| NJECTI ON NEEDLE ASSEMBLY AND DRUG | NJECTI ON DEVI CE BACKGROUND COF THE
| NVENTION 1. Field of the Invention The present invention rel ates
to an injection needle assenbly and a medici ne injection apparatus such
that the anbunt of a liquid nedicine left in the assenbly or apparatus upon
injection can be reduced. 2. Description of the Related Art I n use
of mnedicine injection apparatuses such as injectors, nedicines may be
sucked in fromvials. Avial is a nedicine storage container in which a
medi ci ne can be preserved for a long tinme in_ a liquid or freeze-dried
state. An openiHyEFILPNoNEERLE, ASSE LHOPHQIP?“@E&P@ECWﬁPW BEVIS%er st opper
having a thickness of 3 to 5 mm The rubber stopper is so designed as not
to permt | eakage of the nedicine therethrough, even when it is repeatedly
pierced by a needle tube. Therefore, nost of vaccines used often for group
vacci nat i on>ay E-Seeikle doF nl il o VT4l 50N In a conmon nethod of sucking
a nedicine froma vial into a syringe, first, a needle hub fitted with a
suction neell e'terbe of HbouinPnightmge is connected to the syringe. Next,
the suction needle tube is nmade to pierce

The present invention relates toc an injection

needle assembly and a medicine injection apparatus such
that the amount of a liquid medicine left in the assembly
or apparatus upon injecticon can bhe reduced,.
2. Description of the Related Art

In use of medicine injection apparatuses such as
injectors, medicines may be sucked in from vials. A vial
is a medicine storage container in which a medicine can
be preserved for a long time in a liquid or freeze-dried
state. An opening part of the vial is normally sealed
with a rubber stopper having a thickness of 3 to 5 mm.
The rubber stopper is so designed as not to permit
leakage of the medicine therethrough, even when it is
repeatedly pierced by a needle tube. Therefore, most of
vaccines used often for group vaccination are sucked in
from vials.

In a common method of sucking a medicine from a
vial into a syringe, first, a needle hub fitted with a
suction needle tube of about 22 gauge is connected to the

syringe. Next, the suction needle tube is made Lo pilerce



the vial, and the liquid nmedicine is sucked into the syringe. Thereafter,
the needle hub fitted with the suction needle tube is detached fromthe
syringe, and a needle hub fitted with an injection needle tube is attached
to the syringe. As a result, the nedicine injection apparatus is in the
state of being capable of injecting the nmedicine. After the nmedicine is
injected (adm nistered) by the nedicine injection apparatus, the nedicine
isalittle left in the needle tube, in the needle hub and in a distal
portion of the syrjnge. . The skin is conposed of three portions:
the epider i€ ‘thel det i Sheandt Thie! St difecus TS, 1 Wt dernis is a
| ayer of about 50 to 200 pmranging fromthe surface of the skin, and the
dernis is a&Yayete of TAFEEE TLe5 /t ¢18. BeplCortndilng o ohtthé hépi dernis. An
influenza vaccine is ordinarily admnistered in a hypodermc or

i nt r amuscul BtCEtthereedfd, t uitferef ot aghed sfiqi) edted intwe |owkra | ayer
part of the skin or a part deeper than the | ower |ayer part. On the
ot her hand,ndavlor derb tiol rieglice! ttheardoser of L athendadlaendze viaeci ne,

adm nistration of the vaccine while taking as a target region a skin upper
| ayer regi oattwheresd ad otheofs ynmupmocyies care spriesentechasdbeemes nvest i gat ed.
The term "skin upper |ayer region" used here neans the epiderm s and the
derm s, of irheckion dihe:ddses ofs tihe kel e @adnd nisirer ethpatioe the skin
upper layer region is about 50 to 300 pL, preferably about 100 pL.

Ther ef or e, iirfyddte o refd idiededingivee ekt men ithecassenhlefcappar at us
upon injection is large, the nerit of reducing the quantity of antigen

obt ai ned by(zafimi Stefddg Bhe: Haced die- it o -he-skih dpperad @yer-kegion is
| essened.

medicine is a little left in the needle tube, in the

needle hub and in a distal portion of the syringe.

The skin is composed of three portions: the
epidermis, the dermis, and the subcutaneous tissue. The
epidermis is a layer of about 50 to 200 um ranging from
the surface of the skin, and the dermis is a layer of
about 1.5 to 3.5 mm continuing from the epidermis. An
influenza vaccine is ordinarily administered in a
hypodermic or intramuscular manner, and, therefore, it is
injected into a lower layer part of the skin or a part
deeper than the lower layer part.

On the other hand, in order to reduce Lhe doses of
the influenza vaccine, administration of the vaccine
while taking as a target region a skin upper layer region
where a lot of immunocytes are present has been

investigated. The term “skin upper layer region” used



Further, the adm nistration of a nedicine into the skin upper |ayer region
requi res a higher injection pressure, as conpared with hypoderm c

adm nistration. Therefore, if the amount of air left in the engagi ng part
bet ween the syringe and the hub is increased, the remaining air fornms a
pressure interference zone, whereby it may be nmade i npossible to secure an
accur ate dose. Technol ogi es for reducing the residual anmount of
medi ci ne upon injection include a technol ogy described in Japanese Uility
Model Publlcatlon No. Sho 61- %8629 (herelnaf er referred to as Patent
Docunent 1)DC%¢ it HEEPHFTrBS (HE | et i hreedt & ¥estitibed i Pat ent
Docunment 1 is provided with an insertion nenber and a stop nenber. The
insertion reerod s tormer FromE Synt Hete e Yubbetle a8 syht WeR$E resin or
the like which is elastic, and is so designed as to connect the injection
needl e wi t h-@&fey nr%WTbnl%yEW%d‘er5%n1d3t%0(?iWIh upr el deael v o et of 0

i njection needle attachnment nouth (tip) forned at the distal end of the

i njection oy}ind@ecrefivaest of rewbemountf iotlt adhe meadie itniep loff tt Hen itjeect i on
cylinder. Besi des, another one of the technol ogies for reducing

t he residuadssardulnt ©f amchciines upgom i njeettom i ss descye bethe ndapanese
Pat ent Lai d-open No. 2006-116217 (hereinafter referred to as Patent
Docunent 2)cf Thedumjregtidie desott bed ¢h Rat sntn Dactrendd 2>as a
configuration in which an injection needle and an outer cylinder having a
cylinder tiginimwhiehidi® imserdcdhes i Njestilon sepdl eopee separable from
each other. The cylinder tip of the outer cylinder has an opening part the
diameter ofraich is idcseased along the distal direction. In this case,
the injection needle inserted into the cylinder tipis fitted in and put in

contact with a m miymai anBler Rant; &fratth%rpﬂﬂ NA&fe il -n SUMVRRY F THE

| NVENTI ON I'n the i nj ection needl e described in Patent Document 1,
however, tha. aperatdom fediddng, theyinsestd on n%@&@lme tip of the
|nject|on cylinder i1s tro | esone case of suc medi cine froma

pressure, as compared with hypodermic administration.
Therefore, i1f the amount of air left in the engaging part
between the syringe and the hub is increased, the
remaining air forms a pressure interference zone, whereby
it may be made impossible to secure an accurate dose.
Technolegies for reducing the residual amount of
medicine upon injection include a technology described in
Japanese Utility Model Publication No. Sho 61-286289
(hereinafter referred to as Patent Document 1). A needle
base part of the injection needle described in Patent
Document 1 is provided with an insertion member and a
stop member. The insertion member is formed from a
synthetic rubber, a synthetic resin or the like which is

elastic, and is so designed as to connect the injection



vial, an operation of attaching the suction needle to the outer cylinder
and an operation of attaching the injection needle are both required, as
above-nentioned. Therefore, the injection needle described in Patent
Docunment 1 has been unsuited to the case where a nedicine is sucked froma
vial so as to be used. On the other hand, the injector described in
Pat ent Docunent 2 has a structure in which the opening part forned at the
cylinder tip of the outer cylinder is gradually enlarged in dianeter along

the distal direction, which permts the injection needle to be easily
inserted i Mo"tHe %&HWnﬂérlﬁféﬁéﬁo?rﬁﬂ%%%ﬂé%ﬁaﬁ t%?ngl%%é“hu% b 5 to the
outer cylinder. However, the injector described in Patent Document 2 nmakes
it necessar¥Pt'd'§ derdn t el ffeletite tefe ¢ ot IHESYT iTler t {piRF the outer
cylinder by a predetermned length and fit the needle tube to a m ni mum
di amet er parriefd tae dyd i digerat i 9rd Thierdiorien ] edlel 91hj @t brddescriltsed in
Pat ent Docunent 2 has had a problemin that the base end (termnal end) of
t he needl e gisde mestebhel pricised yiposieioned f nthel Btieonti®rt he hub part
fitted to the outer cylinder. Besides, in the case of taper fitting
bet ween thecyhjredtion cylinder and the injection needle, a dead vol une
woul d be generated between a distal end portion of
Besides, another one of the technologies for

reducing the residual amount of medicine upon injection

is described in Japanese Patent Laid-open No. 2006-116217

{(hereinafter referred to as Patent Document 2). The

injector described in Patent Document 2 has a

configuration in which an injection needle and an outer

cylinder having a cylinder tip in which to insert the

injection needle are separable from each other. The

cylinder tip of the ocuter cylinder has an opening part

the diameter of which is increased along the distal

direction. In this case, the injection needle inserted

into the cylinder tip is fitted in and put in cocntact

with a minimum diameter part of the cylinder tip.

SUMMARY OF THE INVENTION

In the injection needle described in Patent
Document 1, however, the operation of fitting the
insertion member into the tip of the injection cylinder

is troublesome. In the case of sucking a medicine from a



the tip of the injection cylinder and the needl e tube. The present

i nvention has been nmade in consideration of the above-nentioned

ci rcunst ances. Accordingly, it is an object of the present invention to
reduce the residual anmount of a nedicine upon injection of the nedicine
whil e adopting a structure in which it is unnecessary to precisely adjust
the position of the base end of a needle tube relative to a needl e hub.

In order to attain the above object, according to the present invention,
there is provided an injection needle assenbly including a needle tube
havi ng a neBtfer pdi ntPtb? beCrade ot punttdre’a SkFhion needle habtland an
el astic nenber. The needl e hub has a first nenber which holds the needle
tube and a SeEBRACYEHBERT | ANAhPREhCRCER sEharge paFeching SY®inge is to be
fitted. The elastic nenber, which is disposed inside the second nenber to
make |iqui ditighElienosecdbntatt WEh aaovhhed, susfdeevefneheigeednd nenber,
has an insertion hole in which the needle tube is inserted.

Accordi ng tBhehelfpresehtei weationy hhedecideatsobpd ovidedtaniedi ci ne

i njection apparatus including: a syringe having a discharge part; a needle
t ube havi ngtacweedt el pod it b¢en ben satect ot punct uresa skeéne a meedténbub; and
an elastic nmenber. The needle hub has a first nmenber which holds the
needl e t ubeiansguaksecoHndnnenbes’ i acwhs chotbe disgéharge part of the syringe
is to be fitted. The elastic nenber is disposed inside the second nenber.
The el astic nenbergn Whh it dirgpasedHasidedihe: seeond wenber .0 dmke

| i quid-tight close contact with an inner surface of the second nenber, has
an insertiopofghent 2 Whishat berneedle tubgnisni Peertgdning part 1N the

i njection needl e assenbly and the nedicine injection apparatus according to
the presentsdnyentionnihe,negdbe tubeksqjosgrted Lhiough, the elastic
menber di sposed inside the second nenber, and the discharge part of the
syringe is fj d, { nt cond ;nenher.. i Sures. [ cation
Dot voen t he” i1 SSkbr be BarLIar Che ‘LTI n6E and The ecdl ¢ Tubd' oan ba™
secured even_jf, t (proximl end).of the n . e tube s _not
preci sely ﬁgg% ?oﬁ%r ?g a??%e£$$g%kgg%egggéi%ugg ﬁ%r%ggﬁgﬁré?sﬁf ﬁathe

di stance between the distal end of the djscharge. t _of the syringe and
the ol act i o ERbst  SHOHTERBE BFP oM i Bt b CCRE. OBH 08I Ghe. THbt Rahead o
hub can he [oduced,. 208 LPf; 881 1Ualo APt Qe & MR AL P dPon L 0d egt! on

Patent Document 2 makes it necessary to insert the needle
tube into the cylinder tip of the ocuter cylinder by a
predetermined length and fit the needle tube to a minimum
diameter part of the cylinder tip. Therefore, the
injector described in Patent Document 2 has had a problem
in that the base end (terminal end} of the needle tube
must be precisely positioned in relation to the hub part
fitted to the outer cylinder.

Besides, in the case of taper fitting between the
injection cylinder and the injection needle, a dead

volume would be generated between a distal end portion of



Thus, according to the injection needle assenbly and the nedicine injection
apparatus according to the present Invention, the residual anmount of a
medi ci ne upon injection of the medicine can be reduced while adopting a
structure in which it is unnecessary to precisely adjust the position of a
needl e tube relative to a needl e hub. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a side view of a first enbodi nent of a nedicine injection
apparatus according to the present invention,; FIG 2 is an expl oded
view of the first enbodi ment of the medicine injection apparatus according
to the invehffoh+P ©f the EpgecBipy qvéépfesnardviad BEethe FRPSt

enbodi nent of the nedicine injection apparatus according to the invention;
The present invention has been made in

consideration of the above-mentioned circumstances.
Accordingly, it is an chkject of the present invention to
reduce the residual amount of a medicine upon injection
of the medicine while adopting a structure in which it is
unnecessary to precisely adijust the position of the base
end of a needle tube relative to a needle hub.

In order to attain the above obiject, according to
the present invention, there is provided an injection
needle assembly including a needle tube having a needle
point to be made to puncture a skin, a needle hub, and an
elestic member. The needle hub has a first member which
helds the needle tube and a second member in which a
discharge part of a syringe is to be fitted. The elastic
member, which is disposed inside the second member to
make ligquid-tight close contact with an inner surface of
the second member, has an insertion hole in which the
needle tube is inserted.

According to the present invention, there is also
provided a medicine injection apparatus including: a
syringe having a discharge part; a needle tube having a
needle peint to be made to puncture a skin; a needle hub;

and an elastic member. The needle hub has a first member



FIG 4 is a sectional view showing, in an exploded form the first

enbodi nent of the nedicine injection apparatus according to the invention;
FIG 5A is a side view showing the condition where a needle tube is held by
a first nmenber in the first enbodi nent of the medicine injection apparatus
according to the invention, and FIG 5B illustrates the condition where a
second nenber is connected to the first nmenber hol ding the needl e tube;

FIG 6 is a sectional view of a second enbodi nent of the nedicine

i njection apparatus_according to the invention; 71s a
sectional V¥ %F%fh%q@ﬁlFﬁee%%%@%%eEFb%fa@%ean%%?%?ﬁem?%?%Et+%nW%b%%ratus
according to the invention; FIG 8 is a sectional view showing, in

an expl oded#®r i SEher ehi Par endbdi hensybinghel rebp cPaef i hfedt i oiappar at us

according to the invention; and
elastic member i1s disposed inside the second member. The

elastic member, which is disposed inside the second
member to make liguid~tight close contact with an inner
surface of the second member, has an insertion hole in
which the needle tube is inserted.

In the injection needle assembly and the medicine
injection apparatus according to the present invention,
the needle tube 1s inserted through the elastic member
disposed inside the second member, and the discharge part
of the syringe is fitted into the second member. This
ensures that communication between the discharge part of
the syringe and the needle tube can be secured even if
the base end (proximal end) of the needle tube is not
precisely positicned relative to the needle hub.
Furthermore, with the distance between the distal end of
the discharge part of the syringe and the elastic member
shortened or eliminated, the dead volume in the needle
hub can be reduced, and the residual amcunt of a medicine
upon injection can be decreased.

