branch tubes 12, 13, and 14 that branch off fromthe basal end 1la of tube
mainunit 11. 1 hOOZ % The distal end 11 b of tube main unit 11 is formed
as a cyl i nBEst SHPPAMEnEpE R {INVENMtIN hered front end, with irrigation side hole
11c bei ng fooemed cl ose behind distal end 1l b on the circunference of tube

i it 11. i oy I . |
bohind 3 rri gat 1 I oIdRhg sBidined SlfiBuRentil £ 5ol a8l ushG BRI FOE ||
20 al ong t Adirsh@mhodiment of item invanted megigah tybensesf Figwe tshewsriubeeset ifafor

posi tion. AMNadicARBk igtheadhme@mbolitmenthTHelinddicatiBaREBR ISRt GamMeaghwbl €, 1S
provi ded cl ose behi

hind flushi.ng side holes.  11d on_the circunference of tube
i n un ¢ ERAmGORe pa ootk Gelad Rapntiiot KBLEHEY frepk gt of
Fi gure 4 t fromdiggreEiugudeveldpeidsvithinthereaon Wf thl phtient &fl Figuge 7dind ffigues 8)t that , from
the apegtu i : Al erture
of br atth £apeiees SobEs 15 qddie RAIRAT, shipRsentIE SRR hls FMERERTT 11
figures, t{R8Ideke 10sA4p skewn injFagure 2etupe 1 fEeempisesatybednai gnit (i .iaempriging
Cr oss- sect a@ghg0thiniube, srvthies bkdisch tubss T 18UAR TRihat bidhéh 87 froftRe Badyi cavi ty
passes 30 thégﬁ:{t}tbgancr;‘ %\L}bﬁ 13 fromirrigation side hole 1lc via basal end
11a, and t f¥ P& AV ty passes through branch tube 14 from i nagi ng
bal l oon 15 via basal end 11 a. Miltiple flushing side holes 11d pass though
the mai& ceypbby. -9- [0024] It is possible to connect a suction device, such
as a waste fluid bag, for exan‘PI e, or an.irrigation liquid supply device
such as a syri nhee disty eas i ok tubegnaip anip dd s farped @@ efinder with a slightly

tapered front end, with irrigation side hole 11c being formed close behind distal end 11b

on the circumference of tube main unit 11. Also, multiple flushing side holes 11d are
formed close behind irrigation side hole 11c on the circumference of tube main unit 11,

20  along the axial direction, with variation of the circumferential position. An imaging balloon
15, which is expandable and contractable, is provided close behind flushing side holes
11d on the circumference of tube main unit 11.

( [0023]

25 Inside tube main unit 11a main cavity 11e (cf. Figure 4 through Figure 86) is
formed, which has a large diameter that, from the aperture of distal end 11b, passes
through the posterior end aperture of branch tube 12 via the basal end 11a. Although it is
not shown in the figures, two small sub-cavities are formed on both sides, within a
cross-section of main cavity 11e, inside tube main unit 11. One sub-cavity passes

30  through branch tube 13 from irrigation side hole 11c via basal end 11a, and the other
sub-cavity passes through branch tube 14 from imaging balloon 15 via basal end 11a.
Multiple flushing side holes 11d pass though the main cavity.



branch tube 12, via a Y-shaped connector tube (not shown in the draw ngs).
This nmakes 5 it possible to suction and renove the residuumfrominside
colon T via the distal end aperture of distal end 11b and fl ushi ng side

hol es 11d. The irrigation side hole 11c releases air supplied from branch
tube 13 inside the body; this provision permts either the injection of a
contrast nmedium or the supply of air inside colon T which has becone
depressurized due to suction by the sucgion device, via main cavity Ile, for
exanple. 10 [0025] A supply device (not shown in the draw ngs), such as a
syringe, for exanple, supplies water to rear tip 14a of branch tube 14, and
t he |nag|n§xBé]Ioon 15 enlarges due to the water supplied fromthe supply

device via branm;Sdslaralel{é,coﬁrmésaEuef.bnae\v.&esﬁérpﬁaJ«éstralﬂeldrwgtfopékamplé ube main

unit 11 at a redtem i nsi de col.o aIIoo 15 is
formed froff R eV S o A e i eI le B S POSIPAT P! i i
X-rays canbmncpafbe 121 @a Ianemdd corireecton tube [fisot dablve ingthel daavirigsp Thisimhakeel ast i ¢

oS "R S 45 BB AP TROGRL  hEH , T

patient's @pgrtie pf dilstta| endpbibsang Bushing side helesirlddelhe Kﬁ@woﬂrﬁédq)b@lﬁt”@n of t he
front tip pévééseeralrcsh ppRdifeom biauaeumehs/}nsdé)ma%d;f hﬁnstyrcwm petRfts dithest ruct ure

conpri ses t.ube. havi n with a
compri se< 5 ¢ die atioa, o STElLel cDYEEPP et Hheies s IR M s Ss val ve
16 i s strudepneesiriged Hue traguction bydhk Isugtimpsievioe, olaymatorcanityh1 te b ex@mpleom t he
out si dgg but air and other fluids will not pass fromthe inside of branch
tube 13 to the outside. Thus the backflow valve 16 prevents rel ease of the
resi duum f fQ92P] nsi de the patient's colon T to the outside via irrigation

snt de thol e 11 c, Assdppryadevtceemot @ibwhnmwd@wb@s)lsucﬁ Be absyaﬁg‘@ fbm@@mpieél b ]
structure co e Sa as ranc
ten $tar o 1947 TRadr L BBk 1 & the ifeot o Baugi % b ors

tube 30 13
att ached t dué testhe waterisupplied fromithe emnmydavmeg@rmammbe 14 tmusefglngghebfacbnt oon 15.

