
SYRINGE NEEDLE ASSEMBLY AND MEDICATION INJECTION DEVICE Technical
Field 10001j          The present invention relates to an ..):iection
needle assembly (i,e, a syringe needle assembly) and a drug
in-,,ection. device 1,1" a medio.=)tion injection device) in siartace
ot a needle tip Pt a needie tube is 10 coated with a coating agent.
Background Art L0002:          Conventionally, in order to perform a
stable puncture and reduce the pain caused by the punctures a coeting
acieht, 1'3  such as si1Hcone resin, fluPtine resin or 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
needle tip, the reushness of tho tie-end portion of the needle tube
is reduced. Therefore, it is possible to 20 reduce the frist-ion
between the skin and the noedle tube caused in use, reduce the pain
caused 05 the puncture, and p rilcv7:11 a stable puncture to the
skin, 100031 



bar eampleo Patent document 1 describes an art in 25 which a ,4uartf
friln, which is chemically neutral and stable,  is used as the
coating agent applied to the surfce of the needle tip of the needle
tube. Prior art documents Patent documents [0004]         [Patent
document 1] Japanese Unexamined Patent Application Publication No,
B09-108351 Disclosure of the Invention Problems to be Solved by the
Invention 10[000dJ        However, in a coiwentional injection needle
assembly, the needle tube is fixed to the needle nub 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 2  the
needle hub, an adverse influence will be exerted on the adhesive that
adheres the needle tube to the needle hub, so that the adhesive
strength between the needle tube and the needle hub will be reduced,
5[0006]        Further, in an injection needle assembly used for
injecting a vaccine or the like into the upper laver of the 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 is more easily to be infiltrated into the clearance
between the needle tube and the needle huh than a general injection
needle assembly, and that is a problem. [0007] 15In 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 hob. Moans for Solving the Problems
To solve the above problems, an injection. needle assembly accorning
to an aspent of the present: invention 25 includes a needle tube that
has a needleK 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
needle hub adapted to hold the needle tube in a state where the
needle tip of the needle tube is protruded. 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-hdle, 10[0009]        Further, a drug
injection device according to ancnther aspect of the present
invention. includes a. needle tube that has a needle tip capable of
puncturing 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 Lip of the needle tube is protruded, and a syringe connocted
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 throdh-hole to the outer surtace C7, tue needle nub and aCapted
to discharge the coating agent infiltrated intc the through-bele.
Advantage.: of the invention [00101 With the injection needle
assembly and. the drug  injection device according to the present
invention, by forming the discharge hole for discharging the extra
coating agent in the needle hub, it. is possible to prevent the
coating agent from being infiltrated into the through - 5 hole when
coating the coating agent on the needle tip of the needle tube, As a
result, since the coating agent can be prevented 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 nub. 10
Brief Description of Drawings 



[0011]        FIG, I is a side view showing a drug injection device
according to an embodiment of the present invention;        FIG. 2 is
an exploded view of the drug injection. device according to the
aforesaid embodiment;        FIG. 3 is a cross section of an
injection needle assembly according to the aforesaid embodiment;
FIG, 4 is 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
iniecti2m. needle assembly accordidd to the aforesaid embodiment;
Best Modes for Carrying Out the Inventdon 25NO121           An.
injection needle assembly and a drug injection device according to an
embodiment of the present invention. will be described below with
reference to FIGS, 1 to 5, Note that, in the drawings, like
components are denoted by like numerals, Further, the present
invention is net I imited 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 



10 2,Assembly of injection. needle assembly and drul injection device
2-1, Assembly or njection needle assembly 2-1, Assembly of druo
injection device 3.Method of using diJ, injection device 15[00131
1,Configuration examples of injection needle assembly and drug
injection device [Druo injection devicel An injection needle assembly
and a drou injection. 20 device according. to an embodiment (referred
to as 'the :resent: embodiment" heteinartet) of the present invention
will be described below with reference to FIG, I and FaG' 2,
FIG, 1 is a side view of the drug injection crevice of: the present
embodiment, and FIG, 2 is an exploded view of 25 the drug injection
device of the present embodiment, 



[0014] A drug injection device 1used for sticking ," needle tip into
the skin from the skin surface to thereby tnject a drug into the
upper layer of the skin. The drug iection device 1e4 an injection
needle assembly 2, and a syringe 3 detachably connected to thetion
needle assembly 2 [00:1.5] Skin is composed of three layers:
epidermis, dermis 10 and subcutaneous tissue, The epidermis is a
layer of about 50-200 pm. from the skin surface, and the dermis is of
about 1.5-3,5 MN, continuing from the epidermis. Since
influenzavacrincisgenerally'cutaneous intramuscular administered, it
is administered to the lower layer of the skin or the portion. deeper
than the lower a 