Thus, according to the injection needle assembly
and the medicine injection apparatus according to the

present invention, the residual amount of a medicine upon



FIG 9 is a sectional view of an elastic nenber in a fourth enbodi nent of
the medicine injection apparatus according to the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now, enbodi ments of the

i njection needl e assenbly and the nedicine injection apparatus according to
the present invention will be described below, referring to FIGS. 1 to 9.
In the drawi ngs, common nenbers are denoted by the sane synbols. 1. First
Enbodi ment [ Medi ci ne injection apparat us] First, first enbodi nents
of the medicine injection apparatus and the injection needle assenbly

accor di ng tb“i%%tb?%s%%tt@%v@%@%%hn%n??nb%ed%%@??%%dw?é¥%r??%@1%6qF?GS 1

and 2.
structure in which it is unnecessary to precisely adjust

the position of a needle tube relative to a needle hub.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a first embodiment of &
medicine injection apparatus according to the present
invention;

FIG. 2 is an exploded view of the first embodiment
of the medicine injection apparatus according te the
invention;

FIG. 3 is a secticnal view of the first embodiment
of the medicine injection apparatus according to the
invention;

FIG. 4 is a sectional view showing, in an exploded
form, the first embodiment of the medicine injection
apparatus according to the invention;

FIG. 5A 1is a side view showing the condition where
a neadle tube is held by a first member in the first
embodiment of the medicine injection apparaltus according
to the invention, and FIG. 8B illustrates the condition
where a second member is connected to the first member
holding the needle tube;

FIG. 6 1s a sectional view of a second embodiment



FIG 1 is a side view of the first enbodi nent of the nedicine injection
apparatus, and FIG 2 is an exploded view of the first enbodi nent of the
medi ci ne injection apparatus. The nedicine injection apparatus 1 is
used in the case of puncturing a skin fromits surface with a needl e point
and injecting a nedicine into an upper |layer part of the skin (skin upper

| ayer region). The nedicine injection apparatus includes an injection
needl e assenbly 2, and a syringe 3to mhich the injection needle assenbly 2
i s di sconnec abI% connect ed shown in FIG, 2, the injection

needl e asse PR aHes éﬁ%%??bﬂpn%@@?%a?ﬁﬁea%CHQQf%% 2°neldl e hole, a

needl e hub 6 to which the needle tube 5 is to be fixed, an elastic nenber 7
di sposed i nside thelheedl e hub 6, and a cap 8 detachably attached to the
needl e hub 6. Besi des, the needl e hub 6 includes a first nenber 11 which

hol ds the needl e tifbe 5 arfd & SSstomaveriber 12 i Whikch Grididigririgeofpart 52
(to be described later) of the syringe 3 is to be fitted. Now, the

i nj ecti on neledl kedssend| yn2eantdon heppyrige cwprilibe desthébed bel ow,
referring to FIGS. 3 and 4.
invention;

FIG. 8 is a sectional view showing, in an exploded
form, the third embodiment of the medicine injection
apparatus according to the invention; and

FIG. 9 is a sectional view of an elastic member in

a fourth embodiment of the medicine injection apparatus

accerding to the invention.

DETATLED DESCRIPTION QOF THE PREFERRED EMBODIMENTS

Now, embodiments of the injection needle assembly
and the medicine injection apparatus according to the
present invention will be described below, referring to
FIGS. 1 te 9. In the drawings, common members are denoted
by the same symbols.
1. First Embodiment
[Medicine injection apparatus]

First, first embodiments of the medicine injection
apparatus and the injection needle assembly according to
the present invention will be described referring to FIGS.

1 and 2.



FIG 3 is a sectional view of the nedicine injection apparatus 1. FIG 4

is a sectional

vi ew whi ch shows, in an exploded form the nedicine

injection apparatus 1. [Injection needl e assenbly] As the needl e
tube 5 of the injection needle assenbly 2, one that has a size (0.2 to 0.45
mmin outside diameter) conformng to 26 to 33 gauge according to I SO

medi cal
pref erably,

needl e tube standard (1309626: 1991/ An-id. 1:2001(E)) is used;
one that has a size of 30 to 33 gauge is used. The

needle tube 5 is provided at its one end with a needle point 5A having a
bevel (blade surfatdy- 5a.1Het edfierviehe nlhoff P Het e tube B on the
side opposite to the needle point SAwill be referred to as "proximal end
5B." It suffiheesefhainehénienginnopPPhsabevel 284 Bl6ngZt he awial direction
of the needle tube 5 (the Iength will be referred to as "bevel length B")
i's not noreerhanded4viny ohi thei §irhé aichpaimenhi cknéss vedihenski n upper
region to be described later (adults). In addition, it suffices that

| ayer

t he bevel

| engehtBonsapperbhéss.than about 0.5 mm which is a bevel length

in the case where a 33 gauge needle tube is formed with a short bevel. In

short,

t he bevel

| Brgtiedi ¢ snerefprabl yn sgiparmatibhe Tangenodfd0id tigel. 4 MM

case of puncturing a skin from its surface with a needle

point and injecting a medicine into an upper layer part

of the skin (skin upper layer regiocn). The medicine

injection apparatus includes an injection needle assembly

Z, and a syringe 3 to which the injection needle assembly

2 1is disconnectably connected.

As shown in FIG. 2, the injection needle assembly 2

includes a hollow needle tube 5 having a needle hole, a

needle hub 6 tc which the needle tube 5 is to be fixed,

an elastic member 7 disposed inside the needle hub 6, and

a cap 8 detachably attached to the needle hub ¢. Besides,

the needlie hub © includes a first member 11 which holds

the needlie tube 5 and a second member 12 in which a

discharge part 52 (to be described later) of the syringe

3 is to be fitted.

Now, the injection needle assembly 2 and the

syringe 3 will be described below, referring to FIGS. 3

and 4.

FIG. 3 is a sectional view of the medicine

i0



Further, it is preferable that the bevel length Bis not nore than 0.9 mm
which is the mninumthickness of the skin upper |ayer region (infants).
Thus, it is nore preferable that the bevel length Bis in the range of 0.5
to 0.9 mMm Incidentally, the term"short bevel" neans a bevel (bl ade
surface) forned at an angle of 18 to 25 relative to the |ongitudinal
direction of the needle, which bevel is comonly used for injection

needl| es. The material of the needle tube 5 may be, for exanple,
stainless steel, which is not Ilnltatlve ot her exanples of the usable
material inéluBEt$GEhARBAARS Es tal Ui Hund %ﬁLﬁn?ﬁﬁﬁ%ﬁnﬁ%SVi%Wt%%%%%] and
titaniumalloys. In addition, the needle tube 5is not limted to a

strai ght neéBP&sputmay BépéoﬁaﬁeF@émneéﬁﬁemﬁﬁﬂ€h“Fs1ﬁéﬁéﬁé8nat | east at a
part thereof. A tapered needle nay be one in which a proximal part thereof
is greater fhaAaratdpsfal part thereof in dianeter, with an internediate
part having a tapered structure. Besides, the cross-sectional shape of the
needl e tubel5njschotnl hpitiéd tesambilydl e but may be a pol ygon such as a
triangle. Now, the needle hub 6 will be described bel ow The first
menber 11 and t he Ascome meadks 2oof5tdhe tleedl e dhobi é6n anecflbened as
separate nenbers. The second nenber 12 is connected to the first nenber 11
being in thesstble 0of hakdihgtt hasneedliest ybe25:-cExanpl es ah materi al (s)
for formng the first nenber 11 and the second nenber 12 include synthetic
resins suchcagspakyearbenat-e, cpakypnopyl eseycpebyethykene, aeterding The
first menber 11 includes a base part 15, an adjustnent part 16, a

stabilizatien pabtmddicandracaukde parkri8qaaThe (hasecpart 93 /mgdforned in a
substantially cylindrical shape, and has end faces 15a and 15b

per pendi cul ar o591 he, a&bahsgarG%Eb@@ra%?&eobneTQ%a%dh%%t%E%Ez%ark 16 is
provided at a central portion of the end face 15a of the base part 15, and

i's conposed,of ;3 8ghbgdrgcgg68{01ected part projected in the axial

The needle tube 5 1s provided at its one end with a
needle point 5A having a bevel (blade surface) da.
Hereafter, the end of the needle tube 5 on the side
opposite to the needle point 5A will be referred to as
“oroximal end 5B.” It suffices that the length of the
bevel 5a along the axial direction of the needle tube 5
{the length will be referred to as “bevel length R”) is
not more than 1.4 mm, which is the minimum thickness of
the skin upper lavyer region to be described later
(adults). In addition, it suffices that the bevel length
B is not less than about 0.5 mm, which is a bevel length
in the case where a 33 gauge needle tube is formed with a
short bevel. In short, the bevel length B is preferably

set in the range of 0.5 to 1.4 mm.

11



direction of the base part 15. The axis of the adjustnment part 16 coi ncides
with the axis of the base part 15. The base part 15 and the

adj ustment part 16 are provided along their axis with a through-hole 21 to
be penetrated by the needl e tube 5. Besides, the base part 15 is provided
with an injection hole 22 (see FIGS. 2 and 4) for injecting an adhesive 20
(see FIG 3) into the through-hole 21. The injection hole 22 opens at an
outer peripheral surface of the base part 15, and comrunicates with the
through-hole 21. Specifically, by the adheS|ve 20 injected via the

i njection hole 22 Li‘%ﬁfd“ifhe Jtihrjo%ngFOWaeb]ﬁ Lhte Heedt e’ ¢ubee®sI Becured

to the base part 15. The proximal end 5B side of the needle tube 5
prot rudes is not more than 0.9 mm, which Iis the minimum thickness

of the skin upper layer region (infants). Thus, it is
more preferable that the bevel length B i1s in the range
of 0.5 to 0.2 mm. Incidentally, the term “short bevel”
means a bevel (blade surface) formed at an angle of 18 to
25° relative to the longitudinal direction of the needle,
which bevel is commonly used for injection needles.

The material of the needle tube 5 may be, for
example, stainless steel, which is not limitative; other
examples of the usable material include such metals as
aluminum, aluminum alloys, titanium, and titanium alloys.
In additicn, the needle tube 5 is not limited to a
straight needle but may be a tapered needle which is
tapered at least at a part thereof. A tapered needle may
be one in which a proximal part thereof is greater than a
distal part thereof in diameter, with an intermediate
part having a tapered structure. Besides, the cross-
sectional shape of the needle tube 5 is not limited to a
circle but may be a pelygon such as a triangle,

Now, the needle hub 6 will be described below,

The first member 11 and the second member 12 of the
needle hub ¢ are formed as separate members. The second

member 12 is connected tce the first member 11 being in

12



fromthe end face 15b of the base part 15. The base part 15 is inserted
into the second nenber 12, its

the state of hcolding the needle tube 5. Examples of
material (s) for forming the first member 11 and the
second member 12 include synthetic resins such as
pelycarbonate, polypropylene, polyethylene, etc.

The first member 11 includes & base parlt 15, an
adjustment part 16, a stabilization part 17, and a guide
part 18. The base part 15 is formed in a substantially
cylindrical shape, and has end faces 15a and 15b
perpendicular to the axial direction thereof. The
adjustment part 16 is provided at a central portion of
the end face 15a of the base part 15, and is composed of
a cylindrical prcijected part projected in the axial
direction of the base part 15. The axis of the adjustment
part 16 coincides with the axis of the base part 15.

The base part 15 and the adjustment part 16 are
provided along their axis with a through-hole 21 to be
penetrated by the needle tube 5. Besides, the base part
15 1is provided with an injection hole 22 (see FIGS. 2 and
4) for injecting an adhesive 20 (see FIG. 3} into the
through-hole 21, The injection hole 22 opens alt an outer
peripheral surface of the base part 15, and communicates
with the through-hole 21. Specifically, by the adhesive
20 1njected via the injection hole 22 into the through-

hole 21, the needle tube b is secured o the base part 15,
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end face 15b side first,and the proxinmal end 5B side of the needle tube 5
is inserted into and through an insertion hole 45 (described |ater) of the
el astic nenber 7. Besides, the end face 15b of the base part 15 is put in
abut ment on an end face 4la (described later) of the elastic nmenber 7. The
base part 15 is provided on its outer peripheral surface with a connection
pi ece 24. The connection piece 24 is forned as a ring-shaped fl ange
projecting in the radial directions of the base part 15, and has fl at
surfaces 24a and 24b which are opposite to each other in the axial

direction of the ba¥e REiins FocHifte mehbere 12§E onteeted to the
flat surface 24b of the connection piece 24. In addition, tip portions
(radial |y obferrpeeei 6rS) bhct Hedcbnfiect PBnOpi bbe baseoRstlt bibe altfi de
part 18. The guide part 18 will be described in detail later.
base part 15 is inserted into the second member 12, its
end face 15b side first, and the proximal end 5B side of
the needle tube 5 is inserted into and through an
insertion hole 45 (describesd later) of the elastic menmber
7. Besides, the end face 1bb of the kase part 15 is put
in abutment on an end face 4la (described later) of the
elastic member 7.
The base part 15 is provided on its outer
peripheral surface with a connection piece 24. The
connection pilece 24 1s formed as a ring-shaped flange
projecting in the radial directicns of the base part 15,
and has flat surfaces 24a and 24b which are opposite to
each other in the axial direction of the base part 15.
The second member 12 is connected to the flat surface 24b
of the connection piece 24. In addition, tip portions
(radially couter portions) of the connection piece 24
constitute a guide part 18. The guide part 18 will be
described in detail later.
An end face of the adjustment part 16 constitutes a
needie protrusion surface 16a from which the needle point
5A side of the needle tube & protrudes. The needle

protrusion surface l6a is formed as a flat surface
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An end face of the adjustnment part 16 constitutes a needl e protrusion
surface 16a from which the needl e point 5A side of the needle tube 5
protrudes. The needle protrusion surface 16a is forned as a flat surface
orthogonal to the axial direction of the needle tube 5. Wen the needle
tube 5 is nmade to puncture a skin upper |layer region, the needle protrusion
surface 16a nakes contact with the surface of the skin, to determ ne the
puncture depth. Specifically, the depth of puncture of the needle tube 5
into the skin upper layer region is determ ned by the |length of that
portion of Pﬁbhﬁggaﬁé ¥8b3h8 WiBh ProtFudes PFO%P?h@eﬁgé | 8“BEofr usi on
surface 16a (this length will hereinafter be referred to as "protrusion
length L").When the FRac{f| EKABss 6F TRESskPnPUPPERT Fajef Xi BgHBREY
corresponds_to the depth ranging fromthe surface of the skin to the derms
| ayer, incl43¥9E; reaigenekal, npedig PROFRBSEangeusfages5lfs BafeAm
Therefore, the protrusion length L of the needle tube 5 can be set in the
range of 0.&cnpagtOowhih the surfppanwhi tbe vhiti nes deetsguneeakhy

adm nistered into an armregion, and, in the case of admnistration into a
ski n upper payeturegiepiht heSpargetcsile isherédertably mutdicks ski nned
shoul der peripheral region, particularly, a deltoid region. In view of
this, the thheknesdief ttthe skintuppee kayeruppgirohagbrt hegdeht akd nuscl e
was neasured, for 19 infants and 31 adults. The nmeasurenment was conducted

by i magi ng tibecskineupper thayeengegi en twher pouktpaseni eneetkeatiance is
hi gh, by use of an ultrasonic neasuring instrument (NP6OR-UBM a

hi gh-resol utiga echpisispenttahesmkbranhiahseapeoduceduby cNERAGENE CO.
LTD.). Incidentally, the neasurenents were in |ognormal distribution and,

therefore, ibe rangs obnlEAN,;23D,vR8;dekeem ped Ry ¥$60k,08QNELriC Mean.
“*protrusion length L”).

The thickness of the skin upper layer region
corresponds to the depth ranging from the surface of the
skin to the dermis layer, inclusive; in general, it is in
the range of 0.5 to 3.0 mm. Therefore, the protrusion
iength L of the needle tube 5 can be set in the range of
0.5 to 3.0 mm.

Meanwhile, vaccines are generally administered into
an arm region, and, in the case of administration into a
skin upper layer region, the target site is preferably a
thick-skinned shoulder peripheral region, particularly, a
deltoid region. In view of this, the thickness of the
skin upper layer region at the deltoid muscle was
measurad, for 19 infants and 31 adults. The measurement

was conducted by imaging the skin upper layer region
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As a result, the thickness of the skin upper |ayer region at the deltoid
nmuscl es of infants was found to be 0.9 to 1.6 nm Besides, the thickness of
t he skin upper layer region at the deltoid nuscles of adults was found to
be 1.4 to 2.6 nmin a distal region, 1.4 to 2.5 mmin a central region, and
1.5to 2.5 mMmin a proximal region. Fromthese neasurenents, it was
confirnmed that the thickness of the skin upper |ayer region at the deltoid
muscle is not less than 0.9 nmin infants, and not less than 1.4 mmin

adul ts. Accordi ngl is preferable that the protrusion _length L of the
needl & t ube"BCEPRY ¥FF@EPPbﬁ Fﬁﬁé@?h@ﬂgﬁ.hsubbgh IQVeP%?eﬁﬁoﬁ“at the del toid
muscle, is set in the range of 0.9 to 1.4 h the protrusion
length L sePiFﬁaFﬁﬂécnﬁﬁﬁéPflﬂﬁeiBé%épmgatoﬁNFﬁ@RnQEHPeapBPH@ SA can be
securely positioned in the skin upper layer region. This results in that
the needl e KeFelpFiqui dchedpephendisehangélpantpadpenPngciarethéybevel 5a
can be located in the skin upper |ayer region, irrespectively of what

posi tion i nNER& BEBVBI C8a,t héDnéedl Bnhiblientisllpcatied. népeidentat $ yweeven
when the |iquid nedicine discharge port is located in the skin upper |ayer
regi on, theihi qupdomedicinetwobl:dibhoantnt ohehefsubcutareoasgeegifon if the
needl e point 5A pierces to a position deeper than the skin upper |ayer

regi on. Therehpr e, 26D Wwssi apoetanhethat ttbe bévekobatirscseeurel y | ocated

wi thin the skin upper |ayer region. Incidentally, in the case of a

needl e tube thickets (greatere) ncigh anet €kne s hanfr 26hgagger bppeés diféicult to
set the bevel length B to be not nore than 1.0 mm In order to set the
protrusion Leggth Lrotnthgenesdhentiubecl of infants was found to be
0.9 to 1.6 mm., Besides, the thickness of the skin upper
layer regicn at the deltoid muscles of adults was found
to be 1.4 to 2.6 mm in a distal region, 1.4 to 2.5 mm in
a central region, and 1.5 to 2.5 mm in a proximal region,
From these measurements, 1t was confirmed that the
thickness of the skin upper layer region at the deltoid
muscle 1s not less than 0.2 mm in infants, and not less
than 1.4 mm in adults. Accordingly, it 1s preferable that
the protrusion length L of the nesedle tube 5, in
injection into the skin upper layer region at the deltoid
musclea, is set in the range of 0.9 to 1.4 mm.
With the protrusion length I set in this manner,
the bevel ba of the needle point 5A can be securely
positioned in the gkin upper laver region. This resultls
in that the needle hele (ligquid medicine discharge port)

opening at the bevel 5a can be located in the skin upper
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to wwthin the preferable range (0.9 to 1.4 mm, therefore, it is preferable
to use a needle tube thinner (smaller in dianeter) than 26 gauge.

