SYRI NGE NEEDLE ASSEMBLY AND MEDI CATI ON | NJECTI ON DEVI CE Techni ca

Fi el d 10001;j The present invention relates to an ..):iection
needl e assenbly (i,e, a syringe needle assenbly) and a drug
in-,,ection. device 1,1" a nedio.=)tion injection device) in siartace

Deckar oond At TL000S: " SvkiNgs SehBr OBk ARpo001 (N BgeT -
st abl e puncture and reduce thepggin caused bé thevﬁunctures a coeting
acieht, 1'3 such as si 1HcYREIFASIAN ANJBCTASN, BEVACEr the like, is

coated onto the sot acc of a needllia tip of a needle tube.
:On-,t)-b?.):" by coating the coating agent onto the surface of the
needl e tip, the reushness of tho tie-end portion of the needle tube
i s reducedTeFheiectdrBield is possible to 20 reduce the frist-ion
bet ween the skin and the noedl e tube caused in use, reduce the pain
caused 05 the pupectwre, and p rilcv7:11 a stable puncture to the
skin, 100031
The present invention relates to an injection needle
assembly (i.e. a syringe needle assembly) and a drug
injection device (i.e., a medication injection device) 1in
which the surface of a needle tip of a needle tube is
10 coated with a coating agent.
Background Art
[0002]
Conventionally, in order to perform a stable puncture
and reduce the pain caused by the puncture, a coating agent,
15 such as silicone resin, fluorine resin or the 1like, is
coated onto the surface of a needle tip of a needle tube.
Further, by coating the coating agent onto the surface of
the needle tip, the roughness of the tip-end portion of the
needle tube 1s reduced. Therefore, it 1s possible to
20 reduce the friction between the skin and the needle tube
caused in use, reduce the pain caused by the puncture, and
perform a stable puncture to the skin.
[0003]

For example, Patent document 1 describes an art in

25 which a quartz film, which is chemically neutral and stable,



bar eanpl eo Patent docunent 1 describes an art in 25 which a ,4uartf

friln, which is chemcally neutral and stable, 1is used as the
coating agent applied to the surfce of the needle tip of the needle
tube. Prior art documents Patent docunents [0004] [ Pat ent

docunent 1 anese exanlned Pat ent Appl.i.cation Publication ,
B09- 108351 T:)Eg? sﬁ?eggfe £RE TERJefGEGT BE l&‘ﬁfs % Pe&° <ot %C%yl\?héhe
| nvention 10[000dJ However, in a coiwentional injection needle
assenbl y, thedheetie hbe EsNerded EdPthe needl e nub by using an
adhesive in a state where the needl e tube has been inserted through a
t hrough- hol e f orf@ePs rrhedgreetetshub. . For this 15 reason, a. space
is provided between the needl e tube and the needl e hub for injecting
t he adhesive t he?atiernt Fopdurernts he coating is applied to the needle
tip of the needle tube after the needl e tube has been fixed to the
needl eshub. Thergi@r4], there is concern that, when coating the
coating 20 agent onto the surface of the needle tip of the needle

tube, the coatingragent nhghtmBeati nfij trakgdnkBto iR EalaiCepatent
bet ween the needl e tube and the needle hub by. capillarity.

ConsequentAeﬁgigg%fbﬁSP@bpiggtgggtﬁgt . uho-ihg3gpnventional injection

needl e asse since the coating agent is

Disclosure of the Invention
Problems to be Solved by the Invention
10 [0005]

However, in a conventional injection needle assembly,
the needle tube is fixed to the needle hub by using an
adhesive in a state where the needle tube has been inserted
through a through-hole formed in the needle hub. For this

15 reason, a space is provided between the needle tube and the
needle hub for injecting the adhesive therein. Further,
the coating is applied to the needle tip of the needle tube
after the needle tube has been fixed to the needle hub.
Therefore, there is concern that, when coating the coating

20 agent onto the surface of the needle tip of the needle tube,
the coating agent might be infiltrated into the clearance
between the needle tube and the needle hub by capillarity.
Consequently, there is a problem that, in the conventional
injection needle assembly, since the coating agent is

25 infiltrated into the clearance between the needle tube and



25 infiltrated into the cl earance between the needle tube and 2 the
needl e hub, an adverse influence will be exerted on the adhesive that
adheres the needle tube to the needl e hub, so that the adhesive
strength between the needl e tube and the needle hub will be reduced,
5[ 0006] Furiher, in an injection_peedle asigngly used for

i nj ecting B'¥aktrAeSorPhedli REVPERED tRELUPPEF Vaver P6f S¥RETSK) AR the
since the length of the needle tip protruded fromthe needle hub is
set smal | erdphahve hbhabfaahgensr bhei npeétitohu2® heedhe ASSEAB| ubrheo
coating agent is nore easily to be infiltrated into the clearance

bet ween t hehaeethe tdbesamd tsheengédl échulecrhdinea nradial tipgeenidonhe
needl e assenbly, and that is a problem [0007] 15In view of the

af oresai d peotlensybiviis laa obfecéd. of the present invention to
provi de an injection needle assenbly and a drug injection device
capabl & of prevepdaow) t he coating agent. applied to the surface of
the needle tube frombeing infiltrated into the cl earance between the

20 needl e tube and-need] e 1hoban Mxans d10romohyebg et Nes FEABI §MBised  for
To sol ve the above problens, an injection. needl e assenbly accorning

thgsag ﬁzgg eﬁ%%@%gg?@@iheiQi‘e@ﬁieoi?i%é tRebudRs appeedh g Lubg et Rat
skin, since the length of the needle tip protruded from the
needle hub is set smaller than that of a general injection

10 needle assembly, the coating agent 1is more easily to be
infiltrated into the clearance between the needle tube and
the needle hub than a general injection needle assembly,
and that is a problem.

[0007]

15 In view of the aforesaid problems, it is an object of
the present invention to provide an injection needle
assembly and a drug injection device capable of preventing
the coating agent applied to the surface of the needle tube
from being infiltrated into the clearance between the

20 needle tube and needle hub.

Means for Solving the Problems
[0008]
To solve the above problems, an injection needle

assembly according to an aspect of the present invention

25 includes a needle tube that has a needle tip capable of



puncturing a living body and that. is coated with a coating agent on
the surface of a tip-end portion on the side of the needle tip, and a
needl e hub adapted to hold the needle tube in a state where the
needle tip of the needle tube is protruded. The needl e hub has a

t hr ough- hol e t hrough which the needle tube is, inserted, and a ,

di schar ge HBP&tE%tlgﬁdianguf"ﬁm el rﬁ‘t?tgtﬁ“-%tol €° t‘aO%h%gomEP Surfesde N9
of the needl e hub and adapted to discharge the coating agent _

i nfiltrateddrRto Fhethrdughanal €f wo[bbpognd rortipgriherthq gidg of
i njection device according to ancnther aspect of the present

i nventi on. thacheddséecatineedhd tubeectihat hhiasadapsed! &ot hpldapale easfdle
puncturing living body and. that is coated with a coating agent on

t he surfaceubk anlhs tstp-tendvipord itdre areddies stde of the needle ttybe as
needl e hub adapted to hold the needle tube in a state where the

needl e 4i ppebtihaecheediget tbedls pubt hegded, tBRdughsybil BJe heenreched ch
to the needl e hub. The needl e hub has a. through-hole through which

the needl erhubgek8iknsapteds andeatdd, dhsahar ae sbobe gexhend rg: HdiMng
the throdh-hole to the outer surtace C7, tue needl e nub and aCapt ed

to dischar h oatil LN 'Ib§§%e L bic r h I
Advantage.?gg? ?ﬁ% ?%ygﬁ%§on i%%l%% th t %g%nfg%?F%% ggnggg Treedle
assenbly anpd, the dr i nj.ection device according to the pr t
"nventi on, TBY POPPRGTERS (i CHar G T o Por Sar SEdr 780 t R Texrrig ted
coating agen% in the needke hﬁb’ it. is possible to prevent the
coating ageRtef FBfm bBIRYI APPLErated into the through - 5 hol e when
coating the coating agent on the needle tip of the needle tube, As a
resul tL0 since théog%%?ing agent can be prevented from contacting the
adhesi ve adhered to the needl e tube and the needl e hub, the needle
tube can be prevéaredefrom Beiagidieppédnofitvicemackherdéadl ¢ nunoticr
Brief Description of Draw ngs

aspect of the present invention includes a needle tube that

has a needle tip capable of puncturing a living body and

that is coated with a coating agent on the surface of a
15 tip-end portion on the side of the needle tip, a needle hub

adapted to hold the needle tube in a state where the needle

tip of the needle tube 1is protruded, and a syringe

connected to the needle hub. The needle hub has a through-

hole through which the needle tube is inserted, and a
20 discharge hole extending from the through-hole to the outer

surface of the needle hub and adapted to discharge the

coating agent infiltrated into the through-hole.

Advantages of the Invention

[0010]

25 With the 1injection needle assembly and the drug



[ 0011] FIG | is a side view showing a drug injection device

according to an enbodi nent of the present invention; FIG 2 is
an expl oded view of the drug injection. device according to the
af oresai d enbodi nent ; FIG 3 is a cross section of an

i njection needl e assenbly according to the aforesaid enbodi nent;

FIG 4 is aRl&kplBRed PetSpeiPediirew bf (e i Rf8EErbn reedtelon, by
assenbly according. to the aforesaid. 20 enbodi nent; and FI G

5 is a sidéoyménOshbiengdasrhrsgcmehbér ahf@ira Aéegherpupe ofthiche extra
iniecti2m needl e assenbly accordidd to the aforesaid enbodi nent;

Best MbdescboriCdar egieng Qut thive newndemt dorb,25N01R24 possible tAnprevent
i njection needle assenbly and a drug injection device according to an
enbodi nent tbé tbetpnesententnvenit dreimvg | 1nbel desced bédtbekaw wiidough-
reference to FIGS, 1 to 5 Note that, in the draw ngs, |ike

conponent shane aeret esbdyind kenaumiaalisg RFdher ont R@epreseitie tip of
invention is net | imted to the enbodi nent descri bed bel ow.

The descriﬁﬁboﬂeeWﬁélt@%eqad%sid1ﬂé§%fﬂﬂléWﬂéE)E%Qeéoating agent can
1, Configuration. exanples of injection needle assenbly and drug

i njection QSV5?%Vented from contacting the adhesive adhered to the
needle tube and the needle hub, the needle tube can be
prevented from being dropped off from the needle hub.

10 Brief Description of Drawings

[0011]

FIG. 1 is a side view showing a drug injection device
according to an embodiment of the present invention:

FIG. 2 1is an exploded view of the drug injection

15 device according to the aforesaid embodiment;

FIG. 3 1is a cross section of an injection needle
assembly according to the aforesaid embodiment;

FIG. 4 1is an exploded perspective view of the
injection needle assembly according to the aforesaid

20 embodiment; and

FIG. 5 is a side view showing a first member and a
needle tube of the injection needle assembly according to
the aforesaid embodiment;

Best Modes for Carrying Out the Invention

25 [0012]



10 2, Assenbly of injection. needl e assenbly and drul injection device
2-1, Assenbly or njection needle assenbly 2-1, Assenbly of druo

i njection device 3. Method of using diJ, injection device 15[00131

1, Configuration exanples of injection needl e assenbly and drug

i njection device [Drug injection givicel An injection nﬁedle_assenbly

and a drou i nj ect oISF cB®§
to as 'the

6r i HF 0 afEnbodi (reréired

:resent: enbodi ment"” heteinartet) of the present invention

will be deSeYiBedaBEPEAIRPt hor eferdid ™M @ f | thpdPFaeeng, invention
FIG 1 is a side view of the drug injection crevice of: the present
enbodi mentwibdhd bRl Glecisbamh éxplboded v enebbrascehedr B§GPnj ect £on 5.
devi ce of the present enbodi nent,
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Note that, in the drawings, like components are denoted by
like numerals. Further, the present invention is not
limited to the embodiment described below.