6)            the other hand, itis considered to reduce La, dose of
the influenza vaccineadministering the 20vaccine. to crr:skin as a
troet enLonarepi, Indidentallthe uppeiot skin mate ermi,t, and the
dermis of the sN,  includes a. hollow needle tube 5 having a needle
hole, a needle huh 6 to which the needle tube 5 is fixed, an elastic
mmber V arranged. in the nedle. hut 6, and a cap 8 detachably
attaoned to the needle hub 6, Further: the ri needle hub 6 includes a
first member 11, which is a holding portion for holding the needle
tube 5, and a. second member 12, which is a connecting portion to
vfhich the syringe 3 is connected. [00181 10Next, the aforesaid
components of the drug injection dbyice 1 will be described below
with reference to FIGS, 3 and 4,           FIG. 3 is a cross section
of: the drug injection device I. FIG, 4 is an exploded perspective
view of the 15 drug injectIon device 1, 



[OU191 [Injectirn needle axsembd.yJ        F: needle tube of 22-33
gauge outer diabeter: 0,2-n,7 mm.) according to 1,50 standard for
medical needle ti2.),,,, IS096261$91/.Amd, 12001(h)) can be used as
the needle Cube 5 of the injection nesdie asssmbly 2,rnsidentally,
when being used to perform administration to the upper layer of the
skin, a needle tube of 26-33 gauge, prsferably 30-33 gauge, can be
used ax the neeole tubeof the 25lf,jeclion needle asxemblv 3,  [002U)
A needle tip 5A having a. blade face 0s. is provided on one end of
the needle tube 5, The other end of the needle tube 5, on the side
opposite to the needle tip 5..1\, will be referred to as a 'base end
51-3' hereinafter, The length of the blade face Se in the axial
direction of the needle. tubs 5 (.referred to as 'bevel length 19"
hereinafter) may be equal to Cu: less than 1_4 mm .which is tt-i
minimum thickness of the upper layer of the skin of an adult, which.
10 is to be described later), but ec:Tuai to or greater than about
0.5 mm, which is the bevel length whsn a. short bevel is formed in a
needle tube of -33 gauge. In other words., it is preferred that the
bevel length. 3 is set in a range of 



15        It is further preferred that the Hevel length B equal to or
less than 0.9 mm (which is the minimum thickness of the upper layer
of the skin of. a child), it is further preferred. that the bevel
length B is set in a range of 0,5-0,9 rim:, Incidentally, the term.
'short bevel" means a blade face forming an angle of I82.5 with
respect to the longitudinal direction of the needle, which is
generally. used as an injection needle. Further, a. coating agent,
such as silicone resin, fluorine resin or the like, is applied to the
surface ot the needle tip 5R of the  needle tube 5. Therefore, it is
possible to reduce the friction. between the skij. and the needle
tube caused when puncturing the living body. with the needle tube 5,
so that it is possible to reduce the pain caused by the punctur. irn
The material of the needle t:utbiaay be, for example, a. stainless
steel; however, instead of beinb limited to the stainless steel, the
material of the needle tube 5 may also be other metal such as
aluminum, aluminum alloy, titanium, 10 titanium alloy, or the like..
Further, not only a straight needle, but also a tapered needles;:
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 enP 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 ap a triangular shape, instead of being limited to a. circular
shape. The needle 20 tube. 5 is fized to the needle hub 6, [00231
i.Needle. huh: Next, the needle hub 6 will be described below. The 



first member 11. and the second member 12 of the needle nttb 25 6 are
formed separately from. each other; however, the first.  member 11
and the Second. member 12 may also be integrally t 0 ed .E X :ELM p
.1. e ZE: 0Thatal. of the. fir t mombe r and tho second member 12
include synthetic resifl. such as bolvb.dere, polyethylen.e or rhe
like. 5[0024: The first member 11inclisdos a substantially
cylindrical base portionan adjustino portion stahilizex 17, and a
guide portion 1. The base portico 15 has two end faces 15a, 15b each
perpendicular to the axial 10 direction. The adjusting portion 16 is
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 adiu inn portiom 16 lb and the axis of
the base portion 15 coincide with each other., 



A through-hole 21, through which the needle tube 5 is inserted, is
formed in the axes of the base portiom 15 and 20the acTioetIng
portion 16.An injection hole. 22 for ecting an adhesive 20 see
FiC,the LN20:-.;;-)-hol 2 1;C;2.:.1(.1)1- <I) i1nen
oircomterential sertace of- the haso pohtion lb, ani is In 25c o mrn
uni cation with t bign-n c Le 21 sor he 11  injection hole 22.s
substantially perpendicular to the through-hole 21, In other wordw,
the needle tube S is fiwbd to the base pottion 16: v the adhesive 20
1r:1:J:cited from the injection hole 22 into th through-hole 21,
F0626]        Further, the adjusting portion 16 is provided with a
dischargb hole 23 tor bischarging the coating agent infiltrated into
the through-hole 21 through thb needle tube 5. The discharge hole 23
is formad in such. a. Tanner 10 that. it communicates with the
through-hole 21 tram the outer surface of the ada s lang portion 16.
The azis bf tbb discharge hole 23 is substantially perpehdicular to
the azis of the through-bolo 21, The discharge hole 23 has an outlet
23a formed an the outer wall. at the adjusting 