The ‘i magi ngg %Hoﬂclﬂ t&l?e Fn%fh Bt $Hh5f Qlﬂré/deté%ﬂ%'ad&‘?t Hé’ud@%feﬁﬁ* Nhet d?]'aélngupp' y

device. -10- 27] approxi nate center . branch tube
has been aP?'é?@ﬁe*b’l3 'FrfO’"éﬁ%E?mt%m&Fﬂ”ﬁb‘ﬂ""i WQ'CFI%‘WQE'@EQ% BUQSF?é‘CFvn‘ihE’rUQBaW ty by
squeezi ng M&hlm% carmiot passPis kbeadsddrigto ahlpantaele ahd\dohiradtibleldiastic hesinybe 12.

The cl anp }h us o%tan%é"g gtr&&u%‘?ﬁ&'aﬂ&usain!agggto bemaken by x-ray radiation. Accordingly,
when medical tube set A is inserted inside the patient's colon T, it is possible to
20 accurately know the position of the front tip portion of medical tube set A.

[0026]
The branch tube 13 structure comprises a tube having a smaller diameter than
branch tube 12, with a backflow valve 16 attached to its posterior end 13a. The backflow
25 valve 16 is structured such that air will pass through branch tube 13 from the outside, but
air and other fluids will not pass from the inside of branch tube 13 to the outside. Thus the
backflow valve 16 prevents release of the residuum from inside the patient's colon T to
the outside via irrigation side hole 11c, sub-cavities, or branch tube 13. The branch tube
14 structure comprises a tube having approximately the same diameter as branch tube
30 13, with a supply device such as a syringe, for example, being attached to its rear tip 14a
in order to send water to imaging balloon 15. The imaging balloon 15 can be suitably
expanded by operating this supply device.



5 pl at e-shaped body into an approxi mately square franme provided with
elasticity; an engagenent nenber 17a conprising several steps is forned
within the inner surface of the end-portion, and the other end tip 17b is
formed suitable to engage a predeterm ned portion of engagenent nenber 17a.
Before and after clanp 17 apertures (not shown in the draw ngs) have been
formed to permt the insertion and passage of the branch tube 10 12, branch
tube 12 is inserted into both aperturesg.and clanp 17 is attached to branch
{ tube 12. [0028] Support |eaves 17c are provided on both sides of the inner
surface of the lower 15 central part of clanp 17, and pin 18 bridges the
two suppor{00Réhves 17c. On both inner sides of the upper central part of

ZI armd17 | pr egswmela@amﬁ?été%eat@%f Bfaﬁt&‘ﬂttﬁ)@djtzorc@nﬁ?W hb@‘b@éﬁ' a&bdsheaan t
ccorai ng e .en enen osition .o engagenen
onber 1 utder o LD e st e BS GauB  doare st SR or sC3H
pressure | ¢evieserl@aity ahtirankbisulteo 12 hetregalamp el 7sis Zermefd hyhbersdimre lowg, tthim br anch

tube 12s0r pote. g@& %@Y ihto %ﬁf ’ager'ag If%?é&ﬁ?ar[e%@tp?ov“éﬁ \R/iltrp\%é'fﬁéltﬁ ah 0029] AS

shown in Figure nner core tabl e
into tubeeheA9EMeAt 'T“e'I‘Pe’aW@ Wé'ﬁgﬁﬁ\f?éa'fiepsﬁf%{mfb‘&th'@ the 'Qfﬂeféﬂﬁfﬁ%aﬁ to the

di stal endtfendipdetion, 2% thelothe? dnd 85 U7 15is Tathiel @uRat BN B é@ﬁt&ﬂéte?rambblat can
nove al ong i nner, core [ | nner

t of
core o1° " ABCERE b RRBe AgnirReh e P g ote et fin 37 fiturks fof oo ih o
truncat ed thedrawings)tape been formedto pirmit e insaitioreandopassape ofdine blaech fubet er i or
e”d Whp 915%?'19&13%%'195 ﬁQQtédsin%%ﬂP drithdd, § B%gﬁ’”@%ﬁa&%‘%@ﬂm‘n\fqzza that

Benaevvlt aperture rimof dist end 11 of "tube main unit

0030] Thel4hsbi2t e expansi on nenber 23 is forned as a sphere provided with
|nsert|on t hrough hol e 23a that passes through fromfront to back; nobility
al ong inneioo(i%e 21 is possible by passing inner core 21 by insertion

t hrough hole a. The dianeter of nobile 35 expansion nenber 23 is

est abl i shed t o Beppdr Igénesyl 7c arejprovidie an bhth sidascf th ianen sswfacs ot the lowet -  di st al

end apgst UE@ntFéfl pé’ﬂt of élbmSﬂd éri'dop|ﬁf18tb'ﬁ9§‘esniﬁé E\N&Quﬁpoﬁjlea\)& 11795(bﬁ bOiiRkert he
nobi l e expansi o di st al apert re of glstal end

11b, the dP@F%P”Bﬁpredr?SPt{%lrpé‘”é‘F °'6F“Qt15| p’éﬁﬂ"‘i'f@""é?( § A ANA P AR war ds.
The di anet eowapd pimbigl eAcempitnghi, By changing the engagement position of tip 17b of

engagement member 173, it is possible to change the interval between pin 18 and
pressure leaves 18a, and thus to change the size of the space within branch tube 12 orto
20 close it off, and thus to regulate the flow rate.