The description will be made in the following order.
1. Configuration examples of injection needle assembly
and drug injection device
2 Assembly of 1injection needle assembly and drug
injection device

2-1., Assembly of injection needle assembly

2-1. Assembly of drug injection device

B Method of using drug injection device
[0013]
e Configuration examples of injection needle assembly

and drug injection device
[Drug injection device]

An injection needle assembly and a drug injection
device according to an embodiment (referred to as “the
present embodiment” hereinafter) of the present invention
will be described below with reference to FIG. 1 and FIG. 2.

FIG. 1 is a side view of the drug injection device of
the present embodiment, and FIG. 2 is an exploded view of

the drug injection device of the present embodiment.



[0014] A drug injection device lused for sticking ," needle tip into
the skin fromthe skin surface to thereby tnject a drug into the
upper layer of the skin. The drug iection device l1le4 an injection
needl e assenbly 2, and a syringe 3 detachably connected to thetion
needl e assenbly ioéggzl.S] Skin is conposed of three |ayers:

epi derm s,

derm nd subcutaneous tissue, The epiderms is a

| ayer of about 50-200 pm_ fromthe skin surface, and the derm s is of
about 1.5-3,5 M\ B9 ndPagctiem thevepeder nit§. Gitfce for sticking a
i nfl uenzavacri nci sgeneral | y' cut aneous intranuscul ar adm nistered, it

i s admi ni sheeddet ¢ ivhelritoweth¢ ageinoff rome tWid nshint Rerperei ¢ deapahy
than the | ower a
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inject a drug into the upper layer of the skin. The drug
injection device 1 includes an injection needle assembly 2,
and a syringe 3 detachably connected to the injection
needle assembly 2.

[0015]

Skin is composed of three layers: epidermis, dermis
and subcutaneous tissue. The epidermis is a layer of about
50-200 pm from the skin surface, and the dermis is a layer
of about 1.5-3.5 mm continuing from the epidermis. Since
influenza vaccine is generally subcutaneously or
intramuscularly administered, it is administered to the
lower layer of the skin or the portion deeper than the
lower layer.

[0016]

On the other hand, it is considered to reduce the
dose of the influenza vaccine by administering the
influenza vaccine to the upper layer of skin as a target
site where many immunocompetent <cells are present.
Incidentally, the wupper layer of skin refers to the
epidermis and the dermis of the skin.

[0017]

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



6) the other hand, itis considered to reduce La, dose of

t he i nfluenza vacci neadm ni stering the 20vaccine. to crr:skin as a
troet enLonarepi, Indidentallthe uppeiot skin mate erm ,t, and the
derm s of the sN, includes a. hollow needl e tube 5 having a needl e
hol e, a needle huh 6 to which the needle tube 5 js fixed, an elastic
mber V ar rAAGEEES] 7 t helhedl éesnde 6t iand a 3ap e dét 4&fsblsy hole, a
attaoned to the needle hub 6, Further: the ri needle hub 6 includes a

first menbépcdice whileh § sta hotdihg ther t neadfer HOPRi g the hegdile an
tube 5, and a. second nenber 12, which is a connecting portion to

vfhi ch t heesdypitnge m8mios rconrecteedied 0018Ih<lONexd e thebaforesdai @ cap 8
conponents of the drug injection dbyice 1 will be described bel ow
with referencechabEyGSit3aamekd 4,0 the needlds h3bi s6a criosstisecti ahe
of: the drug injection device |I. FIG 4 is an expl oded perspective
vi ew of5 t hged81dr ugni Bj eethonecdevi €erk: member 11, which is a holding
portion for holding the needle tube 5, and a second member
12, which is a connecting portion to which the syringe 3 is
connected.
[0018]
10 Next, the aforesaid components of the drug injection
device 1 will be described below with reference to FIGS. 3
and 4.
FIG. 3 1is a cross section of the drug injection
device 1. FIG. 4 is an exploded perspective view of the
15 drug injection device 1.
[0019]
[Injection needle assembly]
A needle tube of 22-33 gauge (outer diameter: 0.2-0.7
mm) according to ISO standard for medical needle tubes
20 (IS09626: 1991/Amd. 1:2001(E)) can be used as the needle
tube 5 of the injection needle assembly 2. Incidentally,
when being used to perform administration to the upper
layer of the skin, a needle tube of 26-33 gauge, preferably

30-33 gauge, can be used as the needle tube 5 of the

25 injection needle assembly 2.



[OQUL91 [Injectirn needl e axsenbd. yJ F: needl e tube of 22-33
gauge outer diabeter: 0,2-n,7 mm) according to 1,50 standard for

nmedi cal needle ti2.),,,, 1S096261$91/. And, 12001(h)) can be used as
the needl e Cube 5 of the injection nesdie asssnbly 2,rnsidentally,
when being used to 8erforn1adn1n|strat|on to the upper |ayer of the
skin, a needle tubB8<8f 26-33 gauge, prsferably 30-33 gauge, can be
used ax the neeol e tubeof the 25If,jeclion needl e asxenblv 3, [002U)
A needle tip 5A halFAgla. thPadd Pacendsa pPdapovicded Son i6n@ Tend &fd on
t he needl e tube 5, The other end of the needle tube 5 on the side
opposite t onehermeed! & He préedlla  twipd | She Tletertkdrt endsod ‘thes e el e
51-3" hereinafter, The length of the blade face Se in the axi al

di rection aofubkhé ,needltée taibs Sofpsefes red toeascebéwekibengt,h Wli9'l be
herei nafter) nmay be equal to Cu: less than 1_4 mm .which is tt-i

m ni mum t hirekaessdofc ot hes uppesasayendobpthecskiinaoftcan adukt ,1aMyieh.of
10 is to be described later), but ec:Tuai to or greater than about

0.5 mm whigh I8 Lbe rhevel | %gttlaewa&aaq d%fi%rcttl%v%f IS f OfdRA d N @he
needl e tube of -33 gauge. In other words., it is preferred that the

bevel Ienggh. f’efér?&ﬁ 't% aaéan%eev%fl length B” hereinafter) may be

equal to or less than 1.4 mm (which is the minimum
thickness of the upper layer of the skin of an adult, which

10 is to be described later), but equal to or greater than
about 0.5 mm, which is the bevel length when a short bevel
is formed in a needle tube of 33 gauge. In other words, it
is preferred that the bevel length B is set in a range of
0.5-1.4 mm.

15 (0021]

It is further preferred that the bevel length B is
equal to or less than 0.9 mm (which is the minimum
thickness of the upper layer of the skin of a child), i.e.,
it is further preferred that the bevel length B is set in a

20 range of 0.5-0.9 mm. Incidentally, the term “short bevel”
means a blade face forming an angle of 18-25° with respect
to the longitudinal direction of the needle, which 1is
generally used as an injection needle. Further, a coating
agent, such as silicone resin, fluorine resin or the like,

25 is applied to the surface of the needle tip 5A of the



15 It is further preferred that the Hevel |length B equal to or
less than 0.9 nm (which is the m ninumthickness of the upper |ayer

of the skin of. a child), it is further preferred. that the bevel
length Bis set in a range of 0,5-0,9 rim, Incidentally, the term
"short bevel" neans a blade face formng an angle of 182.5 with
respect to RE1Fongittdirnal digeet? o of Tt hies needrél l@hitch rgduce the
general ly. used as an injection needle. Further, a. coating agent,
such as si [firéenéonegsiat.waddruoklimeskesi aner thve 1e¢kelei Suapplteedad wiven
surface ot the needle tip 5R of the needle tube 5. Therefore, it is
possi bl e t puneduce nphe Her ilcitviiony thetweenth hehsknpedandttihe meede that
t ube caused when puncturing the living body. with the needle tube 5,
so that it iits ipogsishli® 1o teduce dehe hpaipa icaused doy dhe puretndtutd n
The material of the needle t:uthbiaay be, for exanple, a. stainless
steel ; hiowever, ipsbead of beinb limted to the stainless steel, the
material of the needle tube 5 may al so be other netal such as

al um num al um agm abkey, A4i bani-ym 10 it anjumsal | ,ebdeqr dhe dike.so,

Further, not only a straight needle, but also a taper needl es; :

which at | gaétta?ﬁﬁ%rstsl %’Ee%_fi‘?r ?1% Ieié,%r#éj. %%%%a@%?%eﬁgﬁgaltl%ég& to the

needl e tub e tapere nee ave a co ion. in.

whi ch the dianmeter of a base end portiaon g he needle is | er than
15 he O ambear 1 BP= S R et Ot 01 e NG Sritbe o di% 2 150
portion of: the needle has a taper structure. Further, the shape of
the cross $EctitoirofMttie: ndedt e2t uBeUBLHaY aP<8 BEVE Fdilyrgonal® shapen
such gf a triangular shape, instead of being limted to a. circular
shape.lThetpgeailem @ ltighe. & i6h¢izeldet o Thetheedl echubnéy [f00R31aight

i . Needl e. huh: Next, the needle hub 6 will be described bel ow. The
needle, but also a tapered needle in which at least a

portion thereof is tapered may be used as the needle tube 5.
The tapered needle may have a configuration in which the
diameter of a base end portion of the needle is larger than
15 the diameter of a tip end portion of the needle, and a
middle portion of the needle has a taper structure.
Further, the shape of the cross section of the needle tube
5 may also be a polygonal shape such as a triangular shape,
instead of being limited to a circular shape. The needle
20 tube 5 is fixed to the needle hub 6.
[0023]
[Needle hub]
Next, the needle hub 6 will be described below. The
first member 11 and the second member 12 of the needle hub

25 6 are formed separately from each other; however, the first

10



first nmenber 11. and the second nenber 12 of the needle nttb 25 6 are
formed separately from each other; however, the first. nenber 11
and the Second. nenber 12 may also be integrally t O ed .E X :ELMp
.1. e ZE: OThatal. of the. fir t nonbe r and tho second nenber 12

i ncl ude synth%$|c resifl. such as bol vb.dere, polyethylen.e or rhe
like. 5[003%"°FRe il ratd nBePeEPPACIIEHES al SuBRY ant Fal Iy {ntegrally

cyl|ndr|cal base portionan adjustino portion stahilizex 17, and a
gui de por t FEAME - The rasel por Pf c 6 NES halse ¥ wol end fiacest 15a0 I6Hbsachl 1
perpendi cular to the axial 10 direction. The adjusting portion 16 is
arranged i anthe lcenseabnporeindre rof 12 henenddftacey B tarr onesend ssiade as
in the axial direction of the base portion 15, and is fornmed as a
cyl i ndri cabopryopetbinanepr gjoéctedpyl crlke axilaletdiylectd an: tafe thekdbase
portion 15. The axis of the adiu inn portiom 16 |b and the axis of
t he base portion[452¢0i ncide wth each other.,
The first member 11 includes a substantially
cylindrical base portion 15, an adjusting portion 16, a
stabilizer 17, and a guide portion 18. The base portion 15
has two end faces 15a, 15b each perpendicular to the axial
10 direction. The adjusting portion 16 1is arranged in the
central portion of the end face 15a on one end side in the
axial direction of the base portion 15, and is formed as a
cylindrical projection projected in the axial direction of
the base portion 15. The axis of the adjusting portion 16
15 and the axis of the base portion 15 coincide with each
other.
[0025]
A through-hole 21, through which the needle tube 5 is
inserted, is formed in the axes of the base portion 15 and
20 the adjusting portion 16. An injection hole 22 for
injecting an adhesive 20 (see FIG. 3) into the through-hole
21 (see FIGS. 2 and 4) is formed in the base portion 15.
The injection hole 22 is opened to the outer

circumferential surface of the base portion 15, and is in

25 communication with the through-hole 21 so that the

11



A through-hol e 21, through which the needle tube 5 is inserted, is
formed in the axes of the base portiom 15 and 20t he acTi oetl ng
portion 16. An injection hol e. 22 for ecting an adhesive 20 see