15 portion 16, an::: an inlet 23b in communication with the
thtouqb-hble 21, [60271 With sucd arrangement, when coating the
cbatlna such as the as silicone resin, fiworine resin arms like, 20
on the needle tip SA of thb needle tube 5, the coatinq. agent. can be
prbvehted fropl. being ahfiitrated to the side of Lite base portion
15 through the through-hole Si. formed     thb adjusting portion 16.
As a. reault, it is possible to prevent the coating agent from
contacting the adhesive 25 20 that flubs thb needle tuber to the base
portion 15, so 12  that it is possible to prevent the reducien of the
adhesive strength between the needle tube 5 and the base pr...rtion
15. 02c3i        Tncidentally, although the present embodiment is
described based on CO ezarrbie lo which the discharge hole 23
penetrates through the aomstinq portion lb in a direction
petpendicular to the axial direction of the thrch -hole 21 the
pfesent invention is not Iiirdted to 10 this example. The same object
may also be achieved if the 



s oh a rge. hole -2.3 is a recessed portion opened trbm the aster
ssrface of the adjusting portion 16 to the throghhole 2J_ (fl
15Purtr, although the preeent embodiment is described based on an
exaffie in which the discharge hole 22 is formed in the adjusting
portion 16, the discharge hole 23 may aisc be formed in the base
bortiob 15 of the first member 11 as long as the discharge hole 23 it
formed in a 20 positicb closer to the blade face 5a of the needle
tube 5 than t-.-el ect on hale 22 to which the adhesive 20c,
injected.Furt3h.c, the discharge hole 23 may also be formed at a
p1urality at places of the first member 11, [00201 .25The side of the
base end 5D of the needle tst.e 5 is  



prctruded frbm the 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 from the 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
member 7. The end face 151) of. the base portion 15 abuts an end face
41a (which is to be described later) of the elastic member 10[0031]
A connection piece 24 is 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 or the
base 15 portion 15, and includes two flat err aces 21a, 24B opposed
to each other in trio axial direction of the base portion 15. The
second member 12 is connected to the flat surface 245 of the
connection piece 24.The tip-end portion of the connection piece 24 is
the guide portion ifThe details of the guide portion 18 will be
described later, i.001;2        The end face of the adjustinc.":
portion 16 is a needle 6 protruding surface i6a iron wnich the side
of the needle tip SA of the needle tube i. is protruded. The needle-
perpendicular to the azial direction of the needle tube 5, When the
needle tube 5 is stuck into the upper lever of the skin, the
needle-protruding surface 16a cc:ntacts the surtace onto skin, so the
insertibn S.e:,ith of the needle tube 3 into the upper layer of the
skin is regulated. In other words, the insertion deptn ot the needle
tube 5 into the Upper layer ot the skin is setertainea by the lnstS
of its needle tubs 7 protruding from the needle-protruding surface
16a (such iengtn will he referred toss 10'protruding lengtn t."
hereinafter), 



[00331        The thickness of the upper layer of the skin
corresponds to the depth frbm the surtacb of the shin to the derms
layer, which is genbrally in a range of 0.5-3,3 1mr.',i'herstore, the
crc1:roci can be set - leno. L of the needle tnbe  Joe range of
0,5-3.0 mm.        The vaccine is generally administered to the upper
arm; nowe.vb.r, when considering administering the vaccine to 20 the
upper layer of the skin, more appropriate portion to be stuck I_be
the portion aroinsci the where the skin is thick, especially the.
portion of the deltoid muscle. The rc=311C:17 ethick:nests ot tbe
1..;ppertne 53Inn      overlying the deltoid muscle was measured for
19 children 25 and 31. adults, The measurements were pertbrmed by
imaging 15  



the upper layer of skin havdno gigh ultrasonic reflectivity using an
ultrasonic measurement device f5,096:01,H-13BM High Resolution Echo
for Small Animal, NEPA GENE, CO., LTD,), Incidental]y since the
measured Yelues showed lognormal S distribution, the range of MEAN
251) was obtained by taking the gedme,-ribal mean, [00351        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. Furi,:her,
the results also showed that the thickness of the upper layer of skin
overlvina the deltoid muscle of an adult was 1L4--2. mm in the distal
portion,      2.5 undo. the middle portion, anC 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 ermine than 0,9 mm for children, and is equal to or more
than 1"4 mm for adults. Conseqiienlily, when performing injection on
the upper layer of skin overivir the deltoid muecle, it is preferred
that. 20 the protruding leb.qtt L of the needle tube 5 is set in. a
range of 0,9-1.4 mn. 10036] Ey setting the protruelno length L in
such a manner, it becomes possible to secureJy position the blade
face 5a 25 of the needle tip 5A in the upper layer of the skin. AN a.
16 