[0029]
As shown in Figure 3, stylet 20 is provided with an inner core 21 insertable into
tube main unit 11 and branch tube 12, an apical tip 22 affixed to the distal end of inner
25 core 21, and a mobile expansion member 23 that can move along inner core 21 to the
posterior part of apical tip 22 in inner core 21. As shown in Figure 4 through Figure 6, the
apical tip 22 has a truncated conical shape, with the distal end narrowing from the
posterior end, while the posterior end is formed into an engagement concavity 22a that
can engage with aperture rim of distal end 11b of tube main unit 11.
30
[0030]

The mobile expansion member 23 is formed as a sphere provided with insertion
through hole 23a that passes through from front to back; mobility along inner core 21 is
possible by passing inner core 21 by insertion through hole 23a. The diameter of mobile

35 expansion member 23 is established to be slightly larger then the inner diameter of the



menber 23 is established so as to be slightly larger than the posterior end
of apical tip 22; 5 approximately the front half of nobil e expansi on nenber
23 enters engagenent concavity 22a of apical tip 22, and engages with
apical tip 22. [00311 When nobil e expansi on menber 23 and apical tip 22 are
engaged, the formation 10 of apical tip 22 and nobil e expansi on nenber 23
produces al nost no stepwise difference at the interface between nobile
expansi on nenber 23 and the aperture rymof engagenent concavity 22a. In
the part where a predeternined distance is nmaintained fromapical tip 22 in
inner core 21, a stop 24 is provided in order to regulate the final part of
t he nobi | edistahgad @Pe'ﬁlﬁﬁqué"%éépﬁﬂﬁsﬁ@r\ofrfﬂ%ma'nzg"t AW pefdfiontnal thgmabiles s
provi ded ?Bxéaﬁs'bhené?ﬂﬁér%l Withire fé @étal éﬂaeamufb um.&ttallénd ¢1§ttﬁé"£ﬂs€a¢?ﬂ@$ﬁ“ ng
engagenen r es es W e
post eri or g?ﬂmg%gr(fﬁﬁl e"&“ﬁ%éﬁ%’ﬁ" rﬁé@ﬁ/ ?%q-g (S’Iﬂ"beg‘ﬁf °§H%?ﬁ%e’fpc?f'§\/8?d si de
of grip 25mepdeB2]is estabkiaheenoahtod)eﬂlglnﬂytlargerthamma postdiioraindtofibpical 6p 22 i s used
to draia t e t I I ks first
§ E@)rﬁﬁﬁa@vjmé el hél'f'%f oﬁllg elpahkieh m?f?l%? 24 oht r§te?lgggzel'r?er#1

| oosened a 'S Inserte begi nni ng om api ca romthe
post eri or EPfFaMPetdA R @pise! tipr%2n @nd ?Dﬂ?éeiﬂ'tmaplcé'ﬁ@% thus giving the
condition shown in Figure 1. In this case, as shown in Figure 4, nobile
expansi on @ 23 cones into contact with stop 24, thus being positioned
at the 25 nus of the nmobility range along inner core 21, in a condition
wher e t he apert Whenmabile expansion alembed23 andapidal tipp2anesngaged, thleQrmasioengaged

Wi th e'i‘@a%f‘%ﬁfcalc%‘cz%véﬁd’ n?cﬁfﬂefgxpaﬁﬁérP%erﬁBe? o roﬁhéé% gInI't?st HoCBéhwiss t aper i ng

en genment nenb 26 1S eng g osterlor branch tube 12
[0033] W@I?"Pﬁét the iiteriace PRieen grobjle ?@anﬂ%m@mer %%?ra’etheapﬂwrer"quf om
apl cal ti pedgagedreiit corragigs2dzeyothe paetnglicre atprédetémirdl distarde ismdmtgined 7. At

hi i e, . \ \
E)a: foghnﬁSfrggegpc% l@eéﬁln?nngpggre 3. a étoé@(%g)roﬁ@e% |pébdlseggci J&gw%@;@é’g&@ y?le'[]QZO
t apers, medf thamabiie eange of mobite @@?@Nl?n membert 24 Agylindsical afip@iSrigpresidedart ri ct i on

K. W‘e'ilsthfh s%‘éiorbh@of?ﬁ.ub@fméfﬁ@nﬁah B%Fé%\nﬁs‘%tta rIn@aéH@% eth&@ rﬁérﬁgéf'tz%rm ned
-12- affecte areaﬁlnm de colon T, &tt 20 is rerrglag?rtfro tube

this case, ‘%@edpnipianered ﬁ%qfrtga@ng?gf@va e pesteiorep g of & raf‘%rhtﬁé? ari I y
pushed t owdeds ptdvieled s itlikefookart slie of Qrip 28.ausi ng apical tip 22 to project from
distal end 11b of tube main unit 11. Then nobile
[0032]
20 Given this structure, when medical tube set A is used to drain the residuum from
inside the patient's colon T, clamp 17 is first loosened and stylet 20 is inserted, beginning
from apical tip 22, from the posterior end aperture of branch tube 12 of tube 10, thus
giving the condition shown in Figure 1. In this case, as shown in Figure 4, mobile
expansion member 23 comes into contact with stop 24, thus being positioned at the
25  terminus of the mobility range along inner core 21, in a condition where the aperture rim
of distal end 11b of tube main unit 11 is engaged with engagement concavity 22a of
apical tip 22. Also, the stepwise-tapering engagement member 26 is engaged with the
posterior end of branch tube 12.