FiC the LN20:-.;;-)-hol 2 1;C 2.:.1(.1)1- <l) ilnen

oi rconterenti al sertace of - the haso pohtion Ib, ani is In 25c o nrn
uni cation RERTEOBI ghhe c A% 23 sOtPHe M1l 2} by edfitEr HGIcR 122 sto  the
substantially perpendicular to the through-hole 21, In other wordw,
the needl e HiBEIS 11 whb- t 0 K'heCbAsE pottion 16c vieheladhediae520is
1r:1:J:cited fromthe injection hole 22 into th through-hole 21,

F0626] fixeﬁwﬁdmﬂbethesamHﬂnﬁhqppbitbanthéisd@¢QVVdea&Mi¢ﬂ@pted
di schargb hole 23 tor bischarging the coating agent infiltrated into

t he t hroughirbhol €h2l inheaughnt hb lkeed| e rttube he. tThewditstharege hol e 23
is formad in such. a. Tanner 10 that. it comunicates with the

t hrought hol e 21 tpapwthe outer surface of the ada s |ang portion 16.
The azis bf tbb discharge hole 23 is substantially perpehdicular to

the azis of the threugh- th% 2L e ) seharge, hoke; 23 has anoutlat 4
23a formed an the outer ‘wall. at” the adjusting

discharge hole 23 for discharging the coating agent

infiltrated into the through-hole 21 through the needle

tube 5. The discharge hole 23 is formed in such a manner

10 that it communicates with the through-hole 21 from the

outer surface of the adjusting portion 16. The axis of the

discharge hole 23 1is substantially perpendicular to the

axis of the through-hole 21. The discharge hole 23 has an

outlet 23a formed on the outer wall of the adjusting

15 portion 16, and an inlet 23b in communication with the
through-hole 21.

[0027]

With such arrangement, when coating the coating agent,

such as the as silicone resin, fluorine resin or the like,

20  on the needle tip 5A of the needle tube 5, the coating

agent can be prevented from being infiltrated to the side

of the base portion 15 through the through-hole 21 formed

in the adjusting portion 16. As a result, it is possible

to prevent the coating agent from contacting the adhesive

25 20 that fixes the needle tube 5 to the base portion 15, so

12



15 portion 16, an::: an inlet 23b in comunication with the

t ht ougb- hbl e 21, [60271 Wth sucd arrangenent, when coating the

cbatl na such as the as silicone resin, fiwrine resin arns |ike, 20
on the needle tip SA of thb needle tube 5, the coating. agent. can be
prbvehted fropl. being ahfiitrated to the side of Lite base portion

15 throughtpﬁ§ t Afough- hBP&SSP1ef ofredPrevVethb %ﬁ?us???&F?kﬁ?io%fl6?he
As a. reault, it is possible to prevent the coating agent from

cont act i ng 2athe sadest Ve 2B IO ehaEESh| 1S thheReedlFEPBuberatd tthe bases
portion 15, so 12 that it is possible to prevent the reducien of the
adhesi ve strength Bet.ween the needle tube 5 and the base pr...rtion
15. 02c3i Tncidental ly, although the present enbodinent is
descri bed based 0n0oC®jezarrbie | o which the discharge hole 23
penetrates through the aonsting portion |b in a direction

pet pends cul ar torhhedaxical 1directiicanueh t hed highsdal e Zbddenent is
pfesent invention is not liirdted to 10 this exanple. The sane object
may al so bgeaehiigwed dfsdd'€n an example in which the discharge hole
23 penetrates through the adjusting portion 16 i1in a
direction perpendicular to the axial direction of the
through-hole 21, the present invention is not limited to
10 this example. The same object may also be achieved if the
discharge hole 23 is a recessed portion opened from the
outer surface of the adjusting portion 16 to the through-
hole 21.
[0029]
15 Further, although the present embodiment is described
based on an example in which the discharge hole 23 is
formed in the adjusting portion 16, the discharge hole 23
may also be formed in the base portion 15 of the first
member 11 as long as the discharge hole 23 1is formed in a
20 position closer to the blade face 5a of the needle tube 5
than the injection hole 22 to which the adhesive 20 1is
injected. Further, the discharge hole 23 may also be
formed at a plurality of places of the first member 11.
[0030]

25 The side of the base end 5B of the needle tube 5 is

13



s oh arge. hole -2.3 is a recessed portion opened trbmthe aster
ssrface of the adjusting portion 16 to the throghhole 2J_ (fl

15Purtr,

al t hough the preeent enbodi nent is described based on an

exaffie in which the discharge hole 22 is forned in the adjusting
portion 16, the discharge hole 23 may aisc be forned in the base _
bortiob 15P&ftEHECF FSCTmEMsere A BT ohgP asfhe di Scharfge théite 23 i
formed in a 20 positicb closer to the blade face 5a of the needle
tube 5 thaibe-. 2glakctdigietiala 225t ot whi ¢l Sheradhésivel 20c, The base
injected. Furt3h.c, the discharge hole 23 may al so be forned at a
plurality abrplhaces “ofit henférsedmenber the, 00201 nBThe $kde o tthes
base end 5D of the needle tst.e 5is

10

15

20

25

side of the end face 15b, and the side of the base end 5B
of the needle tube 5 is inserted through an insertion hole
45 (which is to be described later) of the elastic member 7.
The end face 15b of the base portion 15 abuts an end face

4la (which is to be described later) of the elastic member

.

(0031]

A connection piece 24 1is provided on the outer
circumferential surface of the base portion 15. The

connection piece 24 is formed as a ring-like flange
protruded outward in the radial direction of the base
portion 15, and includes two flat surfaces 24a, 24b opposed
to each other in the axial direction of the base portion 15.
The second member 12 is connected to the flat surface 24b
of the connection piece 24. The tip-end portion of the
connection piece 24 is the guide portion 18. The details
of the guide portion 18 will be described later.

[0032]

The end face of the adjusting portion 16 is a needle-
protruding surface 1l6a from which the side of the needle
tip 5A of the needle tube 5 1is protruded. The needle-

protruding surface 16a 1is formed as a flat surface

14



prctruded frbmthe end face 15b, which is the other end in the axial
direction of the base portion 15. The base portion. 15 is inserted
into the second. next or 12 fromthe side of the end face Lob, and
the side of tho base end. 5B 5. of the needle tube 5 is inserted
through an insertion hole 45 (which is to be descrihed of the elastic
nember 7. TRETEAGAIE 15D dfe The? baser portPoncis tabut’s ean end face-
41a (which is to be described later) of the elastic nmenber 10[ 0031]

A connect i dRpi éce 24596 Ppriovieded on theoutrero ditvcuireentd wtr of the
surface of the base portion 15, The connection piece 24 is formed as
a ring -like&ifl,angerpr oteedlec-omwarding t herfadeal 16di r ectitoctor thiee
base 15 portion 15, and includes tw flat err aces 2la, 24B opposed
to each ot herfiand rod akialsidinr ectbontoeft t hieebaseeparitononddbthThe the
second nmenber 12 is connected to the flat surface 245 of the

connect s on rRicece 24.,Ehe tiinp-enthParddean 1ofydhe camecdiian ipi e€eg2daisd.
the guide portion ifThe details of the guide portion 18 wll be

described latefondr 00425, the theend,fage ef the @di UstbRG" ‘cupe 5
portion 16 is a needle 6 protruding surface 16a iron wnich the side

f th le ti A I [ ¢ | e-

per pendi cul it o P he DAY dPTecti b or'd he BBbdi e Fone e NHontPhete
dle tube 5 i tuck.into th I f th ki th

needl e- pr ot Uity Sar f46e 164 te: MEAEt s t REOSHHTAEE om o skit, S6°Phe

insertibn S.e:,ith of the needle tube 3 into the ugper | ayer of the

skin is re§dlCatediion &Sy e, (THe i nskFtiolldepth & e Sreedt e

tube 5 into the Upper layer ot the skin is setertainea by the InstS
of itsl%eeﬁpﬁoﬁﬁwglﬁgpﬂﬁﬁﬁﬁéiﬁé’ﬂY&ﬁﬁ#ﬂﬂéfﬁﬁédle-protruding surface

16a (such iengtn will he referred toss 10" protruding lengtn t."
herei nafter), [0033]

The thickness of the upper layer of the skin
corresponds to the depth from the surface of the skin to
the dermis layer, which is generally in a range of 0.5-3.0

15 mmm. Therefore, the protruding length L of the needle tube
5 can be set in a range of 0.5-3.0 mm.

[0034]

The vaccine 1is generally administered to the upper
arm; however, when considering administering the vaccine to

20 the upper layer of the skin, more appropriate portion to be
stuck will be the portion around the shoulder where the
skin is thick, especially the portion of the deltoid muscle.
Therefore, the thickness of the upper layer of the skin
overlying the deltoid muscle was measured for 19 children

25 and 31 adults. The measurements were performed by imaging

15



[ 00331 The thickness of the upper |ayer of the skin
corresponds to the depth frbmthe surtacb of the shin to the derns

| ayer, which is genbrally in a range of 0.5-3,3 1nr.',i"'herstore, the
crcl:roci can be set - leno. L of the needle tnbe Joe range of
0,5-3.0 mm The vaccine is %grerally adm ni stered to the upper

arm nowe. VS URRFEN 1GoiFdi @t iSg Padmivainét Erlidhlg WHe aPaddihe Slol 2O thit Y
upper |layer of the skin, nore appropriate portion to be stuck | _be
the portiomsargi nsei vheraherect heeskipenent hidkviespeciH IR~ {He. High
portion of the deltoid nmuscle. The rc=311C. 17 ethick: nests ot tbhe
1..; ppertn&ss3llmtion Eover fpirngnand dehiodd, niigélre Was: nmea@surediTor) .
19 children 25 and 31. adults, The neasurenents were pertbrmnmed by
i magi ng 151Incidentally, since the measured values showed lognormal
5 distribution, the range of MEAN + 2SD was obtained by
taking the geometrical mean.
[0035]
The results showed that the thickness of the upper
layer of skin overlying the deltoid muscle of a child was
10 0.9-1.6 mm. Further, the results also showed that the
thickness of the upper layer of skin overlying the deltoid
muscle of an adult was 1.4-2.6 mm in the distal portion,
1.4-2.5 mm in the middle portion, and 1.5-2.5 mm in the
proximal portion. It can be confirmed from the above that
15 the thickness of the upper layer of skin overlying the
deltoid muscle is equal to or more than 0.9 mm for children,
and 1s equal to or more than 1.4 mm for adults.
Consequently, when performing injection on the upper layer
of skin overlying the deltoid muscle, it is preferred that
20 the protruding length L of the needle tube 5 is set in a
range of 0.9-1.4 mm.
[0036]
By setting the protruding length L in such a manner,

it becomes possible to securely position the blade face 5a

25 of the needle tip 5A in the upper layer of the skin. As a

16



t he upper |ayer of skin havdno gigh ultrasonic reflectivity using an
ul trasoni ¢ neasurenent device f5,096:01, H 13BM H gh Resol uti on Echo
for Small Animal, NEPA GENE, CO., LTD,), Incidental]y since the
nmeasur ed Yel ues showed | ognornmal S distribution, the range of MEAN