result, the needle hole Cthe oLug solution outlet) opened on the
blade face Sa can be positioned ib the upper laver of the Skih,
:egofdless ot its position in the bdade face 5a, -incidentally, even
when the drug solution outlet is g positionbd in the upper layer of
the skin, if the needle tip SA is deep.cy insertedthe upper layer of
the skin, the drug solution will flow into the subcutaneous layer
tram between the side surtace ot the end portion or tbe ITS edle tin
SA and the incise& skin, and therefore it is 10 iTportant that the
blade face Sale securely positioned in the gpper layer of the skin.
[0037; Incidentally,whenbeingused.Loperform administration to the
upper layer of: the skin, AL is 15 difficult te make the bevel length
E 1.0 mm er less if the needle tube is larger than 26 gauge.
Accoroingly" to set the ptottuding icnqtL Laf the neeele 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,. 20LOE3S:        The
needle-protruding surface 16a is forme& such that the distance S from
the circumferential edge of the needle- protruding surface 16a to the
circumferential surface tbe needle tube 5 is 1,4 mm or less,
preferably in a range 25of 0.3-.1.4 mm.The distance S from the
circumferential  



edgeoftheneedle-protrudingsurfaceIE:)atothe circumferential surface
ot the needle tube r) as set considering fhat a pressure will he
applied ro the blister formed b administering orug to the upper layer
of N. skin, an other words, the diameter of the needle -protruding
surface 16a is set to sufficiently smaller than the diameter of the
blister to be formed in the upper layer of skin, so that the
tormation of tne blister will not be obstructed, ns a result, even if
the needle-protruding 10surface 16a presses the skin around the
needle tube 5, the administereC drug can be prevented from being
leaked out, [8039J              stabilizer .L7 is tcrmed in a tubular
shape protruded from the flat surface 24a at the connection piece 15
24 provided in the base portion 15. The needle tube S and the
adjusting portion 16 are arranged in the tube hole of the stabilizer
7, In other words, the statAlizeT L7 is formed J..:55 tulhulEar
sh.=.3..pe covering around tne adpustihq portion 16 through which the
nebdie tube 5 is penetrated, 20 and. i8 radially spaced. from the
needle tl 5A. of the needle tube 5, [0Ol        The cap a is
detachably fitted to the stabilizer 17 (see FDA, 1), The cap 8 covers
the needle tip 5A of the needle tube 5, With such arrangement, when
mounting tne  needle hub 6 on the syringe 3, the needle tip SA can he
prevented EKOM being toucned by the finoe_tips and the like of the
user, DJkther, . IS possible to constantly keeP the used dkno
injection device 1 or injection needle assembly 2 in a safe
condition, and it is possible for the user to dispose the used drdo
injection devi ce 1. or :injection needle assembly 2 without anxiety.
As shown in FIG. 3, an end. face 17a of the stabilizer 10 17 is
located closer to the side of the base end 51?, of the needle tpbe 5
than the needle-protruding shrface ifs of the adjosting pbrtion 16.
When the needle tip SR of the needle tube 5 sticks the living. body,
the needle-protruding surface 16a first contacts the surface of the
skin, and 



15 then the end face 179, of the stabilizer 17 contacts the surface
of the skin. At this tirew the 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 I is subsusnuiailv perpendicular
to the skin_        Incidentally, the needle tube 5 can be kept in an
attitude. Where the needle tube is substantiaily pebpendic0lar to the
skin even if the end face 17a. of the 25 stabilizer 17 is coplanar
with the needle-protruding 19  suxface 16a or located closer to the
side of the needle tip 52.s of the needJe tote 5 than the needle
-protrud-ing surface         Incidentally, considering the raised
portion of the skin formed when the stabilizer 17 is pressed
acssinst. the skin, 131-:.:terred tnat the distance between the end
face Fia ot tne- stabilizer 1.7 and the needte-protrudincj surface
16a in the axial direction is set to 1.3 ram or less. Further, the
inner diameter d of the stabilizer 17 is 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 wail of the stabilizer 17
and the circumferential edge of the heedle-protrudin< surface 16a is
set in a range of 1-15 ram. 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.. NO4-1 



The minimal distance I between the inner wall of the 20 stab1lizer 17
and the outer circumferential surface of the adjusting portion 16 is
set t:-4 ram or more, but without upper However, if the distance I 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 12a of the stabilizer 17 into contact with the skin when  the
needle tithe 5 is to be otuck into the :Erwin of. a slender. arm"
such as an arm a. child. Thus, considering the slender arms of
children, it , pgeferred that the distance T is defined to 15 mm as
the maximum. Further,thedistanceSoetweenthe. circumferential edge of
noedie-protruding surface 16a and the circumferential surface of the
needle tube 5 is 0,3 mm or more, the adjusting portion. 16 will not
enter. the skin_ 10 Thus, considering the diameter. (about 0.3 mn0 of
the needle-protruding. surface 16a and the distance mm or morel
between the inner wall of the stahili-oer 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,
Incidentally., the shape of the stabilizer. 17 is not iiifited to the
circular tube shape, bot may also be formed, for example: in a p0.
prism. shape, such as. a 20 quadrangular prism shape, a hexagonal
prism shape or the like, having a tube hole forwod in the center
thereof, :0347' 