The needl e protrusion surface 16a is so forned that the distance S fromits
peri pheral edge to the outer peripheral surface of the needle tube 5 is not
nore than 1.4 mm preferably in the range of 0.3 to 1.4 mm This distance S
fromthe peripheral edge of the needle protrusion surface 16a to the

peri pheral surface of the needle tube 5 is set taking into account that a
pressure is_exerted on a wheal formed by injection of the nmedicine into the
skin upper Fayef Fegioh: SpeeFPREall§lvifé “HakdPeSpFoPiusioh8urface 16a
is set to be sufficiently smaller _than the wheal to be forned in the skin
upper | ayerP?Egion2ahde hepdée deés hot 1PAARTBAt tHe ¥HHetlon dtVethe wheal .
This ensures that even when the needl e protrusion surface 16a presses

agai nst thewBkintha theusdrredhdingsdbschhednesdre tabecsatefelfelihei ne
being injected can be prevented from | eaking. The stabilization
part 17 is fbinmedepart heyshapegobna thti hdenigroeduding fFpomdt Héokl at
surface 24a of the connection piece 24 provided on the base part 15. The
needl e tubeibtantdhtheuladjusheent paptoi6iérehdi spesed pniatcyhi nder hol e of
the stabilization part 17. In other words, the stabilization part 17 is
formed in aptybcadritcak phapeistchHeapetotBunrobndskhe adpust eptrpart 16
penetrated by the needle tube 5, and is radially spaced fromthe needl e

poi nt 5A of réhecneedhre=tatherd, it is imdhecoap Shas et ashabl ysatiached to
the stabilization part 17. The cap 8 covers the needle point 5A of the

needl e tubesgcufhis epsyLes thahiat chheskipeuphepoyntbrgrt:hecneedl e hub 6
to the syringe 3, the needl e point 5A can be prevented fromtouching a
user's finger Incidentally, in the case of a needle tube thicker

{greater in diameter) than 2¢ gauge, it is difficult to

set the bevel length B to be not more than 1.0 mm. 1In

order to set the protrusion length L of the needle tube 5

to within the preferable range (0.9 to 1.4 mm), therefore,

it is preferable to use a needle tube thinner (smaller in

diameter) than 2Z€ gauge.

The needle protrusion surface 1l6a is so formed that
the distance § from its peripheral edge to the outer
peripheral surface c¢f the needle tube 5 is not more than
1.4 mm, preferably in the range of 0.3 to 1.4 mm. 7This
distance S from the peripheral edge of the needle
protrusion surface 16a to the peripheral surface of the
needle tube 5 is set taking into account that a pressure
is exerted on a wheal formed by injection of the medicine

into the skin upper layer region. Specifically, the
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or the like. In addition ,itis also ensured that the nedicine injection
apparatus 1 or the injection needle assenbly 2 after use can be constantly
maintained in a safe condition. Accordingly, the user can carry out an
operation of discarding the used nedicine injection apparatus 1 or
injection needl e assenbly 2 or the |Iike operation w thout anxiety.

As shown in FIG 3, the end face 17a of the stabilization part 17 is

| ocated on the side of the proximal end 5B of the needle tube 5 relative to
the needl e protrusion surface 16a of the adjustment part 16. \Wen the

needl e poi ntCSA Bf PFReTHéedleStibacs I52madeSte pnetuPBialfivPhgYbody, the
needl e protrusion surface 16a first conmes into contact wwth the surface of
the skin, affiathereaPtsrthhevBantace bf fREMSR| Ant BlEhESIRhBPEAY face 17a
of the stabilization part 17. In this instance, the contact of the end face
17a of the s&@bF| reaiPonaparthazoai t HoeRenski Anbiabr| thesfoheakedici ne

i njection apparatus 1, whereby the needle tube 5 can be kept in a posture
of bei ng subét hnei aheglperPendi cubares othidie ském.when the newddental |y,
when the end face 17a of the stabilization part 17 is | ocated on the sane
pl ane as therneedkeopretirtscenl sar bacesdébaagaihetated shithénsiitde of the
needl e poi nt 5A of the needle tube 5 relative to the needl e protrusion
surface l6asualbsondihesneédtret nbedbecanpbesaintanaadcineabposture of
bei ng substantially perpendicular to the skin. Taking into account the

bul gi ng of thesskén whenokhgrstabtkbzatb@nlpakind? is pressed against the
skin, the distance between the end face 17a of the stabilization part 17

and the needl e protHdisiof, sufface, 1653l ong theraxial direedi onps of

preferably set to be not nore than 1.3 mm
a cylinder protruding from the flat surface 24a of the
connection piece 24 provided on the base part 15. The
needle tube 5 and the adjustment part 16 are disposed in
a cylinder hole of the stabilizaticon part 17. In other
words, the stabilization part 17 is formed in a
cylindrical shape such as to surround the adjustment part
16 penetrated by the needle tube 5, and is radially
spaced from the needle point 5A of the needle tube 5.

The cap 8 is detachably attached to the
stabilization part 17. The cap 8 covers the needle point
5A of the needle tube 5. This ensures that at the time of
mounting the needle hub 6 to the syringe 3, the needle
point 5A can be prevented from touching a user’s finger
or the like. In addition, it 1s also ensured that the
medicine injection apparatus 1 or the injection needle

assembly Z after use can be constantly maintained in a
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I n additi on,

be equal to
skin. Speci
so set that
part 17 to
in the rang
due to exer
the stabili

the inside diameter d of the stabilization part 17 is set to
or greater than the dianeter of the wheal to be fornmed in the
fically, the inside dianeter d of the stabilization part 17 is

the distance T fromthe inner wall surface of the stabilization

t he peripheral edge of the needle protrusion surface 16a wl|

be

e of 4 to 15 mMmm This ensures that hi ndrance of wheal formation

tion of a pressure on the mheal fromthe inner wall surface of
zation part, 17 can be obviate It suffices that the

di stance T Ffom thedthher- \A/alf*qc%liﬁlf%?:}eyfoft}i%éj%ﬁ‘t%tﬁé}ri Z&ti'oh PElr 1817 to the

peri pher al

edge of the needle protrusion surface 16a is not |ess thanmm

and there iSPRBLpper Of i ff BCREF PhietBF staREenTIiFbRBVEP ) e8hiPRCrease in the
di stance T causes an increase in the outside dianeter of the stabilization

part 17, whiehahakes Ltodi thieaFicnonbeithg ehaenhbyeZpart the- thseend face

17a of the

stabilization part 17 into contact
operation without anxiety.

As shown in FIG. 3, the end face 17a of the
stabilization part 17 is located on the side of the
proximal end 5B of the needle tube 5 relative to the
needle protrusion surface 1l6a of the adjustment part 16.
When the needle peoint 5A of the needle tube 5 is made to
puncture a living body, the needle protrusiocn surface 16z
first comes into contact with the surface of the skin,
and theresafter the surface of the skin touches the end
face 17a of the stabilization part 17. In this instance,
the contact of the end face 17a of the stabilization part
17 with the skin stabilizes the medicine injection
apparatus 1, whereby the needle tube 5 can be kept in a
pesture of being substantially perpendicular to the skin.

Incidentally, when the end face 17a of the
stabilization part 17 is located on the same plane as the
needle protrusion surface 16a or located on the side of
the needle point 5A of the needle tube 5 relative to the
needle protrusicn surface 1l6a, also, the needle tube 5
can be maintained in a posture of being substantially

perpendicular te the skin. Taking into account the
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with the skin in the case where the needle tube 5 is made to puncture a

sl ender arm such as an infant's arm Taking the slenderness of an infant's
arminto account, therefore, it is preferable that the distance T is 15 mm
at maxi mum When the distance S fromthe peripheral edge of the
needl e protrusion surface 16a to the outer peripheral surface of the needle
tube 5 is not less than 0.3 mm the adjustnent part 16 would not enter into
the skin. Taking into account the distance T (not less than 4 mm) fromthe
inner wall surface of the stabiljzation part t he peripheral edge of
the needl e Profrugi oh SUFface" 163°Ant Eh tﬂ?éﬁéF@Fl?%bﬁgft ?é w7y of the
needl e protrusion surface 16a, therefore, the inside dianmeter d of the

st abi | i zat | BA®part 472¢BRhENGefkiB bENROE ! FERBCEHART9SRN the end
InC|dentaII¥ the shape of the stabilization part 17 is not limted to a
cylindrical '3hapkiafef exanplebitheabhaperany bé andylinadeecfiabe) with a
pol ygonal sectional shape, such as a tetragonal prism a hexagonal prism or
the |ike hawirpgrastcyhi adefag¢eubey hobegi nhehextentdireheienfis The
guide part 18 is that portion of the connection piece 24 which is |ocated
on the tip srdécteatiyabby obuteer sitdejorel ahaveltd the stabilization part
17. The guide part 18 has a contact surface 18a to be brought into contact
with a skin. The clontattiisinfacend8and sia qamietofr tdesf |dte surface 24a of

t he connection piece 24, and is a flat surface substantially parallel to
the end facetdalofathenstabt|izaioBepatt BE. eByapressbnggkbgter
stabilization part 17 against a skin until the contact surface 18a of the

guide part {Bafekes goawactrwhthtthe,skin, ta hereermeth:whtgh then.,
stabilization part 17 and the needl e tube 5 are pressed against the skin

can al ways @ggéggy&gmgo bgenohis! @ésdwﬁ@t@rpaegﬁt engi nedpyahvge 1 Ihi s
enabl es that portion of the needle tube 5 which protrudes fromthe needle

protrusi on surtace 16a.(tberPoRLton, gkt €8RARM! A0 Gnt BRePiAbEYS],QN,! ength

L) to securely puncture th
surface of the stabilization part 17 to the peripheral

edge of the needle protrusion surface 16a will be in the
range of 4 to 15 mm. This ensures that hindrance of wheal
formation due to exertion of a pressure on the wheal from
the inner wall surface of the stabilization part 17 can
be cbviated.

It suffices that the distance T from the inner wall
surface of the stabilization part 17 to the peripheral
edge of the needle protrusion surface 16a is not less
than 4 mm, and there is no upper limit for the distance 7.
However, an increase in the distance T causes an increase
in the outside diameter of the stabilization part 17,
which makes it difficult to bring the whole part of the

end face 17a of the stabilization part 17 into contact
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The di stance (hereinafter referred to as "guide part height") Y fromthe
contact surface 18a of the guide part 18 to the end face 17a of the
stabilization part 17 is so set that the needle tube 5 and the
stabilization part 17 can be pressed against a skin with an appropriate
pressure, resulting in appropriate puncture. This ensures that the pressure
exerted on the skin by the needle tube 5 and the stabilization part 17 is
gui ded by the guide part 18, the needle point 5A (the bevel 5a) of the
needl e tube 5 can be securely located in the skin upper |ayer region, and
the user cah 'get™ e el n’ of"Secantty2eThc ent @t ys tHee apptopriate
pressure with which the needle tube 5 and the stabilization part 17 are
pressed agaihstURPeSkih FLNIRF dWaAnprE) @St 2pnRent’ s arm. Warkd e
inside dianeter d of the stabilization part 17 is in the range of 11 to 14
mm the guidee parendreights Yo i saappr opit at ed it diet e i Greelibased on the | ength
(hereinafter referred to as "guide part length") X fromthe tip surface
(radi al |y outstiafecstr falce)s afre frer gul det par tt 48 dbsthecoul el s pebipher al
surface of the stabilization part 17. For exanple, where the inside

di ameter d «f ndveirstrabi | i zation part 17 is 12 nmand the guide part |ength
Xis 3.0 mnmm the guide part height Y is set in the range of 2.3 to 6.6 nm
Now, the second nember 12 wiildtabecdesaridred Haelpew i pHhe sSleceng: renhere 12 s
formed in a substantially cylindrical (tubular) shape. One end portion in

the axial dig@tid ghrof ridesesonthaenbes 42 i5c apuidsepdiophPast 31 in
whi ch the base part 15 of the first nenber 11 is to be inserted, and the

other end partfoneis: afd tiddgdartp32 i nswWieh dhe disehar geppartna2 of
the syringe 3 is to be fitted. A cylinder (tube) hole 3la of the insertion
ﬁtft 31 i's fiaed COfs espondi figly, 19 t1be baserparto lonofskhe. fiyst; npnber
into account the distance T (not less than 4 mm} from the
inner wall surface of the stabilization part 17 to the
peripheral edge of the needle protrusion surface l6a and
the diameter {about 0.3 mm) of the needle protrusion
surface 16a, therefore, the inside diameter d of the
stabilization part 17 can be set to be not less than 9 mm.
Incidentally, the shape of the stabilization part
17 is not limited to a cylindrical shape; for example,
the shape may be a cylinder (tube) with a polygonal
sectional shape, such as a tetragonal prism, a hexagonal
prism or the like having a cylinder (tube) hole in the
center thereof,
The guide part 18 is that portion of the connection
piece 24 which is located on the tip side (radially outer

side) relative to the stabilization part 17. The guide
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The insertion part 31 is provided with a fixation piece 34 to be connected
to the connection piece 24 of the first nmenber 11. The fixation piece 34 is
formed as a ring-shaped flange projecting radially outward conti nuously
fromthe distal end of the insertion part 31. The flat surface 24b of the
connection piece 24 provided on the first nmenber 11 is abutted on and
firmy attached to the fixation piece 34. Exanples of the nethod for firmy
attaching the fixation piece 34 and the connection piece 24 to each ot her

i ncl ude adhesi on with an adhesive, ultrasonic fusing, |ase/, fusing,

fixation Wit G Ketbatraiiyytagt csurface Loarde & ideroltt ubd)© hol e 32a of
the fitting part 32 is sized correspondingly to the di scharge part 52 of
the syringeBtafld 11 di anteter ' ecoRNtRGSUSIY f@EEr ddSed 5t owared it I8 si de
of the insertion part 31. An inner surface of the fitting part 32 is forned
with a scréWyridoife B5-Fasre stthaw erigsyermnte Gl 10 thiee & rajec pbg ta 52 of
the syringe 3. In addition, as shown in FIG 1, an outer peripheral surface
of the fitthf parnfa isulpriovided W tihe 2 hubl sidethshdicatiare phAfa 36 as a
recognition part for permtting the user to recognize that fitting of the
di scharge pafrttis?2 dtsalcohipiatieth Mhen tThe dhiysohasge rpartthe

stabilization part 17 against a skin until the contact

surface 18a of the guide part 18 makes contact with the

skin, a force with which the stabilization part 17 and

the needle tube 5 are pressed against the skin can always

be secured to be not less than a predetermined value.

This enables that portion of the needle tube 5 which

protrudes from the needle protrusion surface l6a (the

portion corresponding to the protrusion length L) to

securely puncture the skin.

The distance (hereinafter referred to as “guide

part height”) ¥ from the contact surface 18a of the guide

part 18 to the end face 17a of the stabilization part 17

1s so set that the needle tube 5 and the stabilization

part 17 can be pressed against a skin with an appropriate

pressure, resulting in appropriate puncture. This ensures

that the pressure exerted on the skin by the needle tube

5 and the stabilization part 17 is guided by the guide

part 18, the needle point 5A (the bevel 5a) of the needle

tube 5 can be securely located in the skin upper laver
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52 is fitted into the fitting part 32,the hub-side indication part 36
coincides with a syringe-side indication part

region, and the user can get a feeling of security.
Incidentally, the appropriate pressure with which the
needle tube 5 and the stabilization part 17 are pressed
against the skin is, for example, 3 tc 20 N.

Where the inside diameter d of the stabilization
part 17 is in the range of 11 to 14 mm, the guide part
height Y is appropriately determined based on the length
{hereinafter referred to as “guide part length”} X from
the tip surface {radially ocutside surface) of the guide
part 18 to the outer peripheral surface of the
stabilization part 17. For example, where the inside
diameter d of the stabilization part 17 is 12 mm and the
guide part length X i3 3.0 mm, the guide part height Y is
set in the range of 2.3 to 6.6 mm,

Now, the second member 12 will be described below.
The second member 12 is formed in a substantially
cylindrical (tubular) shape. Cne end portion in the axial
direction of the second member 12 is an insertion part 31
in which the base part 15 of the first member 11 is to be
inserted, and the other end portion is a fitting part 32
in which the discharge part 52 of the syringe 3 is to be
fitted. A cylinder (tube) hole 3la of the insertion part
31 is sized correspondingly to the base part 15 of the

first member 11.
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54 (described later) provided on the discharge part 52, in the
circunferential direction of

The insertion part 31 i1s provided with a fixation
piece 34 to be connected to the connection piece 24 of
the first member.ll. The fixation pilece 34 is formed as a
ring-shaped flange projecting radially outward
continuously from the distal end of the insertion part 31.
The flat surface Z4b of the connection piece 24 provided
on the first member 11 1s abutted on and firmly attached
to the fixation piece 34. Examples of the method for
firmly attaching the fixation piece 34 and the connection
piece 24 tco each other include adhesion with an adhesive,
ultrasonic fusing, laser fusing, fixation with a set
screw{s), etc,.