251) was obtai ned by taking the gedne,-ribal nean, [00351 The
results shdﬁﬁﬂﬂﬁhaitq%en?ﬁgkﬁn§§ eof (e %ﬁﬁ%rsPéyéﬂoﬁfQHE%?t opened
overlying the deltoid nmuscle of a child was 10 0,9-1.6 mm Furi, : her,

t he resul t ®ral'se: showed that ©he el d?@e%%sbﬁ‘?fh%dubﬁel’ﬁhﬁamp%ﬁ 5KV AT
overlvina the deltoid nmuscle of an adult was 1L4--2. mmin the distal
portion, of & shdo. theamiddbe pdr titon,ranC 195- 205 thm imlade face
proxi mal portion. It can be confirned fromthe, above that 15 the

t hi ckness ofa.t heTuppeéentayey, okveki nwlover Lgengirtthe del toi dnnmisallet sis
equal. to ermine than 0,9 mmfor children, and is equal to or nore

than 1"4 mpdar: iagdld sin Consegide il1yyemhen perf osmmg iAj ectd oNedNl e
t he upper layer of skin overivir the deltoid nuecle, it is preferred

that. 20 thce_LpOVS(Kf riudig. 1 gplq{éeﬂte%f ithe, needl g, tube 5 ds Setehd. @iy,
range of 0,9-1.4 m. 1003 Ey settlng the protruelno Tength L in

such a T e t%%uﬁ g{i%scl%%sskﬁ’l £ SEcynedy Rast EPB?Httgﬁe@u%dekﬁ%er

face ba 25 e upper |ayer o e sk

16 from between the side surface of the end portion of the

needle tip 5A and the incised skin, and therefore it 1is
10 important that the blade face 5a is securely positioned in
the upper layer of the skin.

[0037]

Incidentally, when being used to perform
administration to the upper layer of the skin, it is

15 difficult to make the bevel length B 1.0 mm or less if the
needle tube is larger than 26 gauge. Accordingly, to set
the protruding 1length L of the needle tube 5 in the
preferable range (i.e., the range of 0.9-1.4 mm), it is
preferred to use a needle tube smaller than 26 gauge.

20 (0038]

The needle-protruding surface l6a is formed such that
the distance S from the circumferential edge of the needle-
protruding surface 16a to the circumferential surface of
the needle tube 5 is 1.4 mm or less, preferably in a range

25 of 0.3-1.4 mm. The distance S from the circumferential
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result, the needle hole Cthe oLug solution outlet) opened on the
bl ade face Sa can be positioned ib the upper |aver of the Skih,

cegofdless ot its position in the bdade face 5a, -incidentally, even
when the drug solution outlet is g positionbd in the upper |ayer of
the skin, if the needle tip SA is deep.cy insertedthe upper |ayer of

t he skin, ﬁﬁ%ﬁﬂru@fsoliﬁﬁonnﬁﬁﬁﬂerpéﬂﬁFHQénﬂhe Fubcitaneds | ayer the
tram between the side surtace ot the end portion or the ITS edle tin
SA and t he difslwe& skitn,alanduiercef orcd i tthies 1@ SdRgor ttame t hat the set
bl ade face Sal e securely positioned in the gpper |ayer of the skin.

[ 0037; | ncicdertialdryirwheribedi ngusees Lwoper  oF m adnippdtieat iton tthe tiheister
upper layer of: the skin, AL is 15 difficult te nmake the bevel |ength

E 1.0 mm erfdressi idy theningedes itrupeirugy Itar gere tpare 26 gaugent the skin.
Accoroingly" to set the ptottuding icnqtL Laf the neeele tube 5 in

the preferabl eciange wbrls, thBer angendfcP, B, 4 o ,néédle&;pf@ttﬁﬁaﬁdg
to use a needle tube smaller than 26 gauge,. 20LCE3S

need! e- pr oty surdace S10ads fior me& Such dhat, tf@%ﬂl%lan%a%fr

the circunferenti al e of the needl e- protrudlng surface l6a to t

 euntor SOkl AU (BPS AP TERALP SR C bR LA L8R v of
Clrcunferegwf%, so that the formation of the blister will not be
obstructed. As a result, even if the needle-protruding
10 surface 1l6a presses the skin around the needle tube 5, the
administered drug can be prevented from being leaked out.
[0039]
The stabilizer 17 1is formed 1in a tubular shape
protruded from the flat surface 24a of the connection piece
15 24 provided in the base portion 15. The needle tube 5 and
the adjusting portion 16 are arranged in the tube hole of
the stabilizer 17. In other words, the stabilizer 17 1is
formed in a tubular shape covering around the adjusting
portion 16 through which the needle tube 5 is penetrated,
20 and is radially spaced from the needle tip 5A of the needle
tube 5.
[0040]
The cap 8 is detachably fitted to the stabilizer 17

(see FIG. 1). The cap 8 covers the needle tip 5A of the

25 needle tube 5. With such arrangement, when mounting the
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edgeof t heneedl e- prot rudi ngsurfacel E:)atothe circunferential surface

ot the needle tube r) as set considering fhat a pressure wll he
applied ro the blister forned b adm nistering orug to the upper |ayer
of N skin, an other words, the dianmeter of the needle -protruding
surface 16a is_set to sufficiently smaller than the dianmeter_ of the
blister to"B8%6rme® ih Phe WUppePYrayer of skith, "§6tRattitthe®”r can be
tormation of tne blister will not be obstructed, ns a result, even if
t he needl ePBEEERGERNG 20s bEf ace [D6ahgFedyes hend iskiar tarsurd ¢ Hee Like
needl e tube 5, the adm nistereC drug can be prevented from bei ng

| eaked out of[ 8089Juser. Furtherstabilizemposlsihls tice mednsnaa ttlybutasp
shape protruded fromthe flat surface 24a at the connection piece 15
24 provi dedhien tthedbaseuporinpacibon Thecneedl elt ube Sraptthen needle
adjusting portion 16 are arranged in the tube hole of the stabilizer
7, In of heaswerdsy therstatAlfzedohdit Soh or ol J¢. 185 dodlshwiBareor the
sh.=.3..pe covering around tne adpustihg portion 16 through which the

nebdi e tubg_5.i Scpengt £ated, gﬁeangseaS sadial]y spaced. fzomihe; o,
needl e tI 5A. of the needle tube 5 [ % he cap a is

detachablylgbgkgiokon%ggl%tgg wg&?%UED% QQG The cap 8 covers

the needle t of the ne such angenent when
nmounting tne zgh ?ub 6 on the syrlnge 3, the needle tip SA can he
prevent ed EKOM b g oucned by the finoe tips and the |like of the
user, DJkther, . ossible to constantly keeP the used dkno
i nj ecti on deV|ceA§ 8rO1'Rj &8t £ O -needPé §§§eﬁﬁﬁﬁ 2|%1Q¥5£¥%35tablllzer
condition, and it is possible for the user to dispose the used drdo
i nj ecti®n ddvilsceorated «Glj%ect ion Weedsedassénbhy 2awiet kot Fhxletyhe
As shown in FIG 3, an end. face 17a of the stabilizer 10 17 is
| ocat ed cl oserllto tihe Si deaof tthive nease cemd BL2diofg tshe freed|lecd phe ©Bhe
than the needl e-protruding shrface ifs of the adjosting pbrtion 16.
Wien the needuetting SRrefidvhe cmeedhent tibe bestileks itthed iod nthe bosydle
the needl e-protruding surface 16a first contacts the surface of the
skin, and tube 5 sticks the living body, the needle-protruding
surface 16a first contacts the surface of the skin, and
15 then the end face 17a of the stabilizer 17 contacts the
surface of the skin. At this time, the end face 17a of the
stabilizer 17 contacts the surface of the skin, and thereby
the drug injection device 1 becomes stable, so that the
needle tube 5 can be kept in an attitude where the needle
20 tube 5 is substantially perpendicular to the skin.
[0042]
Incidentally, the needle tube 5 can be kept in an
attitude where the needle tube 5 is substantially

perpendicular to the skin even if the end face 17a of the

25 stabilizer 17 1is coplanar with the needle-protruding
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15 then the end face 179, of the stabilizer 17 contacts the surface

of the skin. At this tirewthe end face laa of the stabilizer 17
contacts the surface of the skin, and thereby the drug injection
device |I. becores stable, Sri that the. needle tube 5 can be kept in
an attitude where the needle Lvtube | is subsusnuiailv perpendicul ar.
to the ski AUEEace LOpnerdentalrry, thecheedl éfuld s Cdn e Keptdih &P
attitude. Wiere the needl e tube is substantiaily pebpendicOlar to the
skin even PP Phe térd fegce el 7aibof 5 t heapstaeabickiczer Prptirgidéapl anarface
with the needle-protruding 19 suxface 16a or |ocated closer to the

si de of thébtneedlledtiider82.islof thes heedlegt ohe S aiad therneedl ef the

-protrud-ing surface I ncidental ly, considering the raised
portion of skhe skirmefcorwreech whiea thebstlabielri Zer 1 psepesessediainst the
acssinst. the skin, 131-:.:terred tnat the distance between the end

face Fim otktne- istabkl izerfdere@ndnhbbhe meediesprateudidiGiesur taee end
16a in the axial direction is set to 1.3 ramor |ess. Further, the

inner di aneter dof the stabihihzeniled s110. st te-a raalue equal,d 0 g
or larger than the dianeter of the blister fornmed in the skin. To be

specific, st e. the,.i r. izl t tabiliz
and the ci%ggﬁggéeﬁggaﬁxegggwgggﬁﬁe leegﬁlfﬁgéfﬁS%?ﬁgﬁgafggé%ﬁfg% #%és'
set in a range of éaéz ram Wth such arrangenent, it is 15 possible
to prevent the cég ere the formation of the blister is obstructed

due to the pressure applied fromthe inner wall of the stabilizer 17
to the insFer..FNEﬁhgg’ the inner diameter d of the staga izer 17 1is

10 set to a value equal to or larger than the diameter of the
blister formed in the skin. To be specific, the distance T
between the inner wall of the stabilizer 17 and the
circumferential edge of the needle-protruding surface 16a
is set in a range of 4-15 mm. With such arrangement, it is

15 possible to prevent the case where the formation of the
blister is obstructed due to the pressure applied from the
inner wall of the stabilizer 17 to the blister.