The guide portion. 13 is a tip end portion or tn.::: connection piece
24 located outside in the radial. direction 25 of the first member 11
from the stabilizer 17. The guide 21  portiC0 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 surface subste.nti. 1 parallel to the enti face 17a ot the 3
stabilizer 17. By. pressing the stabilizer. 17 until the contact
surtace lhja ot the guide portion 18 contacts the skin, the force
applied from both the stabilizer 17 and the rieSCiStt....B...)e 5
tr..,r the skin 0511 be cc-..inetlantiy maintained at or above a
predetermined value, and thereby IP the pPetruded portion of the
needle tube 5 frem the needle-protruding surface 16a (corresrandina
to the protruding length LD can be securel- inserted into the skin.
,)k9A The length of the distance Y between the contact 15 surface 195
of the rinide portion 18 and Inc end face 17a of the ateLdlizer 17
(referred to as 'gui(Ne portion height') is set sn that the skin can
be pressed and punctured by a suitable pressing force applied from
the needle tube I and the stabilizer 17. Incidentally, the suitable
pressing 20 force of the needle thbe 5 and the stabilizer 17 is in a
range of, for example, 30 to 20N,As a result, the t,mrr:e aptt.U..ed
from the needle tubeS ar:d the 



12 to ttle skin is gu:Lt]ed to the usEE:r by the guide portion 18, so
that tne needle tip 5A (the blade face 25of the needle tube 5 can be
sechrely positioned in the 22  upper layer of the skin, and it. is
possible to bring the omer a sense of reassurance. 100191        The
guide portipn height Y. iS suitably determined. based on the inner
diameter dthe stabilizer 17 and the length referred to as 'guide
portion len(-th.' hereinafter) -;-( between the tip end face of the
guide 1011100 18 and tho outer circumferential surface of the
stabilizer 17. example, when the inner diameter d of the stabilizer
17 is 1012 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 -(1.6 mm. [0050]
Next, the second member 12 will be described below. 



second member 12 is substantially formed in a tubular IS shape, An
end. portion in the axial direction of the second member 12 is an
insertion portion 31 into which the base portion loot: the first:
member is tb inserted, and the other end portion in the axial
drection of the second. member 12 is a fitting portion 32 for fitting
a discharge 20 1.-.brtion 52 (which is to be described later) of the
syringe 3 therein, The size of a tube hole 31a of: the insertion
portion 31 is set corresponding to the size of: the base portion 15
of the: first member 11, [D0.51] The insertion portion 31. d.s
providEEA.a ti.xing 23  piece 34., to which the connection piece 24
Of the f-irst member 11 is connected_ The fixing. piece 34 is. a
ring-like flange felMeci continuously from the tip enci of the
lnsertiOn pOrtiOn $1 and protruded outward in the radial direction.
The fiat. surface 24P of the connection piece 24 provided in. the
first member 11 abuts the, fixing. piece 34 toes to be fized.
Examples of the method for fixing the fixing. piece 34 and the
connection piece 24, to each other include: adhesive, ultrasonic
welding, Laser welding, screw 10fixation and the like, [ 0 0
The diameter at a tUbO. hole .52a of the fitting portion 32 is set
corresponding 50 the diameter of the disonarge portion. 52 of the
syringe 3, anA continuouely 15 deceases as going. toward the side of
the insert.ion portion 31, A thread groove 35 for screwing the
discharge, portion. 52 of the syringe 3 is formed in the inner
surface of the fitLIP. g. portion 32, [00S31 



20An engeging portion 37: to which the elastic member 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 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  perpendicular to the axial
direction of the second member flange portion 42 (which. is to he
dbscribed later) of thb elastic memberis engaged with the engaging 5
projection 43 of the elastic mexher 7 is engaged with the engaging
surface S7fi of the engaging portion 37, [00S41 [Elastic member]
Next, the elastic member 7 will be described below, 10 The elastic
member 7 is 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 0:0 0110 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, [00551        The body portion 41 is formed in d
substantially cv'indrical shape, and has two end faces 41a, 410 each 



20 perpendicular to the axial direction, The end face of the
h,,J.seIf ot the t'fdt member 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 mbutt.ihyj surface on
which the tip 25  end of the discharge portion 72 iicyvLi.qht1v
abuts, [0056)        The body portion 41 is formed with an insertion
bole 45 through which the he of the base end 58 of the needle tube 5
protruded fram the, end face 15b of the hase portion. I. is inserted,
The insertion hole 45 extends in the axial direction of. the boc
portion 41, and is opened on both end                       The inner
surface of body portion 41 is defined by an end race side separated
portion 40, an 10 abutting shrface side separated portion 47 and an
adhesive portion 48, [00571        The end face side separated
portion 46 forms the or,x43-;i:1,v;.: of the insertion hole 4r::, on
the end face 41a,The IS end face side separated portion 46 is spaced
from he outer circnmferentiai surface of the needle tube 5, and is
fr.:In:Led in a tapered shape so that the diameter of the insertion
hole 45 continnous1\2 inorgases as yoing toward the side of the end
face 41a, ',-1.1ith such arrangement, the side of the 20 base end 5B
of the rtoecile tube 5 ptot.1:uded rIom the end face 157 of the base
portioncan be easily inserted. 