The cylinder (tube) hole 32a of the fitting part 32
is sized correspondingly to the discharge part 52 of the
syringe 3, and its diameter is continucusly decreased
toward the side of the insertion part 31. An inner
surface of the fitting part 32 is formed with a screw
groove 35 for screw engagemenlt with the discharge part 52
of the syringe 3.

In addition, as shown in FIG. 1, an outer
peripheral surface of the fitting part 32 is provided
with a hub-side indication part 36 as a recognition part
for permitting the user to recognize that fitting of the

discharge part 52 is completed. When the discharge part
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t he second menber 12. This permts the user to recognize that the fitting
of the discharge part 52 into the fitting part 32 is conpleted. In this
enbodi nent, therefore, at |east the second nenber 12 of the needle hub 6 is
formed froma transparent or sem -transparent synthetic resin so that the
syringe-side indication part 54 can be visually checked through the fitting
part 32. Incidentally, the recognition part in the present
invention may be conposed of a structure in which one of a screw part 53
and the screw groove 35 is provided with a proj ectlon at its proxinal
portion and5¥hesoihe¥e¢sl%%%VWﬁedfeﬁt}$% PpRoki tal Portion wi¥d a recess for
engagenment with the projected part. In this case, engagenent between the
proj ection hﬁ@ﬂ@%@l¢%c%%§tp%@n¢@sn@h@9®s%¥t@oar%b@g@@?e%¥%%t the fitting of
the discharge part 52 into the fitting part 32 is conpleted.

Bet ween t helidhsertion part 34 &elscthiedddtlamgrpaprodies proviided an
engagenent part 37 for engagenent with the el astic nenber 7. The engagenent
part 37 is dosnedras pest ephediparhe projectiagenadial dyréawacd £fom an
inner surface of the second nenber 12, and has engagi ng surfaces 37a and
37b subst antiial $ycond hogonat 1. t heniaxipad rndivsectionofr tdwe seeand aenber

12. The engaging surface 37a of the engagenent part 37 is engaged with a
flange parttd2: (descfibethdaberihofdihenerastperrenbernic and the engagi ng
surface 37b is engaged with a stopper projection 43 of the elastic nenber

7. Now, therpel@sid Coseber s wWeditpberdescripadbelowodiment, The el astic
menber 7 is disposed inside the second nenber 12 of the needl e hub 6, and

i's interposed, petyween the fisstomemberold andsthelsystngge3nedhecel astic
menber 7 thus arranged liquid-tightly fills up a gap generated between an

outer peripharal surface.qop. r%lﬂe p{% Ar&@é 3B §éﬂ§ 9£ngg§r gedl e tube 5

protrudlng fromthe first ne the second he el astic

menber g&ﬁ&?&f‘c fé’%’:hﬂ?ag; éﬁata;ﬁgaggan}ggﬁs% piR&LQEQL(% r;?lé‘&e”d in

t he aX|aI ection per “projection 43
provi ded at5§he Otggrvfggafiy ph ﬁ%éué& the flttlng part 3Z.

Incidentally, the recognition part in the present
invention may be composed of a structure in which one of
a screw part 53 and the screw groove 35 is provided with
a projection at its proximal portion and the other is
provided at its proximal portion with a recess for
engagement with the proiected part. In this case,
engagement between the projection and the recess permits
the user to recognize that the fitting of the discharge
part 52 into the fitting part 32 ils completed.

Between the insertion part 31 and the fitting part
32 is provided an engagement part 237 for engagement with
the elastic member 7. The engagement part 37 is formed as

a stepped part projecting radially inward from an inner
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The body part 41 is formed in a substantially cylindrical shape, and has
end faces 4la and 41b perpendicular to the axial direction thereof. On the
end face 4la of the body part 41, the end face 15b of the base part 15 of
the first nenber 11 is to be abutted; on the end face 41b, the distal end
of the discharge part 52 provided as part of the syringe 3 is to be
abutted. In other words, the end face 41b constitutes an abutting face on
which the distal end of the discharge part 52 is to be abutted. The
body part 41 is provided with an insertion hole 45 in and through which the
proxi mal end5B2s¢ def of e hecrerdl BerBe 52 prdbf uldRigSPFdmi Ele end face 15b
of the base part 15 is to be inserted. The insertion hole 45 extends in the
axi al directibheoetsthéabady pabtsdlstantiaslvpentdoapnehetentinfaces 41a and
41b. An inner surface of the body part 41 is conposed of an end face side
spaced parta#dbal api abutipngof ateesideospasedopari247, Ttanderayadiose cont act
part 48. The end face side spaced part 46 defines an opening of the
insertion hohefdbei B’/& hef endef aceaddaenTheaehdi¥ate sihdegspasédhpart 46 is
spaced fromthe outer peripheral surface of the needle tube 5, and is
formed in aftapeeedashape suchcthatdt hetdianeternhof ctherioseeihben hol e 45
is continuously increased toward the end face 4l1a. This ensures that the

proxi mal engh&Bcsédengbgthg seedhectube bspeatrydingitrnom thepgpd face 15b
of the base part
projection 43 of the elastic member 7.

Now, the elastic member 7 will be described below.

The elastic member 7 is disposed inside the second
member 12 of the needle hub 6, and is interpcsed between
the first member 11 and the syringe 3. The elastic member
7 thus arranged liquid-tightly fills up a gap generated
between an outer peripheral surface, on the proximal end
5B side, of the needle tube 5 protruding from the first
member 11 and the second member 12. The elastic member 7
includes a body part 41, a flange part 42 provided at one
end in the axial direction of the body part 41, and the
stopper projection 43 provided at the other end of the
body part 41.

The body part 41 is formed in a substantially
cylindrical shape, and has end faces 4la and 41b
perpendicular to the axial direction thereof. On the end
face 4la of the body part 41, the end face 15b of the

base part 15 of the first member 11 is to be abutted: on
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15 can be easily inserted into the insertion hole 45. Incidentally, the
shape of the end face side spaced part 46 of the insertion hole 45 is not
limted to the tapered shape, insofar as it is a shape that permts easy
insertion of the needle tube 5 into the insertion hole 45. The
abutting face side spaced part 47 defines an opening of the insertion hole
45 in the end face (abutting face) 41b. The abutting face side spaced part
47 is spaced fromthe outer peripheral surface of the needle tube 5 and is
formed in a tapered shape such that the dianeter of the insertion hole 45
i s continuotsf y*ihct2a2 et P owrd thetahdefacer 41h WERN¥He® ePasti e nenber
7 thus provided with the abutting face side spaced part 47, the body part
41 can be prevented #% onibei v elastVearsy deforhedeon2bheledd fdce 41b
side to cover the proximal end 5B of the needl e tube 5. The cl ose
cont act par®tisriscres medhdetndeha thet Bpdodasel sides spaceduphitd46 and the
abutting face side

face on which the distal end of the discharge part 32 is

to be abutted.

The body part 41 is provided with an insertion hole
45 in and through which the proximal end 5B side of the
needle tube 5 protruding from the end face 15b of the
base part 15 is to be inserted. The insertion hole 45
extends in the axial direction of the body part 41, and
is opened at the end faces 4la and 41b. An inner surface
of the body part 41 is composed of an end face side
spaced part 46, an abutting face side spaced part 47, and
a close contact part 48.

The end face side spaced part 46 defines an opening
of the insertion hole 45 in the end face 4la. The end
face slide spaced part 46 is spaced from the outer
peripheral surface of the needle tube 5, and is formed in
a tapered shape such that the diameter of the insertion
hole 45 is continuously increased toward the end face 4la,
This ensures that the proximal end 5B side of the needle
tube 5 protruding from the end face 15b of the base part
15 can be easily inserted into the insertion hole 45,

Incidentally, the shape of the end face side spaced part

27



spaced part 47. The close contact part 48 makes l|iquid-tight close contact
with the outer peripheral surface of the needle tube 5. This prevents the
medicine in the syringe 3 from penetrating between the needl e tube 5 and
the elastic nmenber 7 to leak to the first nmenber 11 side of the needle hub
6. In addition, an outer peripheral surface of the close contact part 48
makes |iquid-tight close contact with the inner surface of the second
menber . The flange part 42 is formed in a ring-1like shape
projecting radially outward fromthe outer peripheral surface of the body
part 41. Théboutside Hiambter ofCthe??| ahgeChartMabefstappPexiABEERY equal
to the outside diameter of the base part 15 of the first nenber 11. A flat
surface on dneP8i dendPLehed| Ahges par thane abies BArPhES efigali ng surface 37a
of the engagenent part 37 of the second nenber 12, while a flat surface on
the ot her stdeerbues oh the asddfiacdubsb Sofintive Wesel pant B ofotdhed bir st
menber 11. The elastic nenber 7 is attached to the needle hub 6 by having
its flange part 42t aripad bet weere tshiele mgagememnapard’ 3k binehearsecond
menber 12 and the base part 15 of the first nenber 11. The st opper
proj ection 438eninkect henél| angerpact KM2)ei $5f onnedei and feog-1i ke shape
projecting radially outward fromthe outer peripheral surface of the body
part 41. Thealstoppets propectivn 4thd samangaged dd 4ine: engagiangsiy face 37b
of the engagenent part 37 of the second nmenber 12. The flange part 42 and
the stopper4profeshiond48rof the elasti geepheray anergpgagedrtwkth the
engagenent part 37 of the second nenber 11, whereby the elastic nenber 7 is

llocked, or habhbitedhérom amying kpr-hbe axial tdheeeli 9Rapdhiscrapyprevent
the medicine frompenetrating between the elastic nenber 7 and the second

menber 12 tonleakshorbheoti rst PROBEr il §Lde: 45hus, -BRESSULEsT§SI Stance

performance can be enhanced.
increased toward the end face 41b. With the elastic

member 7 thus provided with the abutting face side spaced
part 47, the body part 41 can be prevented from being
elastically deformed on the end face 41lb side to cover
the proximal end 5B of the needle tube 5.

The close contact part 48 is formed between the end
face side spaced part 46 and the abutting face side
spaced part 47. The clcse centact part 48 makes liguid-
tight close contact with the outer peripheral surface of
the needle tube 5. This prevents the medicine in the
syringe 3 from penetrating between the needle tube 5 and
the elastic member 7 to leak to the first member 11 side
of the needle hub 6. TIn addition, an outer peripheral
surface of the close contact part 48 makes liquid-tight

close contact with the inner surface of the second member.
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Exanpl es of the material of the elastic nenber 7 include elastic materials
such as various rubber materials such as natural rubber, silicone rubber,
i sobutyl ene rubber, etc., various thernoplastic el astoners based on
pol yur et hane, styrene, or the |like, and m xtures thereof. [Syringe]
The syringe 3 includes a syringe body 51, and the discharge part 52
continuous with the syringe body 51. The syringe body 51 is conposed of a
cylinder (tube) having a circular sectional shape. The di scharge part 52
projects fromone end in the axial direction of the syringe body 51, and is
conposed of a cyl iﬁbeer%](amﬂfe)pao@i iy ci¥ Ered misetti o and s mdtdRs in
outsi de dianeter than the‘s¥ringe_body 51. The discharge part 52 is forned
in a taperedrshapki8uchathat !y hevbiranet EF°TstednbrheibustyiBe8Fdased al ong
the distal direction. An end face 52a constituting the distal end of the
di scharge parifzoeigfatheabodurpacek 6t hogohalutiol dhel Badiedivlection, and
makes abutment on the end face (abutting face) 41b of the el astic nenber 7.
An outer pefipheeabasurfacesofrphexginsthaygedpattto the outside

diameter of the base part 15 c¢f the first member 11. A

fiat surface on cne side of the flange part 42 abuts on

the engaging surface 37a of the engagement part 37 of the

second member 12, while a flat surface on the other side

abuts on the end face 15b of the base part 15 of the

first member 11. The elastic member 7 is attached to the

needle hub 6 by having its flange part 42 clamped between

the engagement part 37 of the second member 12 and the

base part 15 of the first member 11.

The stopper projection 43, like the flange part 42,

is formed in a ring-like shape projecting radially

outward from the outer peripheral surface of the body

part 41. The stopper projection 43 is engaged with the

engagling surface 370 of the engagement part 37 of the

second member 12, The flange part 42 and the stopper

projection 43 of the elastic member 7 are engaged with

the engagement part 37 of the second member 11, wherecby

the elastic member 7 is locked, or inhibited from moving

in the axial direction. This can prevent the medicine

from penetrating between the elastic member 7 and the
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52 is provided with the screw part 53 for screw engagenent with the second
menber 12 of the needle hub 6, and the syringe-side indication part 54. The
syringe-side indication part 54 is recogni zed through the second nenber 12
of the needle hub 6 when the discharge part 52 is fitted into the fitting
part 32 of the needle hub 6. When the fitting of the discharge part 52 into
the fitting part 32 of the needle hub 6, the syringe-side indication part
54 coincides with the hub si de indication part 36 of the needle hub 6 in
the circunferenti al é dental ly, the_nedicine

i nj ection aBBSPQPu?eﬂ 86r ?nbot6e?ﬁetBrEE€n{lrﬁ%eﬁ?Wéﬁrnéﬁ Bed&6 confi gured
that the conpletion of the fitting of the discharge part 52 is recogni zed

t hr ough coi h PaenEéeéﬁufﬁerﬁﬁbs§PHéelH@Féafméﬁﬁﬁaﬁﬁnséeaﬁﬁhﬁﬁéeéyr|nge si de
indication part 54 in the axial direction of the second nenber 12. For
exanpl e, a struct PRl Deo adopt €t | okt cht t bee hba st He membeat on part
36 is provided at the distal end of the fitting part 32 whereas the
syringe-si dénrhdfeaiont par nabariiglpr suirledsavaanoeadrpbbticon on the

di scharge part 52 side of the syringe body 51. In that case, the
coincidencem@tethelhubushdeSindtoaaﬂomupaet,SGiamdohberspbbmge-side
indication part 54 in the axial direction of the second nenber 12 can be
recogni zed evehuiflthe secbnd, menber 2riisunothmadeptashectransparent or
sem transparent. A gasket (not shown) is accomodated in the
syringe bodylditoMarknbespal cappeeyabethensyr kngechedyoslths paktitioned in
a liquid-tight manner by the gasket, and a space on one side which

comuni cat esnw hhxthe=di sgbacge . part 52 forns a |liquid chanber 56 together
with the internal space of the discharge part 52. In the other space in the
syringe bodyssi;ngepl unger (not shown) is disposed. The plunger is in
connection with the gasket, and is protruding from an openlng at the other

end of the syri ngel\}lgé)dgy)(mI ?é/\r’g hlrgglﬁu@égnegeg é@t the gasket, Ls noved

in the axial direction n the syringe b eby’ suction of a

medi ci ne i no.Lhe. Li.apLd, chamner 56.and aa%ﬁh%ges%lms medicige filling

the liquid c are
The syringe body 51 is composed of a cylinder {tube)

having a circular sectional shape. The discharge part 52
projects from one end in the axial direction of the
syringe body 51, and is composed of a cylinder (tube)
being circular in section and smaller in outside diameter
than the syringe body 51. The discharge part 52 is formed
in a tapered shape such that the diameter is continuously
decreased along the distal direction. An end face 52a
constituting the distal end of the discharge part 52 is a
flat surface orthogonal to the axial direction, and makes
abutment on the end face (abutting face) 41b of the
elastic member 7.

An outer peripheral surface of the discharge part
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Exanpl es of material (s) for the syringe body 51 and the discharge part 52
i ncl ude synthetic resins such as pol ycarbonate, polypropyl ene,
pol yet hyl ene, etc. Besides, glasses and the |ike may al so be used as the
material (s) [Assenbling nmethod for injection needl e assenbly] Now,
a nethod for assenbling the injection needle assenbly 2 will be described
below, referring to FIGS. 5A and 5B. FIG SAis a side view of
the condition where the needle tube 5 is held by the first nenber 11. FIG
SB illustrates the condition where the second nenber 12 is connected to the
first menbet? 145 HOTRN HEET Hel Heedle t@hR spart 53 forgs@idenbl e the
injection needle assenbly 2, first, the needle tube 5 is nounted to the
first nmenbetdAgeHE: |ehgh htiprot eusd oreengt b2 9L ofhe hagepot tielr on the
needl e point SA side of the needle tube 5 which protrudes fromthe needle
protrusi on &yt fare dFaioietdhiedd i rsdioeber d4ari sbéet Tihe tshe margesiofe 0.9 to
1.4 mm Therefore, if the needle point SA side of the needle tube 5 is held

indication part 54 is recognized through the second

member 12 of the needle hub 6 when the discharge part 52

is fitted into the fitting part 32 of the needle hub 6.

When the fitting of the discharge part 52 into the

fitting part 32 of the needle hub 6, the syringe-side

indication part 54 coincides with the hub-side indication

part 36 of the needle hub 6 in the circumferential

direction.