[(0044]
The minimal distance T between the inner wall of the

20 stabilizer 17 and the outer circumferential surface of the
adjusting portion 16 1is set to 4 mm or more, but without
upper limit. However, if the distance T is too large, the
outer diameter of the stabilizer 17 will become large, and
therefore it will be difficult to bring the entire end face

25 17a of the stabilizer 17 into contact with the skin when

20



The m nimal distance | between the inner wall of the 20 stabllizer 17
and the outer circunferential surface of the adjusting portion 16 is
set t:-4 ramor nore, but w thout upper However, if the distance | is
too large, the outer dianeter of. the stabilizer 17 will becone

| arge, and therefore it wll be difficult to brltﬁlthe entire end

face 25 12&76f "ERELSt ABPRI Zer- 5179 Ko SContadt W (e K igkitt wheh! SR frer

needle tithe 5 is to be otuck into the :Erwin of. a slender. arnf

such as an2afm &YCEhidlsd aTTRUS! consilder i AgUshe csinender iardrs-fgf slender
children, it , pgeferred that the distance T is defined to 15 nm as

t he maxi numrrBurdtheeh i hedest anceSoet weeht heed cithednftéreenti at aedge Tofis
noedi e-protrudi ng surface 16a and the circunferential surface of the
needl e t ubeefined0;td MM o BBr ehet hexddjuust i ng portion. 16 will not
enter. the skin_ 10 Thus, considering the dianeter. (about 0.3 MmO of
t he needl e-protruyudong) surface 16a and the di stance nm or norel
between the inner wall of the stahili-oer 17 and the circunferential

edge of the needkerpratrudi ngesurface 16a; sthecinners di apetgecd of ¢y
the stabilizer 17 can be set to 9 15 mmor [arger,

| nci dent al L, : Sh&%r%ﬁl%&%l"fe&%e 8%‘3‘?1' 'dzl%r 9041‘@%%%&%&&80' 1%81 s

circular tu formed.
o s _shagty UG e, 20 sl Bl amsnape, 5 hossaonn oy
thereof, 'g%4£ore, the adjusting portion 16 will not enter the skin.
10 Thus, considering the diameter (about 0.3 mm) of the
needle-protruding surface 1l6a and the distance T (4 mm or
more) between the inner wall of the stabilizer 17 and the
circumferential edge of the needle-protruding surface 16a,
the inner diameter d of the stabilizer 17 can be set to 9
15 mm or larger.
[0046]
Incidentally, the shape of the stabilizer 17 is not
limited to the circular tube shape, but may also be formed,
for example, in a polygonal prism shape, such as a
20 quadrangular prism shape, a hexagonal prism shape or the
like, having a tube hole formed in the center thereof.
[0047]
The guide portion 18 is a tip end portion of the

connection piece 24 located outside in the radial direction

25 of the first member 11 from the stabilizer 17. The guide
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The guide portion. 13 is a tip end portion or tn.::: connection piece
24 | ocated outside in the radial. direction 25 of the first nenber 11
fromthe stabilizer 17. The guide 21 portiCO 19 has a contact
surface 15a that cbntacts the. skin. The contact surtace 15a is a
portion or the tlat. snriace 24:a of the connection piece. 24: and is

a tint surfade Substte it 2 Tparalt liitfecehed Sentlihafface s tot e I<in.
stabilizer 17. By. pressing the stabilizer. 17 until the contact

surt ace | hjTaeotcaHeagjui derporei ofal8 cont actsivhe ki ppet heaftorverface
applied fromboth the stabilizer 17 and the rieSG Stt....B...)e 5
tr..,r thezski no05khdecoenecicnetl anteye maidnt aened it or abave saurface
predeterm ned val ue, and thereby IP the pPetruded portion of the

needl e tubeudsfzemithe yneeddex1prot r udb ngtsur f acel 16@ad«cor resrandi nache
to the protruding length LD can be securel- inserted into the skin.

, ) K9A The |engtih jof 1t hey di stancgrysbetveemd hergont agk 15 supface 195
of the rinide portion 18 and Inc end face 17a of the atelLdlizer 17

(referred tQ, %c'tgtg&}\}?ad&%r thon Jei ‘%F@e' %uﬁae.sﬁvtgoﬁrlotrpai8 t Ia_%rlgléic@sca{he

be pressed and punctured by a suita r essi force applied from
the needl e tube | ,and the stahi.li 17. lnci.dentally,, .the jtabl e
tkfln thé %o ce agaal eletoﬁgrerogl gr?&l% Ijl:q‘le s%t?i lllZ%rl u-%Sariln %he

pressi ng 20 Force 'of ‘the né e st izer
range of | for exaple, 30 to 20N As aresyll. fhe tomrig aptt U ed
maintained at or above a predetermined value, and thereby
10 the protruded portion of the needle tube 5 from the needle-
protruding surface 1l6a (corresponding to the protruding
length L) can be securely inserted into the skin.
[0048]
The length of the distance Y between the contact
15 surface 18a of the guide portion 18 and the end face 17a of
the stabilizer 17 (referred to as “guide portion height”)
is set so that the skin can be pressed and punctured by a
suitable pressing force applied from the needle tube 5 and
the stabilizer 17. Incidentally, the suitable pressing
20 force of the needle tube 5 and the stabilizer 17 is in a
range of, for example, 3N to 20N. As a result, the
pressing force applied from the needle tube 5 and the
stabilizer 17 to the skin is guided to the user by the

guide portion 18, so that the needle tip 5A (the blade face

25 5a) of the needle tube 5 can be securely positioned in the
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12 to ttle skin is gu:Lt]ed to the usgE:r by the guide portion 18, so
that tne needle tip 5A (the bl ade face 250f the needl e tube 5 can be
sechrely positioned in the 22 upper |layer of the skin, and it. is
possible to bring the oner a sense of reassurance. 100191 The
gui de portipn height Y. iS suitably determ ned. based on the inner

di anet er dtf@est abi¥$zepf 178nd e | @Mgt Atr eferketP ol astOghirdéy the
portion len(-th.' hereinafter) -;-( between the tip end face of the
gui de 101110@r18 @i Sche foutcers seiveewdf-erenti al surface of the
stabilizer 17. exanple, when the inner dianmeter d of the stabilizer

17 is 1012 mm and0OO¥ke guide portion length. X is 3.0 mm the guide
portion height. Y wll be set. in arange of 2,3 -(1.6 nm [0050]
Next, the secondThenberid? wddtibe: descghbedr belsowsuitably determined

5 based on the inner diameter d of the stabilizer 17 and the
length (referred to as “guide portion length” hereinafter)
X between the tip end face of the guide portion 18 and the
outer circumferential surface of the stabilizer 17. For
example, when the inner diameter d of the stabilizer 17 is
10 12 mm and the guide portion length X is 3.0 mm, the guide
portion height Y will be set in a range of 2.3-6.6 mm.
[0050]
Next, the second member 12 will be described below.
The second member 12 is substantially formed in a tubular
15 shape. An end portion in the axial direction of the second
member 12 is an insertion portion 31 into which the base
portion 15 of the first member 11 is to be inserted, and
the other end portion in the axial direction of the second
member 12 is a fitting portion 32 for fitting a discharge
20 portion 52 (which is to be described later) of the syringe
3 therein. The size of a tube hole 3la of the insertion
portion 31 1is set corresponding to the size of the base
portion 15 of the first member 11.
[0051]

25 The insertion portion 31 is provided with a fixing
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second nmenber 12 is substantially formed in a tubular IS shape, An
end. portion in the axial direction of the second nenber 12 is an
insertion portion 31 into which the base portion loot: the first:
menber is tb inserted, and the other end portion in the axi al

drection of the second. nenber 12 is a fitting portion 32 for fitting
a di schar g@126e1. 24 br tPor"BE N whlleh S8 EG e destPFhed 4l dtler FR6f Fhest
syringe 3 therein, The size of a tube hole 31a of: the insertion
portion 31mesbget ldorrespordidigt-o Fhe Siizénef Pieke bdse por tibr1bike
of the: first menber 11, [DO.51] The insertion portion 31. d.s

provi dEEA. d&ltinoe ngd 23ecpi ecerBhyousol whi thomhetbennécbi ornpi ecef 24the
O the f-irst nenber 11 is connected_ The fixing. piece 34 is. a
ring-like finarge ifoel Neci t cont Bnucus] ypfoonutihe topwene of the radial
I nsertiOn pOrtiOn $1 and protruded outward in the radial direction.

The fiat. sunface 24P ofict heaeonneekicenopiece 24 eprovirded iidh gdhece 24
first menber 11 abuts the, fixing. piece 34 toes to be fized.

Exanpl es of, {he jaet hod fior £i xbngpkReeli Xiing, pi £cend4randninejcce 34
connection piece 24, to each other i1nclude: adhesive, ultrasonic

LS S TSR LA IS £ By wne

The di aneter a .5Z2a of the T ng portion

correspondi.ng .50 the di ter .of the disonarge portio 2 of the

oyri ngo 3. CARADGORbe] 18 GBEeSSHE e 101 HEL ot bual dCPhé HeHrer
the insert.ion portion 31, A thread groove 35 for screw ng the
discharge,lB&FPﬁ@ﬁ.a@@eéﬂvﬁheW%ﬁQQﬁﬁ?%§i%?#%wﬁbd#Qquu¥q gy SEHEW

surface of the fitLIP. g. portion 32, [00S31
10 fixation and the like.

[0052]

The diameter of a tube hole 32a of the fitting
portion 32 1is set corresponding to the diameter of the
discharge portion 52 of the syringe 3, and continuously

15 deceases as going toward the side of the insertion portion
31. A thread groove 35 for screwing the discharge portion
52 of the syringe 3 is formed in the inner surface of the
fitting portion 32.

[0053]

20 An engaging portion 37, to which the elastic member 7
is engaged, 1is provided between the insertion portion 31
and the fitting portion 32. The engaging portion 37 is
formed as a stepped portion protruded inward in the radial
direction from the inner surface of the second member 12,

25 and has two engaging surfaces 37a, 37b each substantially
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20An engeging portion 37: to which the elastic nenber 7

e.nge(sed, is: provided nEatween the jcreeert "ctn. p(:;i7 t on, 3-1
and the fittini portion 32, The engaging portion 37 is fornmed as a
stepped portion protruded inward in the radial direction fromthe

i nner surface of the second nenber 12, 25 and has two engagi ng

surfaces 3PACP37H164CRTsUbst Nt akiyl persendiodul ar FBetﬁécéinP“ember
direction of the second nmenber flange portion 42 (which. is to he
dbscri bed Hlater P oflartis ePastien né?rbél"fﬁs}c@ngleﬁge‘ao WPE h dERe réRgagi gt &)
projection 43 of the elastic nexher 7 is engaged with the engaging
surface S7Hif ofhthee engagt ngngporad oY 375 [ 0084d4cfiEl astic Menberjgaging
Next, the elastic nenber 7 will be described below, 10 The el astic
menber 7 isuarrarged’ansifde thke segondngenbert déh of371,heandedbe didpsr
and is interposed between the first nenber 11 and the syringe 3, The

el asti cs nepbercZtingl udeso@ bodyepakrtionmhbher f1angegpeeti an 42 the
provided 0:0 0110 end in the axial direction of the body portion 41,

and the 15&59@@5—»1? ewf%%fe' @ﬁb4%fprtwél ded -the other send of the body
portion 41 body portion 417 s fornmed in

substantlally cv' bﬁgﬁ cal shape and has two end faces 4la, 410 each

[Elastic member]
Next, the elastic member 7 will be described below.
10 The elastic member 7 1is arranged inside the second member
12 of the needle hub 6, and is interposed between the first
member 11 and the syringe 3. The elastic member 7 includes
a body portion 41, the flange portion 42 provided on one
end in the axial direction of the body portion 41, and the
15 stopper projection 43 provided the other end of the body
portion 41.
[0055]
The body portion 41 1is formed in a substantially
cylindrical shape, and has two end faces 4la, 41b each
20 perpendicular to the axial direction. The end face 15b of
the base portion 15 of the first member 11 abuts the end
face 4la of the body portion 41, and the tip end of the
discharge portion 52 of the syringe 3 liquid-tightly abuts
the end face 41b of the body portion 41. In other words,