througi-: thehole 45.Incidentally, the end face side separated p
:tion 46 of the insertion hole 45 may also be formed in other shapes,
instead of being limited to the 25tapered shape, 3S ionq as Sij.(th
SS:E11.1:taS ernit1ple the needle  tube 5 to be easily inserted
through the insertion hole 45, [005c3]        The abutting surface
side separated portico 47 forms the opening of the insertion hole 45
on the end face 410, C.;  'fhe abutt:ing surtace side separated .;
o-...,rtion, 47 is spaced, from the outer circumferential surface of
the needle tube 5, and is fOrM8d in a tapered shape: so that the
diameter of the S.itsertion hole Co continuously increases as goinp.
toward the side of the end face 41b, , providing the 10 abutting
surface side separated. portion 47 to the elastic member 7, the side
of the end Lace 41b at the body portion 41 is elastically .Thformed
so as td cover the base end SE or the needle tune 5e so that the
needle hold can nn prevented from being closed,        Further,
instead of beinb limited to the tapered. shapee tun abutt-tg. surtace
sido separeted portion 4i of the insertion hoje 45 may also be furmod
as, for ezample, a recessed portion has a diameter larger than tne 20
diametor of tho adhesive portlon 4::.3 and which is spaced. from. the
outer circumferential surface or the: needle tube 5. In othor words,
the abutting surface side separated portion 41 of the insert-in hole
45 may also be rormed in other shapds 11:3 lonc. as such shapes
enable the side of the end. 25 face 4IM of the body portion 41 to be
elastically deformed 27 



so as to co,er the base end Ob ot the nbeole tube 5s. SO that the
needle hole can be prevented from being closed. LO060] Toe adhebive
portion 48 lb termed between the end 5. race sidb separated portion
40 and the abutting surtace side separated. portibn 47. The adhesive
portion 48 adheres liquid -tiqn -, - to the outer circumferential
surface of the needle tube 5. With such. arrangement, the drug inside
the syringe 3 can be prevented from being penetrated into the IC side
of the first member. 11. of the nbeoie hub 6 from. between. the
needle tube 5 and the elastic member V, [0061.1        The flanqe
pbrtion 42 is formed in a. ring-like shape protruded outward in the
nadiai oirection tram the outer it circo.mferential surface of the ho
cut 41. The outer dl.ar.fleter ,...,f the tianpe portion 42 is
substantially egua tb the onter diameter ot the bas:b OPrton 15 mt
the tirst member. 11. Thrts, one flat surface. of the flange portion
42 abuts the engaging surface 37a of the engaging portion 37 20
arranged on th second member 12., and thb other. tlat surface of the
f.L,..tn.ge portice 42 abuts the end face. 155 of the base portion 15
of the first member 11.. The elabtic member? is attached to the
needle huh 6 by sandwiching the flanoe portion. 42 with theengaging
portion 37 of. the 25 second member 12 and the base portion 15 of the
first 28  



member 11, [0062]          Similar to the flange portion 12, the
stopper pro eot: ori 4 3 is I: ormed in a r no-1 ke shape pro t ruded
5 outwardintheradialdirectiontromtheouter circumferential surface of
the body portion 41, The stopper projection 43 is engaged with the
engaging surface 37P of The engaging portion 37 provideb in the
second. member 12. The fiance portion. 42 and the stopper prC'
jection 43 are engaged with the engaging portion 37 of the second
member 11, arid thereby the movement of the elastic member 7 in the
axial direction is locked. [00631 Examples oT the material of the
elastic member 7 15 include varioun kindn of rubber material (such as
naturel rubber, silicone rubber and the if various kinds of
therm0plestic elastombr (Tnu:li as polyurethane elantombr, styrene
elasteme and the like) , and elastic. materials eaco. obtained by
mixing the aforesaid materials, 20[0064 [Syr.inge] The syringe 3
includes a. ilange body 51 and the discharge portion 52 formed
continuously' from the flange body. 01, The flange bo , 51 is formbd
as a. circular tube_ 25 The discharge portion 52 115 protruded from
one end in the 



axial. direction of the flange body 51, and is formed as a circular
thbe having an outer diaa,,eter smaller than that of the flange body
51. The discharge portion S2 *s formed in a tapered shape so that the
diameter of the discharge portion 52 conulnwousiy decreases as going
tward the side Of the tip end, An end face 52a ;i.e., the tip end) of
the discharge portion S2 is a flat surface perpendicular to the axial
direction, and liquid-tightly abuts the end face 41b of the elastic
member 7 Further, a threaded portion 53 Ln for screwing the second
w.ember 12 of the needle hub 6 is tormed in the ouher circumierentiai
surtace or the discharge portion 52, Ii)0651 gasket (onot: sh.mJn) is
housed in the flange body Si, i5 The space inside the flange body 51
it divided into two parts by the gasket, One part of the space
communicating with the discharge portion 62, along with the tpace
inside the discharge portion 52, defines a liquid chamber 56. A
plunger (not shown) is arranged in the other part atone space inside
the flange body Si, The p.wnger is connected IC) rho ,liasKet, and is
pror o deo t rem the opircatg On he other end of the flange body 51,
By operating the plunger, the gasket is moved within the flange body
51 in the azial di e and thereby aspiration of the drug into the 25
liquid chamber 55 and discharge of the drug filled into the  ligaid
chamber 56 are performed. [0066}        The material of the flange
body SI and the discharge portion 52 may be a synthetic resin (such
as poly -arbonate, 5 polypropylene, colvethylene or the like), or a
metaj. (such as stainless steel, aluminum or the like). [0067i 