Incidentally, the medicine injectlon apparatus

according to the present invention may be so configured

that the completion of the fitting of the discharge part

52 is reccgnized through coincidence of the hub-side

indication part 36 and the syringe-side indication part

54 in the axial direction of the second member 12. For

example, a structure may be adopted in which the hub-side

indication part 36 is provided at the distal end of the

fitting part 32 whereas the syringe-side indication part

54 1is provided at an end portion on the discharge part 52

side of the syringe body 51. In that case, the

colncidence of the hub-side indication part 36 and the

syringe-side indication part 54 in the axial direction of
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at the time of mounting the needle tube 5 to the first nenber 11, it is
difficult to stably hold the needle tube S. As a result, the work of
nounting the needl e tube 5 would be troubl esone. On the ot her hand,
the proximal end 5B side of the needle tube 5 is thereafter covered by the
second nmenber 12, so that the needl e tube portion on this side can be set
to an arbitrary length greater than the protrusion length L. In this

enbodi ment, the length Mof that portion on the proximal end 5B side of the
needl e tube 5 mhich(;rotrudes fromthe end face 15b is greater than the
protrusi on HehgtH N FEHSore D thie 155RIDFZDUNIGhgt t he'het@f @ ¢ ube 5
to the first nmenber 11, that portion on the proxi mal end 5B side of the
needl e tube"B R ch’ protFUdes? 3 o thfe e frcee 15 bfSehie base part 15 of
the first nenber 11 is held. This makes it possible to stably hold the
needl e tubet Gt teasily carry out the work of mounting the needle tube
5to the first nenber 11. To mount the needle tube 5 to the first
menber 11, the neédlsestulie (Boits spassed itsheeughrtode: teltr dughi-wolsey :22hgesee
FIG 3) in the first menber 11, and the protrusion length L is adjusted.
Ther eaf t er ,bddye @dhesinven2@ risde splaGe 3)f it$hea pjyedtreed thrdgudh tie i njection
hole 22 into the through-hole 21, to firmy attach the needle tube 5 to the
base part Ib:ofitthendd rist arelberi d-d: i Byt tddishet hey woik ofsim@untiang 4 he
needl e tube 5 is conpleted, resulting in that the needle tube 5 is held by

the first rapes dil.one side wicdiend@hhy:cdhes nepdh ecRubel Scganyal so be
nmounted to the first nmenber 11 by insert nolding. In that case, the needle

poi nt 5A sigle-and therpd oxi ek, end-19Busd des of cdherneedh et ubg= 5 are hel d by

nol ds. This ensures that the posture of the needle tube 5 can be

stabilized,;: and-yield, 6an be ephanced,arge part 52. In the other
space in the syringe body 51, a plunger {not shown) is
disposed. The plunger is in connection with the gasket,
and is protruding from an opening at the other end of the
syringe body 51, With the plunger operated, the gasket is
moved in the axial directicn within the syringe body 51,
whereby suction of a medicine into the liquid chamber 56
and discharge of the medicine filling the ligquid chamber
56 are effected,

Examples of material(s) for the syringe body 51 and
the discharge part 52 include synthetic resins such as
polycarbonate, polypropylene, polyethylene, atc, Besides,
glasses and the like may also be used as the materialis).
[Assembling method for injection needle assembly]

Now, a method for assembling the injection needle

assembly 2 will be described below, referring to FIGS. 5A
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Next, the second nmenber 12 with the elastic nenber 7 engaged therein is
connected to the first nenber 11 hol ding the needle tube 5. Specifically,
the base part 15 of the first nenber 11 and the proximl end 5B side of the
needl e tube 5 are inserted into the insertion part 31 of the second nenber
12, and the connection piece 24 of the first nmenber 11 is abutted on the
fixation piece 34 of the second nenber 12. In this instance, the proxinal
end 5B side of the needle tube 5 is inserted in the insertion hole 45 of
the elastic er 7 disposed inside the second nenber 12, and is put in
li qui d-ti ght"tlbse contact with the close contact part 48 (see FIG 3).
Thereafter, the fixation piece 34 of the second nenper 12 is firmy fixed
to the connectionipifece®24 Soff SRES VESH wenihéle £PIHY T4 R ¥NFg Snétfod such
as adhesion with an adhesjve, ultrasonic fusing, laser fusing, fixation
with a set TRIEW sYubdro thie 1gke. by the fighgerjtlest 1YL - t Ad G njoct i on
needl e assenbly 2 is assenbled. Upon conpletion of the assenbly of the
i nj ection neleld € BRsEHHie ondie hroxitrile eite 5B &tue wfnlidre heeds e tube 5
is disposed inside the second nember 12 in the state of being inserted in
t he el asti ccorenbered . taThdrefbrest atertther t1hehofd mounthiag¢del meedbe hub 6
to the syringe 3 (see FIG 2), contact of a finger or the like with the
proxi mal erid 5B side of the needle tube 5 can be obvi at ed.
To assemble the injection needle assembly 2, first,

the needle tube 5 is mounted to the first member 11. The

length (protrusion length L) of that portion on the

needle point 5A side of the needle tube 5 which protrudes

frem the needle protrusion surface 16a of the first

member 11 is set in the range of 0.9 to 1.4 mm. Therefore,

if the needle point 5A zide of the needle tube 5 is held

at the time of mounting the needle tube b to the first

member 11, it is difficult to stably held the needle tube

5. As a result, the work of mounting the needle tube &

would be troublesome.

On the other hand, the proximal end 5B side of the

needle tube 5 is thereafter covered by the second member

12, so that the needle tube portion on this side can be

set to an arbitrary length greater than the protrusion

length L. In this embodiment, the length M of that

porticon on the proximal end 5B side of the needle tube 5

which protrudes from the end face 15b is greater than the
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In the case of manufacturing an injection needle assenbly in which the
proxi mal end side of a needle tube is not protruded froma needle hub, in
general, the distal end side of the needle tube is held by hand. In the
case where the protrusion length of the distal end side of the needle tube
fromthe needle hub is set as short as about 0.5 to 3.0 mm however, the
needl e tube cannot be stably held by hand, so that the required work is
very troubl esonme and efficiency is |owered. In the injection
needl e assenbly 2 and the nedicine injection apparatus 1 in this
enbodi ment ,PiHer $ecyhd" TRAber! 12 TS IEoiitéet éd (6% he 5 st ifder a1

hol ding the needle tube 5. In addition, the first menber 11 holds the
needl e t ube & it ch @hanhetC thit bHotht g hkl nedifile ot htoBAB| de and
the proximal end 5B side) of the needle tube 5 protrude fromthe first
menber 11. THerfofEna evaif whenside F othesiorlengtte of thiecheedl e poi nt
5A side of the needle tube 5 fromthe needle hub 6 is set small, the

post ure of RirLpedsel el xebetise card beast abilh i cedtiy roselipgrt hed ppdxi mal end
5B side of the needle tube 5 so that the operation of nounting the needle
tube 5 to ttes needie fatbd@r cah be lcakdi ed’howt redsid yit [PAssenidld g net hod
for medicine injection apparatus] Now, a nethod for assenbling

t he nedi ci necdlni ectioon dpparatdise ltwbd | 5 bendeserédbedl petoney out the As
shown in FIGS. 1 and 3, the nedicine injection apparatus 1 is assenbl ed by
mount i ng t hesitin] ecthomneedl enassesbly 2ube thecsyrange Bt Teesmunt L he
injection needle assenbly 2 to the syringe 3, first, the discharge part 52
of the syringe 3 it% ilseft ethd M=dike thidd isng pate I2 0ft teddy ecti on
needl e assenbly 2. Then, the screw part 53 provided on the discharge part
52 is screwad: indoyide: g6d ew 9 qoves 39 Ofrdhgn fidd i Ngrpayh-321cand the
syringe-side indication part 54 of the discharge part 52°is nmade to

coi nci de wi th & herdubs side ﬂ@!@@fé@%&%ér?»ﬁl,g;aﬂ SchOl SELLENS dle

assenbly 2 in the circunferential. direction. this, unting of the
length L is adjusted. Thereafter, the adhesive 20 (see
FIG., 3) i3 injected through the injection hole 22 into
the through-hole 21, +to firmly attach the needle tube 5
to the base part 15 of the first member 11. By this, the
work of mcounting the needle tube 5 is completed,
resulting in that the needle tube 5 is held by the first
member 11.

Incidentally, the needle tube 5 can also be mounted
te the first member 11 by insert molding. In that case,
the needle point 5A side and the proximal end 5B side of
the needle tube 5 are held by molds. This ensures that
the peosture of the needle tube 5 can be stabilized, and
vield can be enhanced.

Next, the second member 12 with the elastic member
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injection needle assenbly 2 to the syringe 3 is conpleted. Upon
conpletion of the assenbly of the nmedicine injection apparatus 1, the end
face 52a constituting the distal end of the discharge part 52 is

per pendi cul arly brought into abutnment on the end face (abutting face) 41b
of the elastic nmenber 7 provided in the injection needle assenbly 2, and
presses the end face 41b of the elastic nenber 7. This ensures that the end
face 52a of the discharge part 52 and the end face 41b of the elastic
menber 7 are put in liquid-tight close contact with each other, and the
needl e hol e’ o?“@%%eﬁeE@?%e%%bésSC%ﬁHC?h%dIF%u?@“cﬁéﬁ%%rm%%b%F the syringe 3
comuni cate with each other. As a result, formation of a space between the
distal end bPi¢hed disenare@! parebs2b andrata Tirgyinal iRl BB ofcate Heedl e
tube 5 can be prevented, and the residual anount of the nedicine upon

i nj ection cah %@er@bn@@dmemb¢éobbr?ﬂ@h@hﬁe@r@¥h@ali@mﬁn@Bthédﬁiqﬁid chanber
56 of the syringe 3 can be prevented fromleaking into the needl e hub 6 of
t he inj ectiome needd be asslerbb ya R ande at pd edet er phpednaspuhtnopathel3bedi ci ne
can be discharged via the needle point 5A of the needle tube 5.

Besi des, sinfethdesencnd atend@2a i, t heddisehavgee paitn52iese pedpendi cul arly
brought into abutnment on the end face 41b of the elastic nenber 7 so that
bot h of themheraker$t quémdlbét ght Cf osieucontiact whehfeaghiotihpiecthene is no
need for precise adjustnent of the position of the needle tube 5 relative
to the needbe hd S-obndheetipiecton meadies assendoe 2. crherefore 1 the work
for assenbling the needle hub 6 and the needle tube 5 can be sinplified,

and productien ekfichensy €ap He-gnbanged. 5 is inseFUEhhER, rgEbNCE the space
bet ween the proximal end 5B side of the needle tube 5 and the needle hub 6

I's seal ed by,ibe.ebasti . megber 17171@' éiéét?@sﬂdéﬁgew@td%p&gédt ke QL

suction (primng) of a nedicine froma vial
the second member 12, and is put in liquid-tight close

contact with the close contact part 48 (see FIG. 3).
Thereafter, the fixation piece 34 of the second member 12
is firmly fixed to the connection piece 24 of the first
member 11 by a fixing method such as adhesion with an
adhesive, ultrasonic fusing, laser fusing, fixatiocn with
a set screw(s), or the like.

Conseqgquently, the injection needle assembly 2 is
assembled. Upon completion of the assembly of the
injection needle assembly 2, the proximal end 5B side of
the needle tube 5 is disposed inside the second membeyp 12
in the state of being inserted in the elastic member 7.
Therefore, at the time of mounting the needle hub 6 to
the syringe 3 (see FIG. 2), contact cof a finger or the

like with the proximal end 5B side of the needle tube 5
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the like, it is possible to prevent a space from being forned between the
outer peripheral surface of the proxinmal end 5B side of the needle tube 5
and the needle hub 6. In the case where a space is forned between the outer
peri pheral surface of the proxinmal end 53 side of the needle tube 5 and the
needl e hub 6, there arises a problemthat at the tinme when the nedicine
filling the liquid chanber 56 is discharged via the needl e point 5A of the
needl e tube 5, the air present in the space is conpressed by the pressure
for discharging the nedicine, resulting in a buffering of pressure, whereby
t he nedicingaﬂoﬁ?doBéléﬁﬁged to stagnate in the space. Accordingly, where
formati on of a space bhetween the outer peripheral surface of the proxinal
end 5B side of the'Thdeth edihe® 5 Btk fiaie: et ethub B2 i 5l Obviet@l; t he
amount of the nedicine injected can be stabilized. | n addi tion,
accordi ng t®sE@eb{nj et vohchebldkerassénbl yerdapddehefnednepdéei apbeti on
apparatus 1 in this enbodinent, the elastic nenber 7 is provided with the
abutting fate sptlepsphcedepaftron7a Thedétoheb, t herechsrad, pobsibility that
the end face 41b of the elastic nenber 7 pressed by the end face 52a of the
di scharge parsts52 amghtide efFashécakbéyldefobaedssbeas by eatdr ihto the

di scharge part 52. Accordingly, the elastic nenber 7 can be prevented from
pl uggi ng upthbecasedieczhel ehenptherpsoxhmaknend 5B shdedottthecnegedl e tube
5. [Method of using nedicine injection apparatus] Now, a nethod of

using the nediici e tRiectbaneappaeatusmlcmkl hebe1dencpi bedsbel aw.
shert as about 0.5 to 3.0 mm, however, the needle tube
cannot be stably held by hand, so that the required work
1s very troublesome and efficiency is lowered.

In the injection needle assembly 2 and the medicine
injection apparatus 1 in this embodiment, the second
member 12 is connected to the first member 11 holding the
needle tube 5. In addition, the first member 11 holds the
needle tube 5 in such a manner that both ends (the needle
point 5A side and the proximal end 5B side} of the needle
tube 5 protrude from the first member 11. Therefore, even
when the protrusion length of the needle point 5A side of
the needle tube 5 from the needle hub 6 is set small, the
posture of the needle tube 5 can be stabilized by holding
the proximal end 5B side of the needle tube 5, so that
the operation of mounting the needle tube 5 to the needle
hub 6 can be carried out easily.

{Assembling method for medicine injection apparatus]
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To puncture a living body with the needl e point 5A of the needle tube 5,
first, the end face 17a of the stabilization part 17 is opposed to a skin.
This results in that the needle point SA of the needle tube 5 is opposed to
the skin to be punctured. Next, the medicine injection apparatus 1 is noved
substantially perpendicularly to the skin to puncture the skin with the
needl e poi nt 5A and, sinultaneously, press the end face 17a of the
stabilization part 17 against the skin. In this instance, the needle
protrusion surface 16a makes contact with the skin, whereby the skin can be
deformed to be flat®¥ arft tHe dbedie PoISHL BA%SI e dtedie Tfeed I WEE 5 can
puncture the skin by the protrusion |ength L. Next, the end face
17a of the ¥FBEBFFT2at] of! phrbe 17¢Fsr Predsedl @gai nst the skin until the
contact surface lea of the guide part 18 cones into contact with the skin.
Here, the guide pdrt sieinghtity {l§de H Gnd)3,i & hsetmadi Glyeh i isdiuen hat the
skin can be punctured while the needle tube 5 and the stabilization part 17
are bei ng prepsedtuaghi hstashensked wthopnopey phessulestiThenetore, the
pressure with which the stabilization part 17 presses the skin is set to a
predeterm negsamablue. 2 to the Agrangesdlt, Td hecwsertlcanreoogniize the proper
pressure relevant to the stabilization part 17, and can |ocate the needle
poi nt 5A ande¢diee bevednltbl atlec surfiaceyrbagef 31 héineedl ehtubesbhsegarely in
t he skin upper layer region. Wth the guide part 18 thus serving as a mark
for perm ttpagt recogni thensefihhe Propeinpeessdrentel evantitoihpe
stabilization part 17, the user can use the nedicine injection apparatus 1
Wi thout anxh®ty.32 of the 1Rj8ddibhOReceMibhatbenstabplizatdon payt 17
abutting on the skin, the posture of the nedicine injection apparatus 1 is

stabi |1zed, cand, the-need! 6rbybe.g cancpUngiuce.the skin ba asstraight
manner. Besides, it is possible to prevent the néedle tube 5 from bei ng

moved afterS@y@ﬁé&rfmt§0¥$9a§cfgﬁeg?9'95n§5p89 pﬁei@£€95ﬁg EE?@:?Q,

Meanwhil e, I n the case of a need ube having an extrenefy sm

P0Gy uSion LESSLR 85 yaTB! £ 0800y 0. 2.1 hEcneeel £, 0 ey ol

to pierce a skin eve broyg . Ment “agai ns Wer e
(e i b gspecky, g, sLopLl L2atlon.patl 17, Loy hessed 8¥cacion, i o
part 17 is £g£%696 égsgﬁéiggjégtiggtngedle assembiy 2 in the
clircumferential direction. By this, mounting of the
injection needle assembly 2 to the syringe 3 is completed.
Upon completion of the assembly of the medicine
injection apparatus 1, the end face 52a constituting the
distal end of the discharge part 52 is perpendicularly
brought into abutment on the end face (abutting face) 41b
of the elastic member 7 provided in the injection necedle
assembly 2, and presses the end face 41b of the elastic
member 7. This ensures that the end face 52a of the
discharge part 52 and the end face 41lb of the elastic

member 7 are put in liguid-tight close contact with each
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tension is applied to the skin. Therefore, the skin becones less liable to
escape fromthe needl e point 5A of the needle tube 5. Accordingly, the
provi sion of the stabilization part 17 can al so produce an effect to
facilitate puncture of the skin with the needl e point SA After the
needl e point 5A side of the needle tube 5 is made to puncture the skin, the
pl unger (not shown) is pushed to nove the gasket (not shown) toward the