25 the end face 41b is an abutting surface on which the tip
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20 perpendicular to the axial direction, The end face of the

h,,J.self ot the t'fdt nenber 11 abhts the end face 410. of the body
portion 41, and the tip end of the discharge porL-ion 52 of the
syringe 3 liquid etiehfl abuts the end face 41b of the body portion
41. En other words, 25the end face 41b is an nbutt.ihyj surface on
which the €ipl 25 t@ﬁddéﬁcpﬁégél§éﬁéﬂ6@ ﬁ@rﬂlﬁﬁlﬁztlﬁ 1] %ﬂﬂ?ﬁr

abuts, [0056) The body portion 41 is fornmed with an insertion
bol e 45 t hrough WHPéhlthe he of the base end 58 of the needle tube 5
protruded framthe, end face 15b of the hase portion. |I. is inserted,
The insertion hollee4boext ends iiom the axi abrdéd eettbnaof inske thgo hole
portion 41, and is opened on both end The i nner
surface of 4bodyrporti amidh ithdefidedbytlan eader ace SBdefsepar atedile
portion 40, an 10 abutting shrface side separated portion 47 and an

adhesi ve perbicon 480t QRRH from thdhen@ndatacessi de sepanated portion
portion 46 fornms the or,x43-;i:1,v;.:. of the insertion hole 4r::, on

the end fage &%a,lm%rlt%dendﬂecgnéb%l%p%qteeq5p%rxttle%s4% Stk?é)aé%?fjal
fromhe outer circnnferentiai surface of the needle tube 5 and is

fr.:in: Ledd Qe%t&%%e %dt%}%a%%d - o@:%tiotnhqlld' :}glt?.hecg érl eJcEﬂ]’?dend

hoIe 45 confi nnous i norgase yoi ng towa he en
f 41 R t th d f the, 20 b .
b the ri 0deFFE (45 S“fﬂrea”?ﬂéﬁg’&”wa s é%%d%ffaibo%p%???ﬁﬁ”%&s s

portloncan be eaS|Ig i nsert ed, _ ,
defined y an end face side separated portion 46, an

10 abutting surface side separated portion 47, and an adhesive
portion 48.
[0057]

The end face side separated portion 46 forms the

opening of the insertion hole 45 on the end face 4la. The

15 end face side separated portion 46 is spaced from the outer

circumferential surface of the needle tube 5, and is formed

in a tapered shape so that the diameter of the insertion

hole 45 continuously increases as going toward the side of

the end face 4la. With such arrangement, the side of the

20 base end 5B of the needle tube 5 protruded from the end

face 15b of the base portion 15 can be easily inserted

through the insertion hole 45. 1Incidentally, the end face

side separated portion 46 of the insertion hole 45 may also

be formed in other shapes, instead of being limited to the

25 tapered shape, as 1long as such shapes enable the needle
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througi-: thehole 45.1ncidentally, the end face side separated p
:tion 46 of the insertion hole 45 may al so be fornmed in other shapes,
instead of being limted to the 25tapered shape, 3Siong as Sij.(th
SS:Ell.1:taS ernitlple the needle tube 5 to be easily inserted

t hrough the insertion hole 45, [005c3] The abutting surface

si de separ at%é¢ port &6 $?sﬂéﬂh§n@ﬁét§ﬁeﬁpﬁ@uﬁp e iRSEHieR Hote 45 -

on the end face 410, C.; 'fhe abutt:ing surtace side separated .;
o-...,rtion, 47 H§0§§éced, fromthe outer circunferential surface of
the needle tube 5, and is fOMBd in a tapered shape: so that the

di aneter of the Shet sénttitamchale Cocontdaueeashyaiadr easesoas 4goi nprms
toward the side of the end face 41b, , providing the 10 abutting
surface sideeseparatred.opothéonndértoohheceleasti comenber efd tthe-esideo .
of the end Lace 41b at the body portion 41 is elastically . Thfornmed

so as td cover ihe-base endeSEcorsihe needhertungdse iso that ithespaced

needl e hold can nn prevented from bei ng cl osed, Furt her,

instead of thejnbli mited tq the tapered, shanee.d up abut tnetegﬂe%ut{&@&es

si do separeted portlon 4i of the insertion hoje 45 may al so be furnod

as, for ez%’?{%h 59&8&5% %Ioréé &Q@Ssﬁagga%he{héérgﬁé tdq%?nett%%i 20¢

di anetor o e5|ve port aced

outer circ erentlal .surfac é needl e t f | n_ot hor

The abut 11 HCourraEe Pt Bopar uf b GORETORCHLLST ThEr TRt Fh HevES
45 may al so be rornmed in other shapds 11:3 lonc., as such shapes

enabl e t he t§i"@&%ftihe SéAG. 25 Fé\“@e 21 SR Ehel bady &MtPSHVAflPéJ behe

el astically defornmed 27
10 abutting surface side separated portion 47 to the elastic

member 7, the side of the end face 41b of the body portion
41 is elastically deformed so as to cover the base end 5B
of the needle tube 5, so that the needle hole can be
prevented from being closed.
15 [0059]
Further, instead of being limited to the tapered
shape, the abutting surface side separated portion 47 of
the insertion hole 45 may also be formed as, for example, a
recessed portion which has a diameter larger than the
20 diameter of the adhesive portion 48 and which is spaced
from the outer circumferential surface of the needle tube 5.
In other words, the abutting surface side separated portion
47 of the insertion hole 45 may also be formed in other
shapes as 1long as such shapes enable the side of the end

25 face 41b of the body portion 41 to be elastically deformed
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so as to co,er the base end b ot the nbeole tube 5s. SO that the
needl e hol e can be prevented from being cl osed. LO060] Toe adhebive
portion 48 | b ternmed between the end 5. race sidb separated portion
40 and the abutting surtace side separated. portibn 47. The adhesive
portion 48 adheres liquid -tign -, - to the outer circunferenti al
surface of Stthetthebdl €Ghe B VWEhesGeR. “af rahgefBnt eI HE drdgsi nsi de°
the syringe 3 can be prevented from being penetrated into the I C side
of the firgsharenber nettleofctlire cabebice phigly <6 tiedomr cpetoweery. tlvesed.
needl e tube 5 and the elastic nenber V, [0061.1 The fl ange
pbrtion 42 is forfédlin a. ring-like shape protruded outward in the
nadi ai oirection tramthe outer it circo.nferential surface of the ho

cut 41. The outerhdl .adhddeter porrioh the tisanperpefit i@ wd2r Sthe end
substantially egua tb the onter dianmeter ot the bas:b OPrton 15 nt

the tirst mephersidd. sERLtStcoNediatosunface,gofheabhanggqpontiofre
42 abuts the engaging surface 37a of the engaging portion 37 20

d : 2. d o
arrange O@ﬁd@ %%%%Q%%%fgb &rtl2n @nd thh opher, b ra%ator%lirofria% ﬁ%}%g%s

f.L,..tn.ge porti ts the end face. 155 of the base por

of the first nenber ~.. The .el abtic menber? i e the
needl e huhiéqgﬁd§§ﬁ§h%ém;%ftih?f?%ﬁ%% %%? F%%$r§é£§§?th%ggﬁSaﬁﬁufhe

P?:;;Og837n%2dl%h%u%% %ﬁcogﬂjﬂFqgﬁﬁl1§rggggé£gngﬁsghgogEh%ni%%fgetgﬁz

syringe 3 can be prevented from being penetrated into the
10 side of the first member 11 of the needle hub 6 from
between the needle tube 5 and the elastic member 7.
[0061]
The flange portion 42 is formed in a ring-like shape
protruded outward in the radial direction from the outer
15 circumferential surface of the body portion 41. The outer
diameter of the flange portion 42 is substantially equal to
the outer diameter of the base portion 15 of the first
member 11. Thus, one flat surface of the flange portion 42
abuts the engaging surface 37a of the engaging portion 37
20 arranged in the second member 12, and the other flat
surface of the flange portion 42 abuts the end face 15b of
the base portion 15 of the first member 11. The elastic
member 7 is attached to the needle hub 6 by sandwiching the
filange portion 42 with the engaging portion 37 of the

25 second member 12 and the base portion 15 of the first
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menber 11, [0062] Simlar to the flange portion 12, the
stopper pro eot: ori 4 3 is |: ornmed in ar no-1 ke shape pro t ruded
5 out wardi nt heradi al di recti ontront heouter circunferential surface of
the body portion 41, The stopper projection 43 is engaged with the
engagi ng surface 37P of The engagi ng portion 37 provideb in the
second. nefbEPt211The fiance portion. 42 and the stopper prC

jection 43 are en ed with the engaging portion 37 of the second
menber 11, arid ﬂgégéby t he noverment of the elastic menber 7 in the
axial direction is |locked. [00631 Exanples oT the material of the

el astic nenber 7SiBiilacl ude varicounfkimgm oportbber dateritdle ( stichpasr
naturel rubber, silicone rubber and the if various kinds of

t her mOpl esbire jelcasonbe 3 ( Tnu: Ifiorasdpol yuret hane -eliant oshapestyreneuded
el asteme and the like) , and elastic. nmaterials eaco. obtained by

m xi ng & hecaftonesai dipat echal s, 2000064 §Syecinge] Theosyrivge 3 ocuter
i ncludes a. ilange body 51 and the discharge portion 52 forned

conti nuousky'r £ rom-the ithange hody. 0k The flapge Eertié% | 5 f or mbeh o

as a. circular tube_ 25 The discharge portion 527115 protruded from

one end 'nsE%%per projection 43 is engaged with the engaging surface

37b of the engaging portion 37 provided in the second
member 12. The flange portion 42 and the stopper
10 projection 43 are engaged with the engaging portion 37 of
the second member 11, and thereby the movement of the
elastic member 7 in the axial direction is locked.
[0063]
Examples of the material of the elastic member 7
15 include various kinds of rubber material (such as natural
rubber, silicone rubber and the 1like), wvarious kinds of
thermoplastic elastomer (such as polyurethane elastomer,
styrene elastomer and the like), and elastic materials each
obtained by mixing the aforesaid materials.
20 [0064]
[Syringe]
The syringe 3 includes a flange body 51 and the
discharge portion 52 formed continuously from the flange
body 51. The flange body 51 is formed as a circular tube.