2        Rssertly of injection needle assembly and drug jn cot ion
device 10method 01 assembling the injection needle assembly 2 and the
drug injection device havinb the aforesaid configuration will 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
held by the first. member 11. [00631 I. Assembly at- injection needle
assembly First, as shown In FIG. 5, the needle tube 5 is
inserted through the throuchs-hoie 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 ills range of 0.9-1.4 MJ:,,
which is smaller than the lengr...n of the base end 52 of the needle
tube 5 protruded from the first member 11. Next, the adhesive is
injected froifl the injection hole opened 00 the side surface of the
first member 11 to fix  thc., needle tube 5 to the first mbmbcr
diI:1(, 3), 



Thereby the step of attaching the needle tube 5iS completed; and in
such I. tie. the needle tube 5 Is held by the rirst member 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 between
the needle tube 5 10 and the first member 11 by cep.LUlarits."._
uowbvbr, the adjusting, wortion '16 is rirovided with the dischargb
hole 23 which communicates with the through-hole 21 and which is
opened from the outer surLice" As a result, the coating agent
infiltrated into the through-hole 21 through the 15 needle tube 5
enters the discharge hole 23 from the inlet 225 of the ciscusucte
hole 22, and is discharged to the end face 5a of the base portion 15
iwhich is outer side of the adjusting pcttion 16) 3nd the fiat
shrfbce 24e of the connection piece Oct rrOT the outlet 23a of: tine
discharge 20 hole 23, Thus, it is possible to prevent the coating
agent from contacting the adhesive, so that it is possible tb prevent
the reduction of the adhesive strength between the needle tube 5 and
the first member 11,  I.ileMb,.1:T: 7 has been previpusiy engaged, is
connected to tne first member 11 which holds tnh needle tube Ln other
words, the base portico it of thh first member 11 and the side of the
base end SB of the needle tobe 5 are inserted into the insertion.
portion 31 of. the secon member 12, so that the ocnnectioh piece 24
of the first. member 11 abuts the fizing piece 34 of the second
member 12, At this timh the side of the base end SE of the needle
tube 5 is inserted through the insertion hole 45 of the elpstic 10
member 7 arranged inside the 5ieC005t mdir:Per 12, and adhered
htly to the adhesive no 4a (see Thereafter, the fix)h.g piece 34 Cu:
the second member 12 is fixed to the connection piece 24 of. the
first mefci:Ber 11 by a. method sucSi as acies.tre. ultrasonic
welding, laser 15 welding', screw fixations.: r the Ii Is. By the
aforesaid steps, the assembly of the injection needle assembly 2 is
completed, 



[0071: Incidentally, the method of assembling thelection 20 needle
assembly 2 is not limited to the aforesaid method. For eziampie, tne
firs': member 11 and the second member 12 may also be connected to
each other arfer the member 7 has been attached. to the base end 5B
01 500 needle tube S held oh tho first mcmbhr 11, [0072j  Assembly '
drucTle-tion device      Next, the assembly of the drug injection
device, i.e,, the method of mounting the i tion needie assembly to
the syringe 3, will be described. below. In order to mount. 5 the
inThction needle assembly 2 to the svr:Lnqe 3, first. the disC harge
portion 52 of the syringe 3 is inserted into the fitting portion 32
cf the IrilSictEon needle assembly 2 Thereafter, the threaded.
portion. 53 of the discharge portion is screwed with the thread
groove ib of: the 10 fittinp portion 32. By the aforesai\_. steps,
the injection needle assembly 2 is Tounted to the syringe 3, and
thereby the assembly of the drip inlection device I. is completed,
[0073] 3,Method of usinginjection device 15Next, the method cf using
the dtug Ijection device I 



will 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 Iiis moved substantlaHly perpendicular to the
skin, so that. the needle tip 5,1=" is stuc].., into the skin while
the cii'nd face 17a bf thc: stab3.1ler 17 is pressed against tne
skin, 1:t this tLme, the needle -protrud*n....4 surface 16a
b,s.ntacts the skin 25 so that the skin can be flatly deformed, while
the needle 34  tip 5A of the needle tube S can be insetted into the
skin bv a. demtb equivalent to thb protruding length 3, [50741 Next,
the end face 17a of thb stabilizer 17 is a parbssed until the contact
tface laa of thb quidb portion 133 contacts the skin- Here, tho value
of the guide psrtdon height 'y (see FIG, 3) is set so that the skin
can be stork by a suitable pressing force applied from the needle
tube 5 and the stabilizer 17. Thus, the force of the stabilizer 10 17
tor pressing against the skin becomes a predetermined value, NO1/5]
As a resalt, tne suitable pressing force at the stabilizer 17 can he
recognized by the user, and the needle 