30 [0033]

Then the medical tube set A is inserted inside colon T, from apical tip 22, and
passes beyond constriction K, as shown in Figure 7. At this time, the patient's body is
x-rayed, and by seeing through imaging balloon 15, its location is confirmed. Because
apical tip 22 of stylet 20 tapers, medical tube set A is easily inserted while widening

35 constriction K. When the apical tip 22 of medical tube set A reaches the predetermined



expansi on nenber 23 pushes agai nst stop 24 and noves together with the other
part of 5 stylet 20, thus causing the expansion of the distal end aperture
of distal end 11 b of tube wmain unit 11. [0034] Then grip 25 of stylet 20
is pulled backwards and out of tube 10. The nobile 10 expansi on nenber 23
Is arrested by friction against the aperture rimof distal end 11b, while
the other part of stylet 20 is wthdrawn backwards through tube 10. Wile
mobi | e expansi on nenber 23 is engagedibn engagenment concavity 22a of apical
tip 22, nobile expansion nmenber 23 forms a single unit with apical tip 22
and enters tube main unit 11, Then, due to nobil e expansi on nenber 23, the

di stal endaBgred arpa nsidegolond). style2q isrernavesideashisbe 'arﬂyéaaseaaﬂsfsqwmd@ a
stepwi se drigher Brae gms 250df sple? 0§ téiﬁ;idnaﬂyl paeﬂieaabwéndp tRinside bf fei 108

nb 23 I 11
i Ehout _caPORTePrirH b a2 B aros dobT 18 i LS Ghe merb N8R aBIR ng ¢ he
condi ti on exgaosmnimenttiegds pughes2QaineCdd 24 andirhovesdegetiieriwith thesotbgwmagteft aperi ng
engagengnt sﬁemrth&@au§.n§«ﬁmpa¢ﬂai 59@3 dmf?rmaﬁuwsf 44 Oe;aa 1%%%Be2t ube 12

and the engagerrent 'S ar ed ing grip 25 l'et 20 to the
out si de of Maliditd; it is possible to easily renove stylet 20 fromtube 10.
In this way, after nedical tube set A has been inserted inside colon T,
stylet 20 t 21? renoved fromtube 10, which nmakes it possible to reduce the
occurrence 013 ol on puncture. [0036] Then the suction device and irrigation
liquid supply déhercerimeé of stylet@0del pulledt haskwads godtaut pbtubent®. dhe imabiieh t ube

tlﬁ eagﬂo aTh aﬂ%ntog ?#%%r‘i@\{é g@?étid Fgﬂi&ﬁ&{ é‘dialﬁs@t eﬁgﬁetrﬁﬁgpgngtag&gc Pfella g;flnﬁ h
ge,
t hi's means EL%“@P&&TW@WGWE%@ IS Y"Wlf& H% ﬂ%’g’g'ﬁ tybe: 19- VYrigmRPI®ai | oon
15. Thus, ekpangionndmtidraois érfgagwaml@agandmtenmavsy P2z sfapical ty2d, medbilé he | nner
wal | of co t hus
fixing di Skeg:fénllbaﬂﬁein ﬁ?or@g%%a?dleoérﬁggfﬁ%%% tlpvbt%dce(?'n'tqesrg Q.Jb(étn#a(?rpu#tﬁt r ast
medi um i s Themstugdo imabde @xpasion WE@ber 23, dhe Aistal §n@|@p¢mlr@ of distal end-118i nce t he
pressuie OBectdWé%'éMhr@&i A9 BINd® a GRIPARR dﬁ&eﬁc@b@n&%rééénb@etivééﬁegpléﬂ pst the

e el O e D) SOSLIL4) Sl oo LA Lol Ban I o (he

anus is pPe
without catching on the aperture rim of distal end 11b, thus presenting the condition

shown in Figure 6.

20  [0035]
In this condition, stepwise-tapering engagement member 26 is withdrawn from
the posterior end of branch tube 12 and the engagement is cleared. Thus, by pulling grip
25 of stylet 20 to the outside of tube 10, it is possible to easily remove stylet 20 from tube
{ 10. In this way, after medical tube set A has been inserted inside colon T, stylet 20 is
25 removed from tube 10, which makes it possible to reduce the occurrence of colon
puncture.

[0036]
Then the suction device and irrigation liquid supply device are connected to the
30 posterior end of branch tube 12, and a water supply device is connected to the posterior
end of branch tube 14. The water supply device is then operated (in the case of a syringe,
this means pushing the plunger), thus supplying water into imaging balloon 15. Thus,
imaging balloon 15 expands, and exerts pressure against the inner wall of colon T, or
comes into close contact with constriction K, thus fixing distal end 11b of tube 10, as
35 shownin Figure 8. If a contrast medium is injected into colon T via irrigation side hole 11c,



5 [0037] Then the irrigation liquid supply device is activated to supply
irrigation liquid into colon T, and the suction device is activated to suck
and renmove the mxture of residuum and irrigation liquid inside colon T. By
this means, the residuumfrominside colon T is gradually drained. \Wen
this happens, air is supplied frombranch tube 13 so that 10 negative
pressure will not develop inside colon T. The backfl ow val ve 16 prevents the
residuum frominside colon T fromflowygg backwards through branch tube 13
and being released to the outside. During the tinme that irrigation liquid
is being supplied into colon T and the mxture of residuumand irrigation
liquid i n EBFHHETPressUsRohlnaging balisen 18rrausescing\tale 10 fe be|fixgd ageiast; tye

regul at ed bﬁéld§|v@é1lpof1c70IorQﬂCdi‘ aalnst BénstriRGibsl K BoAtFAmatRin @uE 8f @i driusTishas been
dr ai ned, tub ?s rer@ved fromthe patient's body. At this time, tube 10

is put |np'é?v8'6ﬁ91 PR h that i maging bal loon 15 is shrunk, by

w thdrawi ng the water in inmaging balloon 15 so it can be puIIed out of the
body ang r RITBY [0038] 20 In this way, nedical tube set A of the present
enbodi nent conlgrl sing stylet 20, which is used to inprove the insertion
characteristics mtﬁeﬂruaét'%lqwg ‘SupRis Aeviee isachvaterito sypely migationiliawd ke api cal
tip 22 in eblos, Ahgen®ioh dedbs B\dctivatet@ susk Ak rertdvathel MiRturgosresiim end to
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wi th engagenent concavit P th t¥ EOSI tioning nobile
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[0038]