25 The discharge portion 52 is protruded from one end in the
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axial. direction of the flange body 51, and is fornmed as a circular

t hbe having an outer diaa,,eter smaller than that of the flange body
51. The discharge portion S2 *s forned in a tapered shape so that the
di aneter of the discharge portion 52 conulnmousiy decreases as goi ng
tward the side O the tip end, An end face 52a , the tip end) of
the di schafgegorti®iris®n o Frat Tearpsceper pférrdl 2if af St 5°trl‘ﬂ§3da>é%tl
direction, and liquid-tightly abuts the end face 41b of the elastic
menber 7 F@rltrﬁ@rlaratwmeeg@érdr@oram OGN BY [ ATt esT el gt Hidwecomat of
w. enber 12 of the needle hub 6 is tornmed in the ouher circum erenti ai
surtace or ttke fdisschargelporti o2, d1 $3065de gasket oflonadt :isshiammd i sn
housed in the flange body Si, i5 The space inside the flange body 51
it divideda nteptwedpasisody stchetpaskethe One gpartte of offthetlspacei scharge
comuni cating with the discharge portion 62, along with the tpace

i nsi de ¢ he dirschar g porti onuds 1 dedénesadebi gui dochanhesa361 #he side
pl unger (not shown) is arranged in the other part atone space inside

the flange ody,Si; ;The, p. Wﬁﬂ%n'ds reepnected il © rhog liasketls) 3@9 tﬁe
pror o deo t ren1the oplrcatg On he ot her end of ‘the flange body

B t h t d
o1 (h the ASaldr e %efsgﬁii%ﬁ%p.friﬂtl’%ﬁ%%?%é% T PR B5the
LLQﬁLSfEZ”%ﬁ%lSﬁ%arSe?%@d' senerge elof e Pug (1 e inCe. i | el
body SI and the discharge portion 52 may be a synthetlc resin (such

as poly -aFbondte, €52pbl§priGHacene’ - coFVéFH?FenéithFﬁ%d??képrQﬁOQi53

metaj. (such as stainless steel, alumnumor the like). [0067i
10 for screwing the second member 12 of the needle hub 6 is

formed in the outer circumferential surface of the
discharge portion 52.
[0065]
A gasket (not shown) is housed in the flange body 51.
15 The space inside the flange body 51 is divided into two
parts by the gasket. One part of the space communicating
with the discharge portion 52, along with the space inside
the discharge portion 52, defines a liquid chamber 56. A
plunger (not shown) 1s arranged in the other part of the
20 space inside the flange body 51. The plunger is connected
to the gasket, and is protruded from the opening on the
other end of the flange body 51. By operating the plunger,
the gasket is moved within the flange body 51 in the axial
direction, and thereby aspiration of the drug into the

25 liquid chamber 56 and discharge of the drug filled into the
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2 Rssertly of injection needle assenbly and drug jn cot ion
devi ce 10method 01 assenbling the injection needle assenbly 2 and the
drug injection device havinb the aforesaid configuration wll be
described below with reference to FIG 3 and FIG 5.

FIG 5 is a side view showing a state where the IS needle tube 5 is
hel d by theélfi'rst ChrBRBer °P1 2 F0063T OFMeAssenbl y at- injection needl e
assenbly First, as shown In FIG 5, the needle tube 5 is

i nserted through[PA&%t hrouchs-hoie 21 of the first nember 11, 20 At.
this tinme, the length of the needle tip 5A of the needle tube 5
protruded from theef nesernmadbert 1tdhd st setge | bgdyahdgeaofl OIS lddsdlarge
which is smaller than the lengr...n of the base end 52 of the needle
tube 5 probpudednf SEAMitlye bki Bsts ymemaeri cl ke sNext (s udie sadhesliwen tisonate,
injected froifl the injection hole opened 00 the side surface of the

1;: Irjstl( rteg‘?pm%rb@yflbxle,t helydregdle d ube Sndo1the) fipst amicrl (such
| | ;s stainless steel, aluminum or the like).
[0067]
2. Assembly of injection needle assembly and drug
injection device
10 A method of assembling the injection needle assembly
2 and the drug injection device having the aforesaid
configuration will be described below with reference to FIG.
3 and FIG. 5.
FIG. 5 1is a side view showing a state where the
15 needle tube 5 is held by the first member 11.
[0068]
2-1. Assembly of injection needle assembly
First, as shown in FIG. 5, the needle tube 5 1is
inserted through the through-hole 21 of the first member 11.
20 At this time, the length of the needle tip 5A of the needle
tube 5 protruded from the first member 11 is set in a range
of 0.9-1.4 mm, which is smaller than the length of the base
end 5B of the needle tube 5 protruded from the first member
11. Next, the adhesive is injected from the injection hole

25 opened on the side surface of the first member 11 to fix
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Thereby the step of attaching the needle tube 5i S conpleted; and in
such |I. tie. the needle tube 5 1s held by the rirst nmenber 11, [00691
Next, a coating agent,such as silicone resin, fluorine rebin or the
like, is coated on the needle tip of the needle tube S. To: this

time, the coating. agent is intiltrated into the clearance bet ween

t he needl| ett“ﬁben%e@f? ahtPehe f FPstthﬁan’SéFsEI R EEp. LU g, ¥1G6- 3) -
uowbvbr, the adjusting, wortion '16 is rirovided with the d|schar b
hol e 23 whilERredMMUANEAt 66 Wi t BTt he ttheddgh- hélhe 21 egd swhiterrs s is
opened fromthe outer surLice" As a result, the coating agent

i nfiltratedoiptetehe Bhdo@ﬂmduﬂhaéﬂ@téwcnmm thedld heedl € tighénebld by
enters the discharge hole 23 fromthe inlet 225 of the ciscusucte
hol e 22, andei sidisschamged to.the end face 5a of the base portion 15
iwhich is outer side of the adjusting pcttion 16) 3nd the fiat
shrfbces 24e of thepeomnection piece Cct rrOT the outlet 23a of: tine
di scharge 20 hole 23, Thus, it is possible to prevent the coating

agent from contagtipg the 699%§h&e’a%%nthatshkh's %Os%ﬂﬁf%&ﬂérﬂf%§¥ﬁ
t he reduction of the adhe3|ve strength between the needl e tube 5 and

the first 1, il h revi i

connect ed ?gﬂgﬁén |F§Fl§e %NQﬂ¥; %h|ch ﬁ%lg8§€ ﬁ ﬁée % %ﬁ%@gﬁg%%#h
wor ds, the ortico it of thh fir er 11 and the.side of the
Pase end SBrof NG e ¥obe DS aPb NG Lo nt 6T nEOPRLERL PRnt o
portion 31 of. the secon nEnber 12, so that the ocnnectioh piece 24

of the firsflihemBérdl i Hiut §"Eh& FHEZiany i 2ee” 32" of ehe &% @%‘ﬁdtube 5
menber 12, At this tinh the side of the base end SE of the needle
tube 5.Gs PASertld thirgiigh ei@Smsert i on hollel U ftt he eflpseverio the
menber 7 arranged inside the 5ieC005t ndir:Per 12, and adhered

htly to thedadhésingepnotdan(sée iFhereafitted, wihé ftihe) lligqicece 340 Qu:23
the second nmenber 12 is fixed to the connection piece 24 of. the

first nefciwhBen kbﬂmuﬁicaﬁﬁmodisucﬁheﬁmﬁmbeghtheleuQﬂra&ami@hich is
wel ding, laser 15 welding', screw fixations.: r the Ii Is. By the

af oresai d sbepsqd theasseably cafr the injectian neegd &, assembky & dSing
conpl et ed,
agent infiltrated into the through-hole 21 through the
15 needle tube 5 enters the discharge hole 23 from the inlet
23b of the discharge hole 23, and is discharged to the end
face 5a of the base portion 15 (which is outer side of the
adjusting portion 16) and the flat surface 24a of the
connection piece 24 from the outlet 23a of the discharge
20 hole 23. Thus, it is possible to prevent the coating agent
from contacting the adhesive, so that it is possible to
prevent the reduction of the adhesive strength between the
needle tube 5 and the first member 11.

[0070]

25 Next, the second member 12, to which the elastic
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[0071: Incidentally, the nmethod of assenbling thelection 20 needl e
assenbly 2 is not [imted to the aforesaid nethod. For ezianpie, tne
firs': menber 11 and the second nenber 12 may al so be connected to
each other arfer the menber 7 has been attached. to the base end SB
01 500 needl e tube S held oh tho first ncnbhr 11, £0072h se

drucTl e-ti 8@V ck Nas PRext prteﬁéoéﬂéééfntﬁ%ﬂacﬁeqlhe dr g PﬁFE@ﬂ &ﬁ%’ the
device, i.e,, the nethod of mounting the i tion needie assenbl

the syringéizstwingnirr déscrinbed. . tha &ederl st o-wsunP: 5 trheother
i nThction needl e assenbly 2 to the svr:Lnge 3, first. the disC harge
portion 52wofrdishe tSyr ilhgee 3ppstingerbed i rtlee therft t nemgeportli gmd@2the
cf the Iril SictEon needle assenbly 2 Thereafter, the threaded.

portion. 53idk tdfe dischbasgeepdr tiBowi sciscrewedla thbthé tshreeathserted
groove ib of: the 10 fittinp portion 32. By the aforesai\_. steps,

the injectiieroneed eiassenbby Rorsidauntedt ociidessybhigeedpbeand 2, so
thereby the assenbly of the drip inlection device I. is conpleted,

[0073] 3, Methed :0fe L@ér&%@&f&ﬁl phncdevibee JSNexd , £t her methed cf1 usipg: s
the dtug |jection device

the fixing piece 34 of the second member 12. At this time,
the side of the base end 5B of the needle tube 5 is
inserted through the insertion hole 45 of the elastic
10 member 7 arranged inside the second member 12, and adhered
liquid-tightly to the adhesive portion 48 (see FIG. 3).
Thereafter, the fixing piece 34 of the second member 12 is
fixed to the connection piece 24 of the first member 11 by
a fixing method such as adhesive, ultrasonic welding, laser
15 welding, screw fixation or the like. By the aforesaid
steps, the assembly of the injection needle assembly 2 is
completed.
[0071]
Incidentally, the method of assembling the injection
20 needle assembly 2 1is not limited to the aforesaid method.
For example, the first member 11 and the second member 12
may also be connected to each other after the elastic
member 7 has been attached to the base end 5B of the needle
tube 5 held on the first member 11.

25 (0072]
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wi |l be described. below. In. order to stick the needle tip 5221 of
the needle tube 5 into the living body, first the end face 17a of the
stabilizer 17 is caused to face the skin_ Thereby the -needle tip
51'. of the needle tube S faces the 20 skin to be stnck_ Next, the
:drug injection device liis noved substantlaHy per pendi cul ar to the
ski n, S0 t Rat . thesaeedyeofi praglzripstipucfevicento the skin while
the cii'nd face 17a bf thc: stab3.1ller 17 is pressed agai nst tne
skin, 1:t this ¥&rme, the needhblyppdt thd* nirug. 4rgwrcftdce Baice, i.e.
b,s.ntacts the skin 25 so that the skin can be flatly deforned, mhlle
t he needl et84 ntatphcoiA of thnnEEglehbuhﬂd%aﬂMbdmnéémbétedsbmbmytmato
skin bv a. dentb equivalent to thb protruding I ength 3, [50741 Next,
the end faeeeléagrahghly stiabil izerdddcispadpaebssed unt olrdehe wconi@ett
tface laa of thb quidb portion 133 contacts the skin- Here, tho val ue

of the QUlgﬁepihﬁggﬂlBﬁ'aQ%dl% GseenbhG 23)d $rsets rddats the sk nepe
can be stork by a suitable pressing force appl|ed romthe needle

tube 5 andgthe, g&%gl izer 17.55Thus, it he, gg?gﬁ the, %%%Q% cFEEE%g e

tor pressing against the “ski n ‘becones a Frined val ue

As a resal ne suitable pressi force al the stabilizer 17 c
recognized%%§%ﬁﬁg u%%?gl%ﬂd:§§ % inJection necedle assemgTY

Thereafter, the threaded portion 53 of the discharge
portion 52 is screwed with the thread groove 35 of the
10 fitting portion 32. By the aforesaid steps, the injection
needle assembly 2 is mounted to the syringe 3, and thereby

the assembly of the drug injection device 1 is completed.