15 tip SA and the bladm face 5a bf the needle tube 5 can be N.I::11.
(1).:I.Sd1 r:t: E.:f)p er(yt-rN.In such a manner, the guide portion
13 becomes a landmark fsr recodnizinp the suitable pressing force of
the stabilizer 17, and thetebv the user can use the drug injection
device 20I with a. sense of reassurance, [0076i        :further,
since the stabilizer 17 abuts the skin, the attitude. of the drug
injection device I becomes stable, so that it. is possible to stick
tne needle tube 5 straiqnt 25 into the skin-Further, after thm needle
tip ham been  stuck into the skin, waggcaused in the needle tube 5
and therefore the draci can be administered stably. In the case of a
needle tube with a very short protruding length of ,K:bcgui: 0.5 rms
for example, there is a possibility that the needle tip will not be
inserted into the skin even if the needle tip is brought into contact
wdth the skin. Boo,Ba.virh" since the skin is pressed down
perpendiculari\ by the stabilizer 17, the skin inside the stabilizer
17 is strained Sons to bean a 10 tensioned state. Thus. since the
skin becomes hard to flee from the needle tin 5A of the needle tube
2, the stabilizer 17 has an effect of making it easier for the needle
tin SA, to stick the skin. 



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 moved toward the side of the discharge portion 52.
'I.-H.:5, the drug filled in thechamber 56 of the syringe 3 iS pushed
out from the. discharge portion S2 and. injected into the upperyer of
the skin from the needle tip 5A thronrila the needle hole of the
needle tnhe At this time, since a space is formed between the tip end
of the discharge portion 52 and the base end 5B of the needle tube 5,
the residual mmount 3f the drug can be reduced.  [oo7a-i        It is
to be understood that: the present invention is not limited to the
embodiment described above and shown in the attached drawl,r1cm,..,
and various modifications can be 5. made wi.thri.i.ft thTa2:titig
fromspirit:ne scope Of fiie 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
inerc,1:_):En:.., the injection needle assembly may be 10 configured
without the elastic member, or the second member and the elastic
member may be integrally formed.. Explanation of Reference Numerals
[00791 drug injection device 



15 2injection needle assembly 3syringe 5needle tube 5Aneedle tip
5bbase end 20 5ablade tace 6needle hub elastic member 11first member
12second member 25 15base portion  lbadjusting portion 



16.needle-protruding surface C: tabilizer laguide portion. adhesive
21through-hole 22injection hole 23discharge hole 23aoutlet 1023binlet
24connection piece  protruding length Qdistance from the
circumferential. edge of the needle-      protruding surface to the
circumferential surface of the 15 needle tube. 



distance between the inner wall. of the staber and the outer
circumferential surface of the adjusting- portion  guide, portion
length  guide port.i.bn height 20 dinner diameter  Claims An
injection needle assembly comprising:        a needle tube that has a
needle tip capable of puncturing a living body a d that is coated
with a coating. 5. agent on the surface of a tip-end portion on the
side of the needle tip; and.        a needle huh 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 th.roug.... thole through 10
which the needle tube is inserted, and a discharge hbie extending
from the through-hole to the outer surface of the needle hut inn
adapted to discharge the coating agent. ififiltrated into the
through-hole, 15Theection needle assemblv. according. to claim 1, 



wherein the needle hub has CO injection hoie tormed on the sidb
surface thereat, the iniection hole commuthicating with the
thrbugh-hole and being adapted to inject thb adhesive therein, and
20wheren the eischarge nce is termed. at a position cU.osrl to theof
the needle tip ot the needle: tan the injecton 3.The injection needle
assembly. according to claim 1 or 25 2, wherein the discharge hole
comprises a pluraliL., of 39  discharge holes formed in the needle
hub,        The injection needle asseTCly according to any bne of
claims I to 3, wherein the needle hub hab an adlubring portion
arranged around the needle tube, the adjosting portdbn havini a
needle-protruding surface from which the needle tip of the needle
tube is protruded- The injection needle assembly according to any one
of 10 Ci3iMS 1 to 4, wherein the needle hub has at stabilizer
arranged to cover around the needle tube in a state where the needle
tip or the needle tube is protruded, the stabilizer having an end
face which contacts the skin when the needle tube punctures the
living body,        Thb injection needle assembly according to anv
one of claims I to S.,. wherein the Jo: oth cf needle tip of the
needle tube entruded from the needle hub is amalier than the length
ot. needle tube protruded. fromt the side opposite 



20 to the needae huh.        The injection needle assembly according
to any one of claims I to 6, wherein the needle tube is in a range of
26 to 33 gauge.  8,A drug ii ection device comprising        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        a needle nub adapted to hold
the needle tube in a state: where the needle tip of the needle tube
is protruded; and a syringe cohnected to the needle hub,
wherein the needle hub hate through -Ingle through which the rlcedl e
tube is inserted, and a discharge hole extending from the
through-hole to the outer surface of: the needle nub and adapted to
discharge the coating agent infiltrated into the throudh -hole, 