di scharge part 52 side As a result, the nedicine filling the liquid

chanmber 56 of the s n ushed out fromthe discharge part 52,
passes t hr oUghtt he? Hﬁ% %%?él fehe ﬁgeﬁm% PaBels, tane ?saPﬁjEE?ed vi a

t he needl e point 5A |nto the skin upper layer region. In this instance,
since no spat@ id FOHRHRRT bebweentEpeSHr LGP %nﬁowu@h%aaifs%hhg@d@art 52
and the proximal end SB of the needle tube 5, the residual anmount of the
medi ci ne updhR®hj edtd 6h & lde risdticdd. o2 fSet gtk Entiwditran the

distal end of the discharge part 52 and the proximal end
5B of the needle tube 5 can be prevented, and the
residual amcunt of the medicine upon injection can be
reduced. Moreover, the medicine filling the liguid
chamber 56 ©of the syringe 3 can be prevented from leaking
intc the needle hub 6 of the injecticn needle assembly 2,
and a predetermined amount of the medicine can be
discharged via the needle pcint 5A of the needle tube 5.
Besides, since the end face 5Za of the discharge
part 52 is perpendicularly brought into akbutment on the
end face 41lb of the elastic member 7 sc that both of them
makxe liguid-tight close contact with each other, there is
no need for precise adjustment of the position of the
needle tube 5 relative to the needle hub 6 of the
injection needle assembly 2. Therefore, the work for
assembling the needle hub 6 and the needle tube 5 can be
simplified, and production efficiency can be enhanced.
Further, since the space between the proximal end
5B side of the needle tube 5 and the needle hub 6 is
sealed by the elastic member 7, it is ensured that at the

time of suction (priming) of a medicine from a vial or
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[ Medi ci ne i njection apparat us] Now, a second enbodi nent of the

medi ci ne injection apparatus according to the present invention will be
descri bed below, referring to FIG 6. FIG 6 is a sectional view of
t he second enbodi nent of the medicine injection apparatus. As

shown in FIG 6, the nedicine injection apparatus 61 includes an injection
needl e assenbly 62, and a syringe 3 which is disconnectably connected to
the injection needl e assenbly 62. The injection needle assenbly 62 is
configured simlarly to the injection needl e assenbly 2 according to the
first enbod?%%n%lk?helFn}%cP?%ﬁlQé%dF% 8§§éﬁﬁFya6%PﬂF?fEF%mfP8hFEhe
injection needl e assenbly 2 in that a second menber 65 of a needle hub 63

i s provi ded-WPRC ot upeli taki ORtparPebyLhREc A gurfdecpapf B8 For this
reason, here, the stabilization part 67 and the guide part 68 wll be
descri bed, BAE<ihelsans parssdascfhoke nacghe twpechbi andnebkdl scadsenbly 2
are denoted by the sane reference synbols as used above, and description of
the sanme pants @il lIrbefomaassd.where a spihee neediermb Bvawt udes a first
menber 64 which holds the needl e tube 5, and a second nenber 65 in which

t he di schargetparpeb2pbérihessyfangecB itBetprbeimiitedd Fhesttestfnenber 64
differs fromthe first nenber 11 in the first enbodinent in that the
connecti on phecees24iof ttihe basedpant AbctSenptbptovibHedewathstbea
stabilization part 17. Qther configurations of the first nmenber 64 are the

sanme as thogsgoefehhenkirst neebeimdlynbe, thengedideserikptiong thereof are

omtted. At the tip (radially outernost part) of the
ligquid chamber 56 is discharged via the needle point 5A
of the needle tube 5, the air present in the space is
compressed by the pressure for discharging the medicine,
resulting in a buffering of pressure, whereby the
medicine would be caused tc stagnate in the space.
Accordingly, where formation of a space between the outer
peripheral surface of the proximal end 5B side of the
naedle tube 5 and the needle hub 6 is obviated, the
amount of the medicine injected can be stabilized.

In addition, according to the injection needle
assembly 2 and the medicine injection apparatus 1 in this
embodiment, the elastic member 7 is provided with the
abutting face side spaced part 47. Therefore, there is no
possibility that the end face 41lb of the elastic menber 7
pressed by the end face 52a of the discharge part 52
might be elastically deformed so as tc enter into the

discharge part 52. Accordingly, the elastic member 7 can
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fixation part 34 provided on the second nenber 65, the stabilization part
67 and the guide part 68 are provided continuously. The stabilization part
67 is formed in a cylindrical (tubular) shape which projects in the axial
direction of the second nenber 65 and which covers the periphery of an

adj ustnment part 16 to be penetrated by the needle tube 5; thus, the
stabilization part 67 is radially spaced fromthe needl e point 5A of the
needl e tube 5. A cap 8 (see FIG 1) is detachably fitted to the
stabilization part 67. An end face 67a of the stabilization part 67
is |ocated Of PR8VERHBYof TPRePpFERi el UBNH" 5B 6E L RieAegdPE £0Be 5 rel ati ve
to a needle protrusion surface 16a of the adjustnent part 16; however, the
end face 67a‘ARy"HBe FBabBdSHACt AéE ShfenpPdAe BYPEhe-needl e protrusion
surface 16a or on the side of the needle point 5A of the needle tube 5

rel ative toltfehpdedfeuptosrusiionisarfatectéan Bespdesvsihe inside di ameter
d of the stabilization part 67 and the distance T fromthe inner wall
surface of the stadbivi zatiomgparal 67ty thee perd phieral ietyet ofnt he needl e
protrusion surface 16a are set in the sane manner as in the first

enbodi nent abpzeatus 1 wilTheegdederpaet 68lobs.projecting radially outward
with reference to the second nenber 65, and has a contact surface 68a for
maki ng contact w tto gwkiturdhe contragth sty facen 68a: isedd fd ato sur fage
substantially parallel to the end face 67a of the stabilization part 67.
The di stancer (beeehpafiter cneberreditorasthguigde part hekgbt")n¥ fromthe
contact surface 68a of the guide part 68 to the end face 67a of the

stabi | i zati onapart -87iandphhe henggho%ﬁség&jn%tgrsksﬁer red 4 o8, 19y de
part length") X fromthe tip surface (radially outside surface) of the

gui de part 68 tpathenouheeqperipphgrabasuef age phoLhe stabi kization part 67
are set in the sane nanner as in the first enbodi nent. In the

i njection n S -and .t LCJ i nj io ! 1 thus
configured,ggﬁég?étﬁgn?tﬁi%ﬁéﬁ gﬁngﬁtgggbghggﬁédﬁgg%%’ﬁa%%gﬁ%?%% ?%n can be

reduced, mﬁ%$€%&¥pg§ﬂ%8§%gﬁﬁ&gchs§%ggg?%&2§géﬁggn%Qgﬁggsition of the needle

tube 5 rela 0 e hub’ . ron, e“pressure with which
pr edet er mi nBA GST GEC AR ThE0 QUM BebRhPt “BBoUBFORESaEE RArR. FOFMpPR L1 ng
recogni tion_of proper pressure relevant to_ the stabilization part 67.
AccprdingIy?e?ﬂﬁeugganagAugagthﬁlﬂﬁgFépﬁguFHFecPF%ﬁSaBBSrﬁPﬁsf6$emjthout
ANXT LY. 14, of the stabilization part 17 against the skin. In
this instance, the needle protrusion surface 16a makes
contact with the skin, whereby the skin can be deformed
to be flat, and the needle point bHA side of the needle
tube 5 can puncture the skin by the protrusion length 1.
Next, the end face 17a of the stabilization part 17
ls pressed against the skin until the contact surface 18a
of the guide part 18 comes into contact with the skin.
Here, the guide part height Y (see FIG. 3) is set to such

a value that the skin can be punctured while the needle

tube 5 and the stabilization part 17 are being pressed
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3. Third Enbodi nent [ Medicine injection apparatus] Now, a third
enbodi nent of the nedicine injection apparatus according to the present
invention will be described below, referring to FIGS. 7 and 8.

7 is a sectional

appar at us.

third enbodi nent of the nedicine injection apparatus. .
the nedicine injection apparatus 71 includes an injection
3 which is disconnectably connected to

FIGS. 7 and 8,
needl e assenbly 72, and a syrjn

FIG 8 is a sectional view showi ng, in an exploded form t

the injectibH %fdﬁeh%s%%mylt?fg.epme? M} 6t 7 OFC PeedE SRl Y 172 i s

configured simlarly to the injection needle assenblg %Eaccording to the
f 3

first embodtTEntuThe! i) det Hont et & bksenbl 90 72249

rRI¢FoRF t hiee

injection needle assenbly 2 only in an elastic nmenber 74. Therefore,
the el astic>ehbet Tt vii? |2 ber efesks ibbecd anll the

As a result, the user can recognize the proper
pressure relevant to the stabilization part 17, and can
locate the needle point 5A and the bevel (blade surface)
Sa of the needle tube 5 securely in the skin upper layer
region. With the guide part 18 thus serving as a mark for
permitting recogniticn of the proper pressure relevant to
the stabilization part 17, the user can use the medicine
injection apparatus 1 without anxiety,.

In addition, with the stabilization part 17
abutting on the skin, the posture of the medicine
injection apparatus 1 is stabilized, and the needle tube
5 can puncture the skin in a straight manner. Besides, it
is possible to prevent the needle tube 5 from being moved
after puncture, so that the medicine can be injected
stably. Meanwhile, in the case of a needle tube having an
extremely small protrusion length of, for example, about
0.5 mm, the needle point may fall to pierce a skin even
when brought into abutment against the skin. Where the
skin pressed by the stabilization part 17 is pressed down
perpendicularly, however, the skin on the inner side of

the stabilization part 17 is pulled, resulting in that a
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sanme parts as those in the injection needle assenbly 2 are denoted by the
sane synbols as used above, and descriptions thereof will be omtted.

The injection needle assenbly 72 in the medicine injection apparatus 71

i ncludes a holl ow needl e tube 5 having a needle hole, a needle hub 6 to
which the needle tube 5 is fixed, the elastic nenber 74 disposed inside

the needle hub 6, and a cap 8 (see FIG 1) which is detachably attached to
t he needl e hub 6. The elastic nenber 74 is disposed inside a second
menber 12 of the needle hub 6, and is interposed between a first nmenber 11
and the syrifye 4: Hﬁm@&ﬁ%&ﬁ$ct%EW%%rsﬁﬁqin %ﬁ&§§0§eboﬂ§“béyfuhl, a flange
part 42 provided at one end in the axial direction of the body part 41, and
a stopper RYUFEEET o U3 provi U atSETHee ot HEP Ehdl BFed He HOBYE pattofl.

The body part 41 is formed in a substantially cylindrical shape, and has
end faces 41 ditPdlDh SHITh ar écsrurdgenal: ttaet e caxisalordiafedtticon t her eof .

On the end face 41a of the body part 41 is abutted an end face 15b
stabilization part 17 can also produce an effect to

faciliitate puncture of the skin with the needle point 5A.

Affer the needle point 5A side of the needle tube 5
is made to puncture the skin, the plunger (ncot shown} is
pushed to move the gasket (not shown) toward the
discharge part 52 side. As a result, the medicine filling
the liquid chamber 56 of the syringe 3 is pushed out from
the discharge part 52, passes through the needle hole of
the needle tube 5, and is injected via the needle point
5A into the skin upper layver region. In this instance,
since no space is formed between the distal end ¢f the
discharge part 52 and the proximal end 5B of the needle
tube 5, the residual amount of the medicine upon
injection can be reduced.

2. Second Embodiment
IMedicine infjection apparatus]

Now, a second embodiment of the medicine inijection
apparatus according to the present invention will be
described below, referring to FIG. 6.

FIG., & is a secticnal view of the second embodiment

of the medicine injecticn apparatus.
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of a base part 15 of the first nmenber 11; on the end face 41b, the distal
end of a discharge part 52 of the syringe 3 is abutted. In other words, the
end face 41b constitutes an abutting face for abutnment on the distal end of
t he di scharge part 52. The body part 41 is provided with an
insertion hole 45 in and through which the proxi mal end 5B side of the
needl e tube 5 protruding froman end face 15b of a base part 15 is
inserted. The insertion hole 45 extends in the axial direction of the body
part 41, and is opened at end faces 4la and 41b. An inner surface of the
body part 41 is EONPOSEd df anCend f &€ SiSdE psced IS 46, an abutting
face side spaced part 47, and a close contact part 48. The abutting
face side sPacEF pat toU7 Sl yiovided M eh Bohaset el s des b le el enent part
75. The needl e-side valve elenent part 75 is forned as a tubul ar projected
part cover idif! ttheSwutege periiphdr yi fdideo meedt & tubeomefpedut ertiper i pher al
surface of the needl e-side valve elenent part 75 is formed in a tapered
shape such tHe@ct e diegbleradsergony | duoudihe dedrsdased ttowalld t he tip
thereof. When a liquid nmedicine flows in the abutting face side spaced part
47, the neeti®gide dvalve ebrehentrgpardimblas! pressede bynidet1oqui d nmedi ci ne
and deforned to nake cl ose contact with the needl e tube 5, whereby pressure
resi st ance rperd or nencenican bez@nhanced. to the first embodiment. The

injection needle assembly 62 differs from the injection

needle assembly 2 in that a second member 65 of a needle

hub 63 is provided with a stabilization part 67 and a

guide part 68. For this reason, here, the stabilization

part 67 and the guide part 68 will be described, and the

same parts as those in the injection needle assembly 2

are denoted by the same reference symbols as used above,

and description of the same parts will be omitted.

The needle hub 63 includes a first member 64 which

holds the needle tube 5, and a second member 65 in which

the discharge part 52 of the syringe 3 is to be fitted.

The first member 64 differs from the first member 11 in

the first embodiment in that the connection piece 24 of

the base part 15 is not provided with the stabilization

part 17. Other configurations of the first member 64 are

the same as those of the first member 11 and, hence,

descriptions therecof are omitted.

At the tip (radlally outermost part} of the
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The flange part 42 is formed in a ring-like shape projecting radially
outward froman outer peripheral surface of the body part 41. The outside
di aneter of the flange part 42 is approximately equal to the outside

di aneter of the base part 15 of the first menber 11. A flat surface 42a on
one side of the flange part 42 is a flat surface which is the sane as the
end face 4la of-the body part 41. The flat surface 42a is provided with a
ri ng- shaped projection 44. The ring-shaped projection 44 is abutted on the
end face 15p, of fhe base gart 15 of the first nmenber 11, to_be thereby
col | apsed. A ¥3atC8urface’ 42pr OR¥Fe OF here sFHeodf THBPFT afrge phAPt 42 abuts
on an engagi ng surface 37a of an engagenent part 37 provided as part of a
second menb&rADlliThel @ Akt fEnbed 7S euihtle aehed 5% {He heedieécAub 6 by
having its flange part 42 clanped between the engagenent part 37 of the
second nmenbeenUDERES { he Ddse gfaitl lizadfiahe#®ity U7 menferrmeld in a The
st opper projection 43, like the flange part 42, is formed in a ring-1like
shape proj eet | ecy bek Bl [ yubwt sar dsfapen vhecluper i pet s pherahesarfate of the
body part 41. The stopper projection 43 is engaged with the engagi ng
surface 37bddfethecengagenentepant BFmofrt fe sedomdicenberei?. tibe fl ange
part 42 and the stopper projection 43 of the elastic nenber 74 are engaged
with the engagesenty paftal7ao0futhessecoad: nedbes 12, paher ebyetiheyel astic
menber 74 is |ocked, or inhibited fromnoving in the axial direction. This
can preventtiidendégué dowpdi £} nenhs pmpenetsiat 1 Ngabetmesart heselkasti c menber
74 and the second nenber 12 to leak to the first nenber 11 side; thus,

pressure resigiance PELEQENBASE €O Hecgnbapsed: san of thEXagpkes of the
material for the elastic nenber 74 include elastic materials such as

various rubbese Bt efials SUGh AS At Ural; 5 ubhero, Sidy cona daibher,,d soprene
rubber, etc., various thernoplastic el astoners based ‘'on pol yur et hane,
styrene or the |ike,-and ﬁg§{ug¢§ t her eof .

An end face 6&7a of tThe stabilization part 67 is
located on the side of the proximal end 5B of the needle
tube 5 relative to a needle protrusion surface 16a of the
adjustment part 16; however, the end face 67a may be
located on the same plane as the needle protrusion
surface 1léa or on the side of the needle point 5A of the
needle tube 5 relative to the needle protrusion surface
l6a. Besides, fthe inside diameter d of the stabilization
vrart 67 and the distance T from the inner wall surface of
the stabilization part 67 to the peripheral edge of the
neodle protrusion surface 16a are set in the same manner
as in the first embodiment above.