[0073]
3. Method of using drug injection device
15 Next, the method of using the drug injection device 1

will be described below. In order to stick the needle tip
5A of the needle tube 5 into the living body, first the end
face 17a of the stabilizer 17 1is caused to face the skin.
Thereby the needle tip 5A of the needle tube 5 faces the
20 skin to be stuck. Next, the drug injection device 1 1is
moved substantially perpendicular to the skin, so that the
needle tip 5A is stuck into the skin while the end face 1l7a
of the stabilizer 17 is pressed against the skin. At this
time, the needle-protruding surface 16a contacts the skin

25 so that the skin can be flatly deformed, while the needle
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15 tip SA and the bladm face 5a bf the needle tube 5 can be N I::11.
(1).:1.8d1 r:t: E :f)p er(yt-rN.In such a manner, the guide portion

13 becones a |l andmark fsr recodnizinp the suitable pressing force of
the stabilizer 17, and thetebv the user can use the drug injection
device 201 with a. sense of reassurance, [0076i . further, ,
since the stiabith zeft t7cabaeslend S v, tHe Bt iipaaetesf {he dritgy skin
i njection device | becones stable, so that it. is possible to stick

t ne needl e e Bty asiqmitvaBrittte tthe skia-Fditer,ergftlert + hm needl e
tip ham been stuck into the skin, waggcaused in the needle tube 5

and therefore theOdfadi can be adm nistered stably. In the case of a
needl e tube with a very short protruding length of ,K bcgui: 0.5 rns
for exanple, themexits atpesséhill i tycd hat74 he needke tipbwilikemot 1be is
inserted into the skin even if the needle tip is brought into contact

wdt h the skinsB0p,Ba: Vi rhie skhceathesskiBcks1pressed ldOWhide portion
perpendi culari\ by the stabilizer 17, the skin inside the stabilizer

17 is Straim%aﬁb%éso Bgana 10 tensi oned state fhus,e S@Slpf&etf?grtion

ski n becones h to flee fromthe needle tin 5A of the needl e tube

2, the stabiliger 07 has angeffpct ol makbngit 8% Qi orcd e, Dosghe
by a suitable pressing force applied from the needle tube 5
and the stabilizer 17. Thus, the force of the stabilizer

10 17 for pressing against the skin becomes a predetermined
value.
[0075]
As a result, the suitable pressing force of the
stabilizer 17 can be recognized by the user, and the needle
15 tip 5A and the blade face 5a of the needle tube 5 can be
securely positioned in the upper layer of the skin. In
such a manner, the guide portion 18 becomes a landmark for
recognizing the suitable pressing force of the stabilizer
17, and thereby the user can use the drug injection device
20 1 with a sense of reassurance.
[0076]
Further, since the stabilizer 17 abuts the skin, the
attitude of the drug injection device 1 becomes stable, so

that 1t 1is possible to stick the needle tube 5 straight

25 into the skin. Further, after the needle tip has been
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After the side of the needle tip SA of the needle tube 5 has stuck
into the skin, the plunger Knot shown) is pressed, so that the gasket
(not shown.) is noved toward the side of the discharge portion 52.
"I.-H:5, the drug filled in thechanber 56 of the syringe 3 i S pushed
out fromthe. discharge portion S2 and. injected into the upperyer of
the skin friomtheHeedtest FpLBA FREGALTPa e Seed! et el BEBF lendube S
needl e tnhe At this tine, since a space is forned between the tip end
of the di sctar gebpor tiimysBreghd t hedbas@cswd BB of thhe rEed e tabe 5o
t he residual mmount 3f the drug can be reduced. [oo07a-i It is
t o be undersstood stthated tdherlphnesentn i nventiren oS rotn¢¢di ¢ edube theh a
enbodi nent descri bed above and shown in the attached drawl,rlcm. .,
and vari ousramdidticcat i pnst eadihe Sendgadeo ™ abbut. 0. Bt milh Ta2id idstguple,
fromspirit:ne scope O fiie present invention. For exanple, although

the present:reirkodi gent pssdescribed thased:ea anexanptepi iivhi CRodn pe
el astic nenber is provided between the first nenber and the second

inerc,1: ) :ER. red henij eGLi @ ineedl s, assenbly {my ke 10,canfigured,
wi thout the elastic nmenber, or the second nenber and the el astic

member may e ntsgrally Lormed,, Exphanatign. of, Reterence Mimaials ;.
[ 00791 drug injection device
pressed down perpendicularly by the stabilizer 17, the skin
inside the stabilizer 17 1is strained so as to be in a

10 tensioned state. Thus, since the skin becomes hard to flee
from the needle tip 5A of the needle tube 2, the stabilizer
17 has an effect of making it easier for the needle tip 5A
to stick the skin.

[0077]

15 After the side of the needle tip 5A of the needle
tube 5 has stuck into the skin, the plunger (not shown) is
pressed, so that the gasket (not shown) is moved toward the
side of the discharge portion 52. Thus, the drug filled in
the liquid chamber 56 of the syringe 3 is pushed out from

20 the discharge portion 52 and injected into the upper layer
of the skin from the needle tip 5A through the needle hole
of the needle tube 5. At this time, since a space 1is
formed between the tip end of the discharge portion 52 and

the base end 5B of the needle tube 5, the residual amount

25 of the drug can be reduced.
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15 2injection needl e assenbly 3syringe 5needl e tube 5Aneedl e tip
5bbase end 20 5abl ade tace 6needl e hub el astic nenber 11first menber
12second nenber 25 15base portion | badjusting portion

10

15

20

25

[0078]

It is to be understood that the present invention is
not limited to the embodiment described above and shown in
the attached drawings, and various modifications can Dbe
made without departing from the spirit and scope of the
present invention. For example, although the present
embodiment is described based on an example in which an
elastic member is provided between the first member and the
second member, the 1injection needle assembly may be
configured without the elastic member, or the second member
and the elastic member may be integrally formed.

Explanation of Reference Numerals

[0079]
1 drug injection device
2 injection needle assembly
3 syringe
5 needle tube

5A needle tip
5b base end

5a blade face

6 needle hub

7 elastic member
L1 first member
12 second member
15 base portion
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16. needl e-protrudi ng surface C. tabilizer |aguide portion. adhesive
21t hr ough-hol e 22i nj ection hol e 23di scharge hol e 23aout| et 1023bi nl et
24connection piece protruding |ength Qdistance fromthe
circunferential. edge of the needl e- protrudi ng surface to the

circunferential surface of the 15 needl e tube.
16 adjusting portion

léa needle-protruding surface
17 stabilizer
18 guide portion
5 20 adhesive
21 through-hole
22 injection hole
23 discharge hole
23a outlet

10 23b inlet

24 connection piece
L protruding length
S distance from the circumferential edge of the needle-

protruding surface to the circumferential surface of the
15 needle tube
T distance between the inner wall of the stabilizer and

the outer circumferential surface of the adjusting portion

X guide portion length
y guide portion height
20 d inner diameter
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di stance between the inner wall. of the staber and the outer
circunferential surface of the adjusting- portion guide, portion

Il ength guide port.i.bn height 20 dinner dianeter C ains An

i njection needl e assenbly conpri si ng: a needl e tube that has a
needl e tip capable of puncturing a living body a d that is coated
with a coating. 5. agent on the surfae®®®fSa tip-end portion on the

side of the needle tip; and. a needl e huh adapted to hold the
needl e tubé-i n afAst anecwhére thedneedibéctpp yofomhe indadl:e tube is
protruded, wherein the needle hub has a th.roug.... thole through 10

whi ch t he needl eat ubeciisei nser¢ ed;hand reesdi schargdlhbi eiexteadingle of
fromthe through-hole to the outer surface of the needle hut inn
adapt ed topdinscharige tshe icoatd ngo@gemiad thati hitr abededntd thhes coating
t hr ough- hol e, 15Theecti on needl e assenblv. according. to claim1,

S

10

15

20

25

agent on the surface of a tip-end portion on the side of
the needle tip; and

a needle hub adapted to hold the needle tube in a
state where the needle tip of the needle tube is protruded,

wherein the needle hub has a through-hole through
which the needle tube is inserted, and a discharge hole
extending from the through-hole to the outer surface of the
needle hub and adapted to discharge the coating agent

infiltrated into the through-hole.

2. The injection needle assembly according to claim 1,
wherein the needle hub has an injection hole formed
on the side surface thereof, the injection hole
communicating with the through-hole and being adapted to
inject the adhesive therein, and
wherein the discharge hole is formed at a position
closer to the side of the needle tip of the needle tube

than the injection hole.

35 The injection needle assembly according to claim 1 or

2, wherein the discharge hole comprises a plurality of
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wherein the needle hub has COinjection hoie tornmed on the sidb
surface thereat, the iniection hole commuthicating with the

t hr bugh- hol e and bei ng adapted to inject thb adhesive therein, and
20wheren the eischarge nce is ternmed. at a position cU osrl to theof
the needle tip ot the needle: tan the injecton 3. The injection needle
assenbl y. acéehdrfg teleraifmrnedr 125the wheréien ke di scharge hol e
conprises a pluralilL., of 39 discharge holes forned in the needle
hub, The injection needle asseTCy according to any bne of
claims | to 3, wherein the needle hub hab an adl ubring portion
arranged atound The neédteibubegctihe adsesbilngaportrdimchavi rinya one of
needl e-protrudi ng surface fromwhich the needle tip of the needle

tube is pretruged-1 The inj eghicenineedhe assen] yhascordi ngnt & @NysONey
of 10 G3iMs 1 to 4, wherein the needle hub has at stabilizer

arranged tgocevern asroundsthe negdle tulke hLaeast atgpwherend he,nped g
tip or the needle tube isS protruded, the stabilizer having an end

face which act ki n t e t fauynct
living bod??ge&gﬁ §E#ﬂgmfn%e8%?§26n §8P§%g§§8n%$§7accorg%§§ ngéﬁb the
one of claing erein

needl e tubgeeﬁ#?hgég.P;o theﬁgggféﬁﬁﬁb%%gp%%ﬁﬁﬁggkﬁh;Lptﬁg }Qﬁgth
ot. needl e tube protruded. front the side opposite
5. The injection needle assembly according to any one of
10 claims 1 to 4, wherein the needle hub has a stabilizer
arranged to cover around the needle tube in a state where
the needle tip of the needle tube is protruded, the
stabilizer having an end face which contacts the skin when
the needle tube punctures the living body.
15
6. The injection needle assembly according to any one of
claims 1 to 5, wherein the length of needle tip of the
needle tube protruded from the needle hub is smaller than

the length of needle tube protruded from the side opposite

20 to the needle hub.

7. The injection needle assembly according to any one of
claims 1 to 6, wherein the needle tube is in a range of 26
to 33 gauge.

25
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20 to the needae huh. The injection needle assenbly according
to any one of clainms | to 6, wherein the needle tube is in a range of
26 to 33 gauge. 8,A drug ii ection device conprising a needl e
tube that has a needle: tip capable of puncturing a |iving body and
that is coated with a coating agent on the surface of a tip -end
portion on &he sidergp ﬂﬁéeﬁgé@PedeVlce c&@"réédrée9iub adapted to hol d
the needle tube in a state: where the needle tip of the needle tube
is protruded; and ansgdingetcohnedtad thest he needPéchublp capable of
wherein the needl e hub hate through -1ngle through which the rlcedl e
tube is insertced,riand s disoharigedhobed exhenhdingcbramdt heth a coating
t hrough-hole to the outer surface of: the needl e nub and adapted to
di schar ge thercoati nghagent-rianki |4 at edibrtadt ke tdircoudbn - hake,side of
5 the needle tip;
a needle hub adapted to hold the needle tube in a
state where the needle tip of the needle tube 1is protruded;

and
a syringe connected to the needle hub,

10 wherein the needle hub has a through-hole through
which the needle tube 1is inserted, and a discharge hole
extending from the through-hole to the outer surface of the
needle hub and adapted to discharge the coating agent

infiltrated into the through-hole.
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