20 In this way, medical tube set A of the present embodiment comprising stylet 20,
which is used to improve the insertion characteristics when tube 10 is inserted into the
body, provides an apical tip 22 in which engagement concavity 22a is formed at the
posterior end to which the distal end of inner core 21 is affixed, and also provides a
mobile expansion member 23 that can move between apical tip 22 and stop 24 along

25  inner core 21. Thus, when medical tube set A is inserted into colon T, the aperture rim of
distal end 11b of tube main unit 11 becomes engaged with engagement concavity 22a of
apical tip 22, thereby positioning mobile expansion member 23 within distal end 11b.
This allows insertion of medical tube set A into colon T and prevents apical tip 22 from
entering tube main unit 11.

30
[0039]

After medical tube set A has been inserted into colon T and it is time to remove
stylet 20 from tube 10, grip 25 of stylet 20 is pushed in from the posterior end of tube 10
towards the distal end, which releases the engagement between apical tip 22 and the

35 distal end 11b of tube main unit 11 and also causes the distal end aperture of distal end



tube 10. The external diameter of nobile expansion nmenber 23 is larger than
the external dianeter of apical tip 22, so nobile expansion nenber 23 and
apical tip 22 5 smoothly enter the distal end of tube 10. [0040] The part
of tube main unit 11 other than the distal end aperture of distal end 11 b
I's thicker than the distal end aperture, so that after nobile expansion
menber 23 and 10 apical tip 22 have been put inside the distal end of tube
10, stylet 20 noves snoothly towards thg_posterior end. Also nobile
expansi on nmenber 23 is structured as a spherical nenber, which has the
advant ages of making the structure of nobil e expansion menber 23 sinpl e,

and of per iR ©f Hbeampig| ynih] kta expand| radiplyr autvaisstkacause pemobite expaasionr ovi si on

of st Fpt 24 rr%'iSnb'ér z@ntheﬁfbyi pulRg sﬁ/wt 0 ?olvaads trle pogfirent] ingsh bl réﬁwéf?é‘cﬁfrcfrﬁ om
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P cal 11 huB8 I B el B ot ot e eI 2 B ORE e Al vt ur e,
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core 215 Sgf86# es{?ﬁ%?@l?é'&?% é{tyentlon 20 [00411 Figures 9 through 14
a |ca

show t he essentl e set Bof a second enbodi nent of the
i nvention. I n nedical tube set B, the distal end 31b of tube main unit 31
Is fornmed '{0@4@11 approxi mately cylindrical tapered shape with the di ameter
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farthegp- f‘éb‘éﬁlrtﬁk ﬁol'iév‘e%eﬁ ut fh%ldQ‘PN@ Feﬁ@é‘ﬂﬁb@ﬁonﬁﬁéﬂ 80 RSP '§h&¥tnyy member

43( The ot her conponents o nmedi cal HE%e set are identical to rredl cal tube
set' A of tW%‘F%‘P%H@ﬁ?”%ﬁ@G 4'?9@9“@@5&@1&@@6@?6&%@ $tRiFRITR] 3P SPREESH di ngl y,
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time CQEes b @niKEPMBvEh¥MeSF nfiBild é?d’ﬂn&ﬁh%e?&erf%rb%ﬁwéejﬂ%pﬁl P23 ghd &ppend of
styl et 40IS@US€ t owar %élns de of tube 3 cal tip

cayse
-15- 42 to2pr P'éEta”PWBrf?Q}iﬂ%tt%r o SHRLP Bﬂ‘”‘it%fﬁe”}?afe}?gﬁrﬂftm%‘i"ty i "é‘ﬁ’d@m in
Fi gure 10. edparisionsndmiver 23 with respect to inner core 21.

Second embodiment of the invention
20  [0041]

Figures 9 through 14 show the essentials of medical tube set Bof a second
embodiment of the invention. In medical tube set B, the distal end 31b of tube main unit
31 is formed in an approximately cylindrical tapered shape with the diameter decreasing

( towards the distal end. The portion of inner core 41 corresponding to the posterior end of

25  apical tip 42 is provided with a disk-shaped stop 44, co-axial with inner core 41, which
regulates the farthest-forward portion of the movement range of mobile expansion
member 43. The other components of medical tube set B are identical to medical tube
set A of the aforementioned first embodiment of the invention. Accordingly, identical
parts are indicated by identical keys, and explanations are omitted.