The guide part 68 is projecting radially outward

with reference to the second member 65, and has a contact
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In the injection needle assenbly 72 and the nedicine injection apparatus 71
t hus configured, also, the residual anmount of the nedicine upon injection
can be reduced wi thout need for precise adjustnment of the position of the
needl e tube 5 relative to the needle hub 6. In addition, the pressure with
which the skin is pressed by the stabilization part 17 can be controlled to
a predeterm ned value, and the guide part 18 serves as a mark for
permtting recognition of a proper pressure relevant to the stabilization
part 17. Accor igglggathe user can use the nedicine injection apparatus 61

wi t hout anx? @t~ LORURRRERY GelbRaf ngltle @ hekinj ectiordivettte
assenbly 72 and the nedicinejection apparatus 71, it is ensured that even
in the caseSWhe?etthe? nedli €i hb2 i Sehbr gedstrokit hba 8 schafgblpartos52 of the
syringe 3 has |eaked to the abutting face side spaced part 47, the |eaked
medi ci ne pre3sednd heaprell @-of dehwasvabel erehiopaper7567so Thiat the
needl e-si de valve el enment part 75 is pressed against the outer peripheral
surface of dhetaeed eheubensdlt®y rehésrepressus e’ gesistpnce peifbtfrance at
a position between the needle tube 5 and the elastic nmenber 74 can be
enhanced. A% &Groresuhe , coheamedser fiece s6Bassf| tlabl gutdel pakct 68t he si de of
the first nenber 11 of the needle hub 6, and the anount of the nedicine
i nj ected intloe tded skioe upperot ayies seghbohi canibe siabi 67 zedd dheFourth
Enbodi ment

length (hereinafter referred to as “guide part length”) X

from the tip surface (radially outside surface) of the

guide part 68 to the outer peripheral surface of the

stabilization part 67 are set in the same manner as in

the first embodiment.

In the injection needle assembly 62 and the

medicine injection apparatus 61 thus configured, also,

the residual amcunt of the medicine upon injection can be

reduced, without needing a precise adjustment of the

position of the needle tube 5 relative to the nesdle hub

63. In addition, the pressure with which the skin is

pressed by the stabilization part 67 can be controlled to

a predeltermined value, and the guide part 68 serves as a

mark for permitting recognition of a proper pressure

relevant to the stabilization part 67. Accordingly, the

user can use the medicine injection apparatus 61 without

anxiety.

3. Third Embodiment



[ njection needl e assenbl y] Now, a fourth enbodi nent of the

i njection needle assenbly and the nedicine injection apparatus according to
the present invention will be described below, referring to FIG 9.

FIG 9 is a sectional view of an elastic nenber in the fourth enbodi nent of
the injection needle assenbly and the medicine injection apparatus.

The injection needle assenbly and the nedicine injection apparatus in the
fourth enbodi ment are configured simlarly to the injection needle assenbly
72 and the pedicinpe in ection apparatus 71 in the third enbodi nent. The

i nj ection nEE%@éLh%%eh%ﬁ?C%hﬂntggpﬁﬁﬂ?EFhe injection apparatus in this
enbodi ment differ fromthe injection needle assenbly 72 and the nedicine

i nj ection appar at U&v71 it Sy EHa@hc et "0 THE ef bl Het e, the
el astic nenber 81 will be descri bed. As shown in FIG 9, the

el astic nmenbePaBALRfchbdesdangetondhperbercsl denvaniveoel ekbht bpart 83, in
addition to a needl e-side valve elenent body 75 of the elastic nenber 74
accordi ng técthellbdd ride bpodiabarri@yher E6BFiI girandohs than the second
menber side valve elenent part 83 are the sane as in the elastic nmenber 74.
Therefore, the sarfd@art sisas: tdwsel ofal hei et ast itCharentbierd Enlars& danot ed by
the sane reference synbols as used above, and descriptions of the sane
configuratiohsti lhedecomettedection appdhetsecondidrentbers si de val ve

el ement part 83 is provided at a flat surface 42 on the other side of a

fl ange partsd2:idhe: secondsnenbes, sideavabypletieaentrpar th83thsrproj ecting
froman outer edge portion of the flat surface 42a, and is forned

conti nuousl ymidb@Nngehihec£i £ eeinteg enthal 1 fiegetbenapMhentasl i qui d medici ne
di scharged fromthe discharge part 52 of the syringe 3
As shown in FIGS. 7 and 8, the medicine inijection
apparatus 71 includes an injection needle assembly 72,
and a syringe 3 which is disconnectably connected to the
injection needle assembly 72. The injection needle
assembly 72 1is configured similarly to the injection
needle assembly 2 according to the first embodiment. The
injecticn needle assembly 72 differs from the injection
needle assembly 2 only in an elastic member 74. Therefore,
here, the elastic member 74 will be described, and the
same parts as those in the injection needle assembly 2
are denoted by the same symbols as used above, and
descriptions thereof will be omitted.
The injection needle assembly 72 in the medicine
injection apparatus 71 includes a hollow needle tube 5

having a needle hole, a needle hub 6 to which the needle

tube 5 is fixed, the elastic member 74 disposed inside
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has penetrated between the elastic nenber 81 and the inner surface of the
second nenber 12, the second nenber side valve elenent part 83 is pressed
by the nedical liquid and put into liquid-tight close contact with the

i nner surface of the second nenber 12. By this, the pressure resistance
performance at a position between the elastic nmenber 81 and the inner
surface of the second nenber 12 can be enhanced. Incidentally, the
material of the elastic nmenber 81 the sane as that of the elastic nenber 74
in the first enbodi t. According to the fourth enbodi nent of the
i nj ection n%%%l%@%%ggg%T9 %nda?%ead%ﬂ?cén S¢%hjecti ohl apphratbE, the Iiquid
medi ci ne having | eaked to the abutting face side spaced part 47 presses the

|
needl e- si def¥af Verlel endnta pard 75, Chiber @By ¢ Wevihekdl e- si de val ve el enent

part 75 is pressed against the outer peripheral surface of the needle tube
5 and deformed so Td$ td afdke gl8FEE ot ddt WP asie ifgedie a REBd As a
result, the pressure resistance performance at a position between the

needl e t ubenSrkad thectl Bkt iveodhbelru816 camndel enhaheedos¢d addveson, the

| i quid nedicine having | eaked into the gap between the body part 41 and the
second nenberfilsipressesrthe sedonde nenbergsi de Vidlev e led serentmepardr 83

agai nst the inner surface of the second nenber 12. Consequently, the second
menber si de’&alvelelementbpay tpdB8ti 4] ded of hedssopastt 62 nakevtiedeacont act
with the inner surface of the second nenber 12, whereby the pressure

resi stance qpesfordanceclad axposidioacbetneen the isegondanenber d2dand the
el astic nenber 81 can be enhanced. As a result, the |iquid nedicine becones

less |iabl estoppeakstejébeishdesof réfeaddir st reabsrndt ehiqtbe ngedl e hub 6,
and the amount of the medicine injected into the skin upper |ayer region

can be stabiddzeshrt 41,

The body part 41 is formed in a substantially
cylindrical shape, and has end faces 4la and 41lb which
are orthogonal to the axial direction thereof. On the end
face 4la of the body part 41 is abutted an end face 15b
of a base part 15 ¢f the first member 11; on the end face
41k, the distal end of a discharge part 52 of the syringe
3 is abutted. In other words, the end face 41lb
constitutes an abutting face for abuiment on the distal
end of the discharge part 52.

The body part 41 is provided with an insertion hole
15 in and through which the proximal end 5B side cf the
neecdle tube 5 protruding from an end face 15b of a base
part 15 is inserted. The insertion hole 45 extends in the
axial direction of the body part 41, and is opened at end

faces 4la and 41b. An inner surface of the body part 41
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In the fourth enbodi nent described above, the flange part 42 of the elastic
menber 81 has been provided with the second nenber side valve el enent part
83. However, valve elenment to be pressed against the inner surface of the
second nmenber 12 in the present invention nmay be so formed as to project
fromthe outer peripheral surface of the body part 41 of the elastic nenber
81. 5. Experinental Exanple of Pressure Resistance Performance Now,
an experinmental exanple carried out to verify the pressure resistance
per formance, provi ded by the el astic nenber in the injec%lon_needle assenbl y
and the medtei FEFNFEELT ontApPAT at #SC atcof dFRCT0 thet ptBseMt i nvention
wi || be described below The experinment was conducted for the
el astic nenbeit7ing seRCH| & 98) SRECHF dPHGE t B/ t hANE h r &l efboePeRtt t he
el astic nmenber 81 (see FIG 9) according to the fourth enbodi nent, and the
el astic menbe¥t 74§ see FIG 4) according to the first and second
enbodi nent s. In the experinent, a 33 gauge strai ght needl e was used
as the needl e tubé&'rs aEmd iy feed & itdthesBmagak Haed t o 2 e Fiidad nenber
11 of the needle huh 6 by use

with a needle-side valve element part 75, The needle-side

valve element part 75 is formed as a tubular projected
part covering the outer periphery of the needle tube 5.
An outer peripheral surface of the needle-side valve
element part 75 is formed in a tapered shape such that
the diameter is continucusly decreased toward the tip
therecof. When a liquid medicine flows in the abutting
face side spaced part 47, the needle-side valve element
part 75 is pressed by the liguid medicine and deformed to
make close contact with the needle tube 5, whereby
pressure resistance performance can be enhanced.

The flange part 42 is formed in a ring-like shape
projecting radially outward from an cuter peripheral
surface of the body part 41. The outside diameter of the
flange part 42 is approximately equal to the outside
diameter of the base part 15 of the first member 11. A
flat surface 4Z2a on one side of the flange part 42 is a
flat surface which 1s the same as the end face 4la of the
body part 41. The flat surface 42a is provided with a

ring-shaped projection 44. The ring-shaped projection 44
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of a photo-curing adhesive. Besides, in the condition where the elastic
menber was i nterposed between the first nenber 11 and the second nenber 12
and where the needle tube 5 was penetrating an elastic nmenber, the first
menber 11 and the second nenber 12 were joined to each other by ultrasonic
fusing; in this manner, injection needl e assenblies were assenbl ed
individually on the basis of the kind of the elastic nenber. Subsequently,
syringes 3 were nounted respectively to the injection needle assenblies, to

assenbl e nedi cine injection apparatuses individually on the basis of the
ki nd of thel%l%§T¥E@#eﬂ%the ehd LacRextd thelf oof 8 chahbet ° 58 of e he
syringe 3 was filled with a l[iquid, and the distal end of the needle tube 5
was seal ed bf¥st SipEltieht | yEOpYe usReBELA SPht fRStest ithd ddparatiace
(autograph), the plunger was pushed at a rate of 50 mm min and rupture
(breakdown)19? @achhelaskee meAberl waise déteryedraThed 2 upbure ©breakdown) of
each el astic nenber was detected froma strength-stroke curve obtained by
the static ¢e%29hod appafates;’andithe dreakengnstpangt B7 opreatfied! astic
menber was neasured fromthe detection results. Next, the pressure exerted
on each el astit menbesc¢prneéssemeeres? st dfice Pplerforaramoe)e mas! ciad cul at ed
fromthe breaking strength and the sectional area in a plane orthogonal to
t he axial dirtecthon of the désdbhargebparbySRavoinghetsyfiagge3part 42

I nci dental |y, taking assenbly errors and di nensional errors of the nedicine

i njecti on appanpédishé niGc@CCRENEngihenexpepk AENE7WAS CRErE@dopyt ten tines
for each kind of elastic nenmber. Then, the m ni mum val ue, the maxi num val ue

and the neafemsdtel Df atderps essuk epgxert edopnchher el ast henprpber were
cal cul ated. The experinental results are shown in Table 1 below [Table 1]
The stopper projection 43, like the flange part 42,
is formed in a ring-like shape projecting radially
outward from the outer peripheral surface of the body
part 41. The stopper projection 43 is engaged with the
engaging surface 37k of the engagement part 37 of the
second member 12. The flange part 42 and the stopper
projection 43 of the elastic member 74 are engaged with
the engagement part 37 of the second member 12, whereby
the elastic member 74 is locked, or inhibited from moving
in the axial direction. This can prevent the liquid
medicine from penetrating between the elastic member 74
and the second member 12 to leak to the first member 11
side; thus, pressure resistance performance can be
enhanced.
LExamples of the material for the elastic member 74

include elastic materials such as various rubber
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Experimental results of pressure resistance performance M n. (MPa)
Max. (MPa) Mean(MPa) El astic nenber 74 3.0

materials such as natural rubber, silicone rubber,
isoprene rubber, etc., various thermoplastic elastomers
based on polyurethane, styrene or the like, and mixtures
thereof.

In the injecticn needle assembly 72 and the
medicine injection apparatus 71 thus configured, also,
the residual amount of the medicine upon injection can be
reduced without need for precise adjustment of the
position of the nesdle tube 5 relative to the needie hub
©. In addition, the pressure with which the skin is
pressed by the stabilizaticn part 17 can be controlled to
a predetermined value, and the guide part 18 serves as a
mark for permitting recognition of a proper pressure
relevant to the stabilization part 17. Accordingly, the
user can use the medicine injection apparatus 61 without
anxiety.

Further, according to the injection needle assembly
72 and the medicine injection apparatus 71, it is ensured
that even in the case where the medicine discharged from
the discharge part 52 of the syringe 3 has leaked to the
abutting face side spaced part 47, the leaked medicine
presses the needle-side valve element part 75, so that
the needle-side valve element part 75 is pressed against

the ocuter peripheral surface of the needle tube 5. By
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5.0 3.5. Elastic nenber 81 3.5 0.7 5.0 3.7

this, pressure resistance performance at a position
between Lthe needle tube 5 and the elastic member 74 can
be enhanced. As a result, the medicine is less liable to
leak to the side of the first member 11 of the needle hub
6, and the amount of the medicine injected intc the skin
upper layer region can be stabilized.

4. TFourth Embodiment

[Injection needle assembly)

Now, a fourth embediment of the injection needle
assembly and the medicine injection apparatus according
to the present invention will be described below,
referring to FIG, 9.

FIG. 9 is a sectional view of an elastic member in
the fourth embodiment cf the injection needle assembly
and the medicine injection apparatus.

The injection needle assembly and the medicine
injection apparatus in the fourth embodiment are
configured similarly to the injection needle assembly 72
and the medicine injection apparatus 71 in the third
embodiment. The injection needle assembly and the
medicine injection apparatus in this embodiment differ
from the injection needle assembly 72 and the medicine
injection apparatus 71 only in an elastic member 871,

Therefore, here, the elastic member 81 will be described.
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El astic menber 7 1.0 0.9 As shown in Table 1, when the elastic
menber 74 provided with the needl e-side val ve el enent part 75 was used, a
pressure resi stance performance of about 3.0 to 5.0 MPa was obtai ned. Wen
the elastic nmenber 81 provided with both the needl e-side val ve el enent part
75 and the second nenber side valve elenent part 83 was used, a pressure
resi stance performance of about 3.5 to 5.0 MPa was obtained. On the other
hand, when the elastic nenber 7 not provided with any of the valve el enent

arts 63, 83 was used, a pressure resistance rformance of about 0.7
P gs shownpin FIG. 9, the e ase?c membper 8? inc%udes

a second member side valve element part 83, in addition
to a needle~side valve element body 7% of the elastic
member 74 according to the third embodiment. Other
configurations than the second member side valve element
part 83 are the same as in the elastic member 74.
Therefere, the same parts as those of the elastic member
74 are denoted by the same reference symbels as used
above, and descriptions of the same configurations will
be omitted,

The second member side valve element part 83 is
provided at a flat surface 42 on the other side of a
flange part 42, The second member side valve element part
83 1s projecting from an outer edge portion of the flat
surface 4Za, and is formed continuously along the
circumferential direction. When a liquid medicine
discharged from the discharge part 52 of the syringe 3
has penetrated between the elastic member 81 and the
inner surface of the second member 12, the second member
side valve element part 83 is pressed by the medical
Liguid and put into liguid-tight close contact with the
inner surface of the second member 12. By this, the
pressure resistance performance at a position between the

elastic member €1 and the inner surface of the second
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to 1.0 MPa was obtained. Thus, it was confirnmed that the elastic nenber 74
provided with the needl e-side valve elenent part 75 and the el astic nenber
81 provided with both the needl e-side valve el enent part 75 and the second
menber side valve elenent part 83 are higher in pressure resistance
(pressure resistance performance was enhanced), as conpared with the

el astic nenber 7 not provided with a valve el enent. I n addition,

t hough not shown in Table 1, it was confirmed that the el astic nenber 74
provided with the needl e-side valve elenent part 75 is higher .in pressure
resi st ance "W Tanl %l E8t i€ MEHEEIC S5t ovit8Ed SERILY it h HRe"SéESRA ‘nEiber si de
val ve elenent part 83. Fromthis, it was found that pressure resistance
per f or mancé 1% @ifdnicedraigier vhert e val®e & difgtit 1o B pgrlesdelf agai nst t he
outer peripheral surface of the needle tube 5 is provided than when a val ve
el enent t o salpressed ragdianstl tdie amretingnrtface of the second nember 12 is
provi ded. Enbodi nents of the nedicine injection apparatus and the

i njection needl e &ssenblipgateotdiend ot thhenpoddart:ti pienticon nhavd ibeen
descri bed above, together with operations thereof. However, the injection
needl e assemyqi candk ddw Inedired nehd mjeatitd iore apparatiust aggording t ocitche
invention are not limted to the above-described enbodinents, and various
nodi fi cati ansyuaire npasisible wistiaut] depat tiur e:fa amdthe rse dpec©fs tde
invention as described in the clains. In the first to fourth
enbodi ment ssydeses idhed:. abougse 448 ek frate; 528 fe thel Wi sehange: paitc 52 of

the syringe 3 is perpendicularly brought into abutment on the end face 41b
of the el astgc yrhayy t{dhedlle-side valve element part 75 is

pressed against the outer peripheral surface of the
needle tube 5 and deformed so as to make close contact
with the needle tube 5. As a result, the pressure
resistance performance at a position between the needle
tube 5 and the elastic member 81 can be enhanced. In
addition, the liguid medicine having leaked into the gap
between the body part 41 and the second member 12 presses
the second member side valve element part 83 against the
inner surface of the second member 12. Conseqguently, the
second member side valve element part 83 is deformed sco
as to make close contact with the inner surface of the
second member 12, whereby the pressure resistance
performance at a position between the second member 12
and the elagtic member 81 can be enhanced. As a result,
the liquid medicine becomes less liable to leak to the

side of the first member 11 of the needle hub ¢, and the
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However, comuni cation between the |iquid chanber 56 of the syringe 3 and
the needl e tube 5 can be secured, even if the end face 52a of the discharge
part 52 does not abut on the end face 41b of the elastic nmenber 7 (74, 81).
Therefore, the end face of the discharge part in the present invention nmay
not necessarily make abutnent on the end face of the elastic nenber. For

i nstance, the end face 52a of the discharge part 52 nmay not abut on the end
face 41b of the elastic nenber 7, in the case where scattering (dispersion)
as to the dinensions of the syringe 3, the second nenber 12 or the elastic
menber 7 or '§HLY &t ﬁ&% d‘i%jpié%:iﬂ@o PIEE T OHE St cﬁqg’f“ AEEDIiNGE by the
user i s generated. The present invention allows for such scattering
(di spersi oM fidatds F47@ NWeeifdor precise positioning, and produces a

high effect. Incidentally, in order to reduce the dead vol une,
I'm the Tourth embodiment described above, the

flange part 42 of the elastic member 81 has been provided
with the second member side valve element part 83,
However, valve element to be pressed against the inner
surface of the second member 12 in the present invention
may be so formed as to project from the cuter peripheral
surface of the body part 41 of the elastic member 81.
5. Experimental Example of Pressure Resistance
Performance

Now, an experimental example carried out to verify
the pressure resistance performance provided by the
elastic member in the injection needle assembly and the
medicine injection apparatus according to the present
invention will be described below.