30
[0042]

When medical tube set B is inserted into the patient's colon T, the front tip of
medical tube set B has the condition shown in Figure 9. After medical tube set B has
been inserted into colon T and the time comes to remove stylet 40 from tube 30, first the

35 posterior end of stylet 40 is pushed towards the inside of tube 30, which causes apical tip



nobi | e expansi on nmenber 43 is pushed by stop 24, and noves together with the
other parts of stylet 40, causing distal end 31b of tube main unit 31 to
enlarge and to assune approximtely the sane radius as the other part. 5

[ 0043] Then the posterior end of stylet 40 is further pushed towards the

I nside of tube 30, as shown in Figure 11, causing the nobile expansion
menber 43 to project outwards fromdistal end 31b of tube main unit 31 and
apical tip 42 to be thrust even farthejs10 forward. Then stylet 40 is pul |l ed
towards the rear of tube 30. In this case, nobile expansion nenber 43
assunes an arrested condition, being blocked by the aperture rim of distal
end 31 b, 4hiermseiectfiom di%tnleﬁndﬁabtof@bemam Wit 34 0ag showntimdigenen!Of Atthistimiee 30. The

stop 44 cpgBR é@%ﬁs@r?ﬁkﬁi%r%?s"bd&ﬁéﬁ b;es@ Qﬁ%&ﬂo@ﬁ@%&héﬁmﬂi tHb Behef he
condition sho is wWthdrawn

4 en s
backwar ds PHIS %QWP%tﬂBe&gﬁmgQ?t@ﬁB%h? ”LP%UP&”‘.’L 3110158139 MO SRBURR i on
menber 43 sppredmatdlythakbareadadids s the otier parge, and forns a single unit with
apical §ip 42, entering into tube nmain unit 31. Then as shown in Figure 14,
when 20 stylet 40 is withdrawn toward the rear of tube 30, the nobile
expansi on P8A¥ler 43 and apical tip 42 enter distal end 31 b, and distal end
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42. | n ot hEiguree®pects the operation and effect of medical tube set B are
identigal to the operation and effect of nedical tube set A 35
[0044]
When stylet 40 is withdrawn backwards through tube 30, as shown in Figure 13,
the mobile expansion member 43 causes distal end 31b to enlarge, and forms a single
unit with apical tip 42, entering into tube main unit 31. Then as shown in Figure 14, when
20  stylet 40 is withdrawn toward the rear of tube 30, the mobile expansion member 43 and
apical tip 42 enter distal end 31b, and distal end 31b then returns to its original tapered
shape. Then stylet 40 can be removed from tube 30 by further withdrawing stylet 40
backwards through tube 30.

25 [0045]

According to medical tube set B, the distal end 31b of tube main unit 31 is formed
in a slightly acute tapered shape, and thus, it can be securely engaged in engagement
concavity 22a of apical tip 42. Provision is made for a stop 44 at the portion of inner core
41 that corresponds to the posterior part of apical tip 42, which makes it possible to

30 secure the stopping position of the distal end of mobile expansion member 43 in inner
core 41. It is possible to prevent damage to apical tip 42, since mobile expansion
member 43 is not pressed directly by apical tip 42. In other respects the operation and
effect of medical tube set B are identical to the operation and effect of medical tube set
A.

35



-16- Third enbodi nent of the invention [0046] Figure 15 shows the essenti al
el ements of nedical tube set Cof a third enbodinent of the invention. For
this medical tube set C the nobile expansion nenber 5 53 is not spherical;
rather, the forward side portion is an engagenent projection 53a of

approxi mately conical shape that can engage w th engagenent concavity 52a of
I nner core 52, and the rearward portion has a gently curved surface- Al so,
a stop is not provided at the part thag.corresponds to the rearward part of
apical tip 52 in inner core 51. The structure of the other parts of nedical
tube set C_is identical to that of medical tube 10 set B of the

af or enent i QREHeBRedmaNRftRRIINMEHICNof the i nvention. Accordingly, identical
parts are [ovdsrated by identical keys, and explanations are onitted [ 0047]

Gven this stru ture, st | et, 40 is shed i nt 0 fro p erior
ond’ 15t owar ds’ BHEE 45 S i ess ol BIFSer of e dibs, SR 8F B8% O e
thrust out embodimentof theindergioh. iodr this edical tabasat(C the mmggmmnnlnyen\men styl et
40 is pyll %Q |§%bﬁ§lctah‘?ath@rch1e(?5marrd198e§ertloﬁk&ea g@menttprsﬁ{e@vséayofwa of

apl cal tl [I’]l% es W t agenent proj ectlon expanS| on
menber 53. a%&%ﬁ b Foniedl §haP§gF a"tqnsa%ezw%ﬂr‘ﬁ?ﬁ?&meﬁt CNEAUNSY O iIer 53
becone a sicogl 2, Lamidt the asarward pattibe Hae a1gertly cliniedl stk eslsbhe stdp st h
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out of disf rojection 53a of
nmobi | e  exphastresuresiitherotis pass obmedicalitetle seh € is identieal todpatnal nmmt by,
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rredl cal tube set gerat i on and ef of medi cal

tube set Bpa%arﬁdrﬂﬂ"faﬁe%%ﬂaf‘tﬁ@ﬁ'feyéfa’ldtfé‘p‘aﬁ HORSiaBmOMtE848] Fi gure 16 shows

t he essentials of nmedical tube set Dof a fourth enbodi nent of the

I nventi on. [d di cal tube set D, nobile expansion nenber 63 is fornmed into
a dome 30°'s a‘;h)r‘ee that widens fromthe back to the front. Mre specifically,

the di stal end &ivepdbis| drustusratyletndGrisnpished intp ukg B dom the pRsterior éngagenment
covering 6gwa@dipeiditalena, ERISH mé'lﬂ@%x fdntthémPbér'53 to%ﬂh?d&?o&ﬂﬂf@l’stal

o1 O e e 8 5 i S on BT el v ved
tube 30, the engagement concavity 52a of apical tip 52 engages with engagement
projection 53a of mobile expansion member 53. Because of this, apical tip 52 and mobile
expansion member 53 become a single unit, and are able to move. This enables the

20  smooth removal of stylet 40 from tube 30. When mobile expansion member 53 projects
out of distal end 31b of tube main unit 31, the engagement projection 53a of mobile
expansion member 53 causes distal end 31b to expand smoothly, without undue
awkwardness. In other respects the operation and effect of medical tube set C are

{ identical to the operation and effect of medical tube set B.

25
Fourth embodiment of the invention
[0048]

Figure 16 shows the essentials of medical tube set Dof a fourth embodiment of
the invention. In medical tube set D, mobile expansion member 63 is formed into a dome

30 shape that widens from the back to the front. More specifically, the distal end of mobile
expansion member 63 is structured by an engagement covering 63a comprising a large
open aperture part, and the outer circumference facing to the rear of mobile expansion
member 63 has a curved plane. The structure of the other parts of medical tube set D is
identical to that of medical tube set C of the previously described third embodiment of the



Identical to that of nedical tube set C of the previously described third
enbodi nent of the -17- invention. Accordingly, identical parts are indicated
by identical keys, and explanations are omtted. [0049] 5 Gven this
structure, stylet 40 is pushed into the distal end of tube 30 causing

nobi | e expansi on nmenber 63 to be thrust out of distal end 31b of tube nmain
unit 31; subsequently, when stylet 40 is pulled towards the back of tube
30, the engagenent covering 63a of npbyle expansion menber 63 covers the
posterior end of apical tip 52, and in this condition nobile expansion
menber 63 engages with apical tip 52. Because 10 of this, when viewed from

t he direct ingentien. Aeseedirgly, idgntingliparte aexipdinated by identiea! kegs, and @xplpnatighstip 52,

t he api cal gfeidmifted.i S covered by nobil e expansi on nenber 63 and thus is
unseen, and the renoval of stylet 40 fromtube 30 will be even snobother. In
other respects the operation and effect of nedical tube set D are identical
to the opef0f8dlon and effect of nedical tube set C. 15 [0050] The invented
medi cal  t ube seg; | | dend t : | : ' but may
be. 1 oal | zed by e tASstreis) Sl o e GuchEl il FRDlubioH BRE L) UBE BBEng P01
enbodi nment Bob¥feexpassign mamper £3go bﬁdgruék@biﬁ:ﬂf distajfend 3 qfdube maintuniti31 f or
exanpl e, WegbsdQudripewesh sthret 40 iPpullry A6WArgs tHl Bdck ofalse 34.nthe BNghguntent
cylindrical _sha arts. In this case, the

wiith the sane di apet as ot her I

& ot a bod R Baalbl bt aaion MeREE' & cephaphelitica rangall £oorr vt
and t hen eanfipdhisicomditiqn roalbiletexparsign membenGingrigages with spiedldip 52pBesubé e t 0
provi dey a | ; | | ti | ; | e,

Pl | 1105 Ol his, Bhe el 15| o LA Hovaineit &f AbbEphigon hiRieEHBIT! 0,
for' exanpl 8nd 2mcql ip52. thegpi¢al tip ADiscoverpd by@obifepaBsien @ﬁ@&efr%r@dhusc'ﬁ be set
D, the engagwasad Nhnd €Y RIMaval 68 stylet 40TRIN eubeXIRdI I6e ebETBRbotBEr. ¢0VotHeed t he
pOSt eri or en

f,apical. tip,5 ug .t si ze.of . i ansi.on nber 63
an be | nclaaedy tepERiiph B et ofiibara!fyes 560 Bln Bl lp MERHERABE T r ' he
enbodi ment effept ot medicdl tatirosat C. at | east one stop 24 or 44 conprising an
el enenysdifferent frominner core 21 was provided and the stop 24 or 44 was
affixed to_the inner core 21, for exanple, but a |arge-dianeter portion
coul d be

to

The invented medical tube set is not limited to the embodiments described above,
but may be realized by making suitable changes. For example, in the aforementioned
embodiments the distal end 11b, for example, of tube main unit 11, for example, was

20 tapered, but, for example, distal end 11b can have a cylindrical shape with the same
diameter as other parts. In this case, the distal end aperture of distal end 11b, for
example, is caused to contract and then engage with apical tip 22, for example. It is also
possible to provide a slit along the axial direction of distal end 11b, for example, to
facilitate engagement of distal end 11b, for example with apical tip 22, for example.

25
[0051]

Furthermore, in the aforementioned medical tube set D, the engagement
covering 63a of mobile expansion member 63 covered the posterior end of apical tip 52,
but the size of mobile expansion member 63 can be increased so as to cover the entire