The experiment was conducted for the elastic member
74 (see FIG. 8) according to the third embodiment, the
clastic member 81 (see FIG. %) according to the fourth
embodiment, and the elastic member 7 (see FIG. 4)
according to the first and second embodiments.

In the experiment, a 33 gauge straight needle was
used as the needle tube 5, and the needle tube 5 was

fixed to the first member 11 of the needle hub 6 by use
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it is preferable to shorten or elimnate the distance between the end face
52a and the end face 41b. In the first to fourth enbodi nents
descri bed above, the proximal end 5B of the needle tube 5 is inserted in
the di scharge part 52 of the syringe 3. However, in the nedicine injection
apparatus according to the present invention, the proximl end 5B of the
needl e tube 5 may not necessarily be inserted in the discharge part 52 of
the syringe 3. For exanple, the proxinml end 5B of the needle tube 5 may be
| ocat ed subs antialhy on the sane plane as the end face 52a of the

di schar ge part? gpieto-curing, f?ﬁﬂY?rs@Qﬁiﬁ%%rﬁﬁléﬁﬁb$QW%W§4§bova t he
di scharge part 52 of the syringe 3 is brought into screw engagenent with
the fitting'par® 3 ot -3 el hdedlee hutt® (B3 PIRRRVeF LN t e nebif &4 ne

i njection apparatus according to the present invention, the discharge part
52 may be JuHMeRE edl tdnd Hehq | 3¢9y pretod? by 4nd tyvhrral Uie. needihat case,
like in the first to fourth enbodinents, it is recomendable that the

di schar ge patite 52 vas fropmedrd i g tapes etb shapeewueh, tha fhesti ameter is
continuously decreased along the distal direction. This ensures that even
when t he direnstions! ofnd hehdi sehargengrarer 522 andr¢ heofiied i ing pact 32 are
scattered on a manufacture basis, the end face 52a of the discharge part 52
and t he endiflace by lbl ofa 4dvel @l st iy menberh 7s (Wandd) capedbeiput into
l'iquid-tight close contact with each other. In the first to fourth

enbodi ment snahove, adhanineest evditd Hs{E3) 1S PEOV degh W § hot henst abi |7 zat i on
part 17 (67) and the guide part 18 (68). However, in the nmedicine injection

appar at us afgk they i njiect ik oy neediie: asseabl ¥ meeos di NG e dfepnesent
i nvention, the syringe may be provided with the stabilization part and the
guide part.syringes 3 were mounted respectively to the injection
needle assemblies, to assemble medicine indection
apparatuses individually on the basis of the kind of the
elastic member.

Next, the liquid chamber 56 of the syringe 3 was
filled with a liguid, and the distal end of the needle
tube 5 was sealed off., Subseguently, by use of a static
testing apparatus (autograph), the plunger was pushed at
a rate cof 50 mm/min and rupture (breakdown} of each
elastic member was detected. The rupture (breakdown) of
cach elastic member was detected from a strength-stroke
curve obtained by the static testing apparatus, and the
breaking strength of each elastic member was measured
from the detection results. Next, the pressure exerted on
each elastic member (pressure resistance performance) was

calculated from the breaking strength and the sectional



VWHAT IS CLAI MED | S: 1. An injection needl e assenbly conprising: a
needl e tube having a needle point to be made to puncture a skin; a
needl e hub including a first nenber which holds the needle tube, and a
second nmenber in which a discharge part of a syringe is to be fitted; and
an el astic nenber disposed inside the second nenber to nmake |iquid-tight
cl ose contact with an inner surface of the second nenber, the elastic
menber having an insertion hole in which the needle tube is inserted.
2. The injection, needle asse nbly according to clajm 1, mhereln the elastic
nmember has %ﬁe%bh?t?n% FaCe® '%%O%%btkoo | ﬂ¥é§%ldéﬁﬂcbfo?hﬁ dFHs&har ge
part of the_syringe The injection needle assenbly according to
claim2, whereFmrite Rakt?? %%n%%? hasiBa%e abutti ng face side spaced part
whi ch forms an openlng of the insertion hole at the abutting face and which
i s spaced from an lgWtielergerlilphertai kg faeerd! 't 1R ffeed|ad ube. 4.
The injection needle assenbly according to claim2, wherein the elastic
menber has @hrendl¢azk whiehsi st dikposedione hén'$¢@l*ei©lpp@gﬁ>@éat@st he
abutting face and an end face side spaced part which forns an openi ng of
inte account, the experiment was carried ocut ten times

for each kind of elastic member. Then, the minimum value,
the maximum value and the mean value of the pressure
exerted on the elastic member were calculated. The
experimental results are shown in Table 1 below.

[Table 1]

Experimental results of pressure resistance performance

Min. (MPa) Max, (MPa}) Mean (MPa)

Elastic member 74 3.0
Flastic member 81 3.5
Elastic membher 7 0.7

oo
oloio

3.5
3.7
0.9

As shown in Table 1, when the elastic member 74
provided with the needle-side valve element part 75 was
used, a pressure resistance performance of about 3.0 to

.0 MPa was obtained. When the elastic member 81 provided
with both the needle-side valve element part 75 and the
second member side valve element part 83 was used, a
pressure resistance performance of about 3.% to 5.0 MPa
was obltained. On the other hand, when the elastic member
7 not provided with any of the valve element parts 63, 83

was used, a pressure resistance performance of about 0.7
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the insertion hole at the end face and which is spaced fromthe outer

peri pheral surface of the needle tube. 5. The injection needle
assenbly according to claim1, wherein the elastic nenber has a flange part
which is clanped between the first nenber and the second menber.

6. The injection needle assenbly according to claim1, wherein the elastic
menber is provided with a needle side valve el enent part which is pressed
agai nst the outer peripheral surface of the needle tube under a pressure
exerted thereon by a |liquid nedicine discharged fromthe discharge part of

the syringet® 1-0"MFa was pRtaiedti divufeedite s &y ecordily %6 cl ai m
6, wherein the elastic menber is provided with a second nenber side valve
el ement par®lahith Terpesbed ayal (et whth nhles zepdbeesbictheleéecond nenber
under a pressure exerted thereon by the |iquid nedicine discharged fromthe
di schar ge pakeneit therisyrd nged the elastgc mMimbéen) @btpoav heedl eiblssenbl y
according to claim1, wherein the first nenber holds the needle
t ube so thatotothhendscdiecthedmeed] estabanprotpade T ommd heh¢i sstom@nber
and

member side valve element part 83 are higher in pressure

resistance (pressure resistance performance was enhanced),

as compared with the elastic member 7 not provided with a

valve element.

In addition, though not shown in Table 1, it was
confirmed that the elastic member 74 provided with the
needle-side valve element part 75 1s higher in pressure
resistance than an elastic member provided only with the
second member side valve element part 83, From this, it
was found that pressure resistance performance 1s
enhanced more when a valve element to be pressed against
the outer peripheral surface of the needle tube 5 is

provided than when a valve element to be pressed against

the inner surface of the second member 12 is provided.

the injection needle assembly according te the present
invention have been described above, together with
operations thereof. However, the injection needle
asgsembly and the medicine injection apparatus according

to the inventlion are not limited to the above~described
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the second nenber is connected to the first nmenber holding the needl e tube
and surrounds a proximal portion, opposite to a distal portion, of the
needl e tube protruding fromthe first nmenber. 9. The injection
needl e assenbly according to claim8, wherein the I ength of the needl e tube
proxi mal portion protruding fromthe first nenber is smaller than the

| ength of the needle tube distal portion protruding fromthe first nenber.
10. The injection needl e assenbly according to claim1l, wherein the second
nmenber is forngg.mjth a screw groove f$rLscrgMIenga enent m&ih t he syringe.
11. The i nj ST oM " Hekd e/ sbibt YHAckDT df hg? t tOLF af it 1°°WhePefn the second
menber is provided with a recognition part for permtting a user to

recogni ze tW%ﬁh?W¥t$$€FE3u¥%ef§?$i%@% FSORONpl etleg. invention agy  The

i njection needl e, assenbly according to claim11, conprising an adjustnent
part includiiCaiheddie ProtFlai®h surface which is provided in the

peri phery of a distal portion of the needl e tube and which abuts on the

skin when t he needle thsi dtiGft thife ffardile anitsel iine fegdelass Pt weowe i vi ng
body.
the end face 52a of the discharge part 52 of the syringe

3 1s perpendicularly brought into abutment on the end
face 41b of the elastic member 7 (74, 81}.

However, communication between the ligquid chamber
56 of the syringe 3 and the needle tube 5 can be secured,
even 1f the end face 5Za of the discharge part 52 does
not abut con the end face 41b of the elastic member 7 (74,
81y. Therefore, the end face of the discharge part in the
present invention may not necessarily make abutment on
the end face of the elastic member. For instance, the end
face 5Z2a of the discharge part 52 may not abut on the end
face 41b of the elastic member 7, in the case where
scattering {dispersion) as to the dimensions of the
syringe 3, the second member 12 or the elastic member 7
or scattering {dispersion) as to the method of assembling
by the user is generated.

The present invention allows for such scattering
(dispersion}, eliminates the need for precise positioning,
and produces a high effect.

Incidentally, in ocorder to reduce the dead volume,
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13. The injection needl e assenbly according to claim 12, wherein the
adj ustnent part is formed integrally with the first nenber. 14.
The injection needle assenbly according to claim 12, wherein the needl e hub
is formed with a stabilization part which is disposed to be radially spaced
fromthe needle point of the needl e tube and which nmakes contact wth the
skin when the needle point of the needle tube is nade to puncture the
living body. 15. The injection needle assenbly according to claim
14, wherein the stabjlization part is forned, iptegrall ith the first
momber .U 5 HESTTHE | i BeUT O Hebdl e GGSBLT b° acterdt NPEEScl ai m 1,
wherein the needle tube is 26 to 33 gage. 17. A nedicjine injection
appar at us CoRprET ng?e 839 rihge %%%i%@gaL@¢s%W%r@%c%a?%?'
In the first to fourth embodiments described above,

the preximal end 5B of the needle tube 5 1s inserted in

the discharge part 52 of the syringe 3. However, in the

medicine injection apparatus according to the present

invention, the proximal end 5B of the needle tube 5 may

not necessarily be inserted in the discharge part 52 of

the syringe 3. For example, the proximal end 5B of the

neadle tube 5 may be located substantially on the same

plane as the end face 52a of the discharge part 52,

In the first to fourth embodiments above, the

discharge part 52 of the syringe 32 is brought into screw

engagement with the fitting part 32 of the needle hub 6

(63}. However, in the medicine injection apparatus

according to the present invention, the discharge part 52

may be connected to the fitting part 32 by fitting alone.

I'n that case, like in the first to fourth embodiments, it

is recommendable thalt the discharge part 52 is formed in

a tapered shape such that the diamefter is continucusly

decreased along the distal direction. This ensures that

even when the dimensions of the discharge part 52 and the

fitting part 32 are scattered on a manufacture basis, the

end face 52a of the discharge parit 52 and the end face
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a needl e tube having a needle point nade to puncture a skin; a
needl e hub having a first nmenber which holds the needle tube and a second
menber in which the discharge part of the syringe is fitted; and an
el astic nenber disposed inside the second nmenber to make liquid-tight close
contact with an inner surface of the second nmenber, the elastic nenber
havi ng an insertion hole in which the needle tube is inserted.

41b of the elastic member 7 (74, 81) can be put into
liguid-tight ¢lose contact with each cther.

In the first te fourth embodiments above, Lhe
needle hub 6 (63) is provided with the stabilization part
17 (67) and the guide part 18 (68). However, in the
medicine injection apparatus and the injection needle
assembly according to the present invention, the syringe
may be provided with the stabilization part and the guide

part.
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WHAT 15 CLAIMED IS:

1. An injection needle assembly comprising:

a needle tube having a needle point to be made to
puncture a skin;

a needle hub including a first member which holds
the needle tube, and a second member in which a discharge
part of a syringe is to be fitted; and

an elastic member disposed inside the second member
to make liquid-tight close contact with an inner surface
of the second member, the elastic member having an
insertion hole in which the needle tube is inserted.

Z. The injection needle assembly according to
claim 1, wherein the elastic member has an abutting face
which abuts on a distal end of the discharge part of the
syringe,

3. The injection needle assembly according to
claim 2, wherein the elastic member has an abutting face
side spaced part which forms an opening of the insertion
hole at the abutting face and which is spaced from an
outer peripheral surface of the needle tube.

4. The injection needle assembly according to
claim 2, wherein the elastic member has an end face which
is disposed on the side opposite to the abutting face and

an end face side spaced part which forms an opening of
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the insertion hole at the end face and which is spaced
from the outer peripheral surface of the needle tube.

5. The injection needle assembly according to
claim 1, wherein the elastic member has a flange part
which is clamped between the first member and the second
member.

6. The injection needle assembly according to
claim 1, wherein the elastic member 1s provided with a
needle side valve element part which is pressed against
the cuter peripheral surface of the needle tube under a
pressure exerted therecon by a ligquid medicine discharged
from the discharge part of the syringe.

7. The indecticon needle assembly according to
claim €, wherein the elastic member is provided with a
second member side valve element part which is pressed
against an inner surface of the second member under a
pressure exerted thereon by the ligquid medicine
discharged from the discharge part of the syringe.

8. The injecticn needle assembly according to
claim 1,

wherein the first member holds the needle tubs so
that both ends ¢f the needle tube protrude from the first
member, and

the second member is connected toe the first member
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holding the needle tube and surrounds a proximal portion,
opposite to a distal portion, of the needle tube
protruding from the first member.

9. The inijection needle assembly according to
claim 8, wherein the length of the needle tube proximal
portion pretruding from the first member is smaller than
the length of the needle tube distal portion protruding
from the first member.

10. The injection needle assembly according to
claim 1, wherein the second member is formed with a screw
groove for screw engagement with the syringe.

11. The injection needle assembly according to
claim 1, wherein the second member is provided with a
recognition part for permitting a user to recognize that
fitting of the syringe is completed.

12. The injection needle assembly according to
claim 1, comprising an adjustment part including a needle
protrusion surface which is provided in the periphery of
a distal portion of the needle tube and which abuts on
the skin when the needle point of the needle tube is made
to puncture a living body.

13. The injection needle assembly according to
claim 12, wherein the adjustment part is formed

integrally with the first member.
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14. The injection needle assembly according to
claim 12, wherein the needle hub is formed with a
stabilization part which is disposed to be radially
spaced from the needle point of the needle tube and which
makes contact with the skin when the needle point of the
needle tube is made tc puncture the living body.

15. The injection needle assembly according to
claim 14, wherein the stabilization part is formed
integrally with the first member.

16. The injection needle assembly according to
claim 1, wherein the needle tube ig 26 to 33 gage.

17. A medicine injection apparatus comprising:

a syringe having a discharge part;

a needle tube having a needle point made to
puncture a skin;

a needle hub having a first member which holds the
neadle tube and a second member in which the discharge
part of the syringe is fitted; and

an elastic member disposed inside the second member
to make liguid~tight close contact with an inner surface
of the second member, the elastic member having an

insertion hole in which the neesdle tube is inserted.
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