30 body of apical tip 52. In the embodiments described above, at least one stop 24 or 44
comprising an element different from inner core 21 was provided and the stop 24 or 44
was affixed to the inner core 21, for example, but a large-diameter portion could be
provided on the circumference of inner core 21, for example, and be used as a stop.
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provi ded on the circunference of inner core 21, for exanple and be used as
a stop. 35 -18- Cains 5 1. A nedical tube set (A B, C D conprising a
tube (30) for insertion into a patient and a stylet (20) disposed within
said tube, characterized in that said stylet conprises a core wunit (21, 41,
51) and an apical tip unit (22, 42, 52) attached to a distal end of said
core wunit (21) and wherein said apical tip unit is arranged to engage with
a distal end (31 b) of said tube for insertion of said tube and stylet into
a patient and wherein the stylet further 10 conprises an expansi on nmember
(23, 43, 53, 63) novable with respect to the core unit (21) such that said
expansi on nenber is deployable to expand said distal end (31b) of said tube
so as to allow retraction of said stylet fromsaid tube. 2. The nedical tube
set according to claim1l, wherein saigna ical tip unit overlaps an 15 edge
of said distal end (31 b) of said tub for insertion of said tube and
said stylet into a patient. 3. The nedical tube set according to claim1 or

clai m 2,5 wherelgBa b ARpOS @ éfi Fitsngdiihe (50 BRRLAGH i) L¥apiard £21 - 20

4. The nedi cor ein sald

expansi on nEigE20) GEB?SGidrYt‘J'!hUU%%d susraragiRrizad |Irytheb$a'@awieﬁ EQNPiSes5Re f or
expandi ng sanigh2di #1,3l1) andlan 3&@5{ trpfumts(m it Bi)Qaﬂ(a@ﬁBd toZbdibtal ditEofERl coré t ube

t di 1 63
b Sreoce k(o9 Enfuitn oL R 5oy € S el v o
sai d api cal said fuberiortinge2®n of isaidtultkeandestyletdme @ padldat jand whargyy theistyet fgther t her eof
for receyvi B&n@%'eg ﬁ>é90 ioﬂr}né‘iﬁﬁ@ﬁ 3, 43305§?e% nfb%abléip’\nth@é’s)pecﬂo t@@orgﬁgﬂtca'

t ube-set accor 2 aim 1 or claim?2 erein said qy i ncl udes a
first stop (#1)8uqrthst spid @xMREROR Besier ScISPloVRP o PN At 5] A4St PEnent of

sai d expanssad tubeBaizeto alfdw rel@ctidh of Eaid sipstifoal sdiditubeset according to claim
7, wherein said sylet includes a second stop wunit (44) positioned distally

respective to said first stop unit (24).
2. The medical tube set according to claim 1, wherein said apical tip unit overlaps an

15 edge of said distal end (31b) of said tube (30) for insertion of said tube and said stylet
into a patient.

3. The medical tube set according to claim 1 or claim 2, wherein said expansion member
(43) is substantially spherical.

20
4. The medical tube set according to claim 1 or claim 2, wherein said expansion member
(53) includes a substantially conical region (53a) for expanding said distal end (31b) of
said tube (30). ’

25 5. The medical tube set according to claim 1 or claim 2, wherein said expansion member
(63) is cup-shaped.

6. The medical tube set according to claim 1 or claim 2 wherein said apical tip unit (22)
includes a recess (22a) at a proximal end thereof for receiving said expansion member
30 (23, 43, 53, 63).

7. The medical tube set according to claim 1 or claim 2, wherein said stylet includes a
first stop unit (24) attached to said core unit for limiting the movement of said expansion
member.
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9. The nedical tube set (A, B, C, D) according to-claim1 or claim?2 wherein
the tube 10 5 conprises a tube main unit (11), branch tubes (12, 13, 14)
branching off froma proximal end (11 a) of the tube main unit (11) and an
i magi ng balloon (15). 10. The nedical tube set (A B, C, D) according to
claim9 wherein the branch tubes (12, 13, 14) are connected to a suction
device or a supply device. 10 11. The nedical tube set (A B, C D
according to claim1l or claim2 whereindhe tube (11) conprises an
irrigation side hole (11c) and multiple flushing side holes (11d). 12. The
medi cal tube set (A, B, C, D) according to claim1 or claim2 further

conpri si ng & Thé hedicahtpb¢ $&t)acconddigdo clagn @f wizateis sgidgalet imcludesrbeecdnd@tdp, a tip

17b), 4 i i t | 17c),
(115 SeEngi e PRy oyt 1 i i i pdp Sy (170

and pressu for 1nserting a nmedical tube set
into a patient conprising the steps of: (i) inserting a tube into a patient
to a desir ezl TRe#idicantubéestqanB,aC,M)sadbrdiycto @fairs aiod clait®) 2 B ein thedutga@ed Wit h

ical ti ! gt o P it
cor o unx oeredRes aflbe B o o bRRR BReELEN s REbERHIRGHr Ho AR Tember
| ocat ed on endi(t1a)of thednbe main unitdahicand adiisiaging balkboof(18)ai d tube; (iii) pulling

said core unit in a proximal direction such that said apical tip unit C

engages with said expansi on nmenmber;*and 25 (iv) wthdraw ng said stgl et from
sai d tube. 10. The medical tube set (A, B, C, D) according to claim 9 wherein the branch tubes (12,

13, 14) are connected to a suction device or a supply device.
10
( 11. The medical tube set (A, B, C, D) according to claim 1 or claim 2 wherein the tube (11)
comprises an irrigation side hole (11c) and multiple flushing side holes (11d).

12. The medical tube set (A, B, C, D) according to claim 1 or claim 2 further comprising a
15  clamp (17) consisting of an engegament member (17a), a tip (17b), support leaves (17c),
a pin (18) bridging the support leaves (17c), and pressure leaves (18a).

13. A method for inserting a medical tube set into a patient comprising the steps of:
(i) inserting a tube into a patient to a desired position wherein a distal end of said
20  tube is engaged with an apical tip unit of a stylet disposed within said tube;
(i) pushing a core unit of said stylet in a distal direction causing an expansion
member located on said core unit to expand a distal end of said tube;
(iii) pulling said core unit in a proximal direction such that said apical tip unit
( engages with said expansion member; and
25 (iv) withdrawing said stylet from said tube.





