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FI ELD 5This invention relates to a drug adm ni stration device and drug
injection device that are inproved in pperability when used for drug

adm nistration in the body. BACKGROUND ART 10 In general, where a
drug is adm nistered in the body, there is used a drug adm nistration
devi ce (syringe) including an outer tube and a plunger. The plunger is so
operated that the drug filled in a fluid chanber of the outer tube is

di scharged into the body through an 15 injection needle connected to the

tip of the MEREINERBMINISTRATIOREDEVICE ANDTRADIENE INSEERON BEICE | ne! udi ng

epiderm s, derms and subcutis. e epiderms 1s a layer having a thickness
of about 50 to 200 pmfromthe skin surface and the derms is an about 1.5
to 3.5 mmthick layer lying adjacent fromthe epiderms. Since an influenza
vaccine is generally 20 subj ect egtctipngUDCHERDEOUS Or i ntranuscul ar
admnistration, it is admnistered in the lower region of the skin or a
deeper section thereof. On the other hand, in order to reduce an
injected quantity of the vaccine, it has been investigated to adm nister
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injection device that are improved in operability when used for drug

administration in the body.

BACKGROUND ART
10

In general, where a drug is administered in the body, there is used
a drug administration device (syringe) including an outer tube and a
plunger. The plunger is so operated that the drug filed in a fluid
chamber of the outer tube is discharged into the body through an

15 injection needle connected to the fip of the outer fube.

The skin is made up of three layers including epidermis, dermis and
subcutis.  The epidermis is a layer having a thickness of about 50 to 200 um
from the skin surface and the dermis is an about 1.5 to 3.5 mm thick layer
lying adjacent from the epidermis. Since an influenza vaccine is generally

20 subjected to subcutaneous or inframuscular administration, it is administered
in the lower region of the skin or a deeper section thereof.

On the other hand, in order to reduce an injected quantity of the
vaccine, it has been investigated o administer the influenza vaccine to the
skin upper section as a target site, in which immunocompetent cells are

25 abundant. It will be noted that the skin upper section indicates the

epidermis and dermis of the skin.



25 abundant. It will be noted that the skin upper section indicates
the epiderms and derm s of the skin. The skin upper section
contai ns abundant elastic fiber tissued such as el astin, col | agen and
the like and is harder than the subcutis. Accordingly, the

adm nistration info the skin upper section needs a higher injection
pressure than the adm nistration into the subcutis because a high
back pressure is caused to generate at the skin upper section upon
drug injection._It js to be noted thal K a back pressure generating
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Document 1 includes a capsule having a drug solution filled therein, a
syringe body, and a piston rod. The piston rod is operated so as to permit
the drug solution filled in the capsule 1o be injected into the body via an
injection needle of the syringe body.
15 The technique of increasing an injection pressure upon drug
administration in the body may be one as described in Patent Document 2.
The pressure syringe described in Patent Document 2 includes a nozle
having a drug solution chamber, a piston (piston rod), and a release button.
The piston is moved at high speed by operation of the release button to
20  generate a high pressure, resulting in the injection, into the body, of the drug
solution filled in the drug solution chamber via an injection needle provided
at the nozzle.
Prior Art Documents
[Patent Documents]
25 Patent Document 1: Japanese Patent Laid-Open No. Hei 07-246237
Patent Document 2: Japanese Patent Laid-Open No. 2004-261403



Problemto be Sol ved by the invention However, where a drug is
adm nistered to the skin upper section_by use of the syringe device
set out in Patent Docunent 1, a force %pposite to the direction of
injection is exerted agai nst the drug being adm nistered by the
action of a high back pressure generating at the skin upper section.
Consequently, the needle cones off fromthe skin, wth the attendant
10 problemthat the drug | eaks fromthe skin, Thus, the syringe

devi ce described in Patent Docurment | is not suited for the case of
drug adm nistration to the skin upper section. On the ot her

, . . 5 it
necessary to move the pi ot ofOUMARYICE B MNEVERN o 15 gener ate a

hi gh pressure. This requires a.specikfic type of device nade up of a
rel ease button, a pisto r‘?%’%’n’éﬁa%{f %%'%ﬁpe%%ﬁb%hvﬁrqf@ with a probl em
in that the nunber of parts increases. In this way, the pressure
syringe described in Patent Docunent 2 has a problemin that its
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10 problem that the drug leaks from the skin. Thus, the syringe device
described in Patent Document 1 is not suited for the case of drug
administration to the skin upper section.

On the other hand, with the pressure syringe set out in Patent
Document 2, it is necessary to move the piston at high speed so as to

15  generate a high pressure. This requires a specific type of device made up
of a release button, a piston rod and a compression spring, with a problem
in that the number of parts increases. In this way, the pressure syringe
described in Patent Document 2 has a problem in that its constitution
becomes complicated.

20 An amount of a drug that can be administered 1o the skin upper
section is about 100 uL. Where a drug is administered in such a small
amount, a small-sized syringe having a small fluid chamber is employed.
However, unlike the Mantoux method, a high injection pressure is needed in
case where administration to the skin is made by vertical puncture. In order

25 to prevent drug leakage, it is necessary to strongly press a syringe against

the skin. However, existing small-sized syringes do not have such a structure



suited for continuously pressing to the skin by a strong force and
have been difficult to use. The present invention has been
made under such circunmstances as statel above and has for its object
provi sion of a drug adm nistration device of a sinple constitution
that allows a small anpbunt of a drug to be adm nistered to the skin
upper section. Means for Sol ving Probl em 10The drug adm ni stration
devi ce and drug injection device of the present invention are
characterized by including a tubular section having a fluid chamber
capabl e oﬁUlé@@cfm@@ramnu@Jsg/ prasgnana therskipag stitsenaregr st hpyg been
formed at a tip end thereof, a pusher section having a gasket

sl i dably ﬁﬂ@ﬁbﬁéoﬂﬁethe fluid chamber and a plunger connected 15 to
t he gasket, part of which is exposed outside froma base end of the

tubul ar section/N@ REBANAINVGNTIPNS BEE IRHE VPN Bt el FrUupdances
t ubul ar sectio s kept a from,t he.tupul ar. .section, and a. . .
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device holds th Il ecti.on while touching the connection section
with the ﬂ%@ﬁ%&ﬁﬁ E%ﬁq%ﬁlﬂpﬁpeo?rﬁgcﬁ@g\her section under pressing
agai nst the skin"As a consequence, a strong force can be applied to
t he pusher section, so that a needl e does not cane off the skin even

if a high back pressure occuns. ake }%%O%hg l;g{}B?msecti on. Thus, 25
ed.

the drug | eakage fromthe skin'can be preven 5 Effect of the
| nventi on

10 The drug administration device and drug injection device of the
present invention are characterized by including a tubular section having
a fluid chamber capable of accommodaiting a drug and a tubular
discharge section formed at a tip end thereof, a pusher section having a
gasket slidably movable in the fluid chamber and a plunger connected
15 to the gasket, part of which is exposed outside from a base end of the
tubular section, a tubular grip section provided outside of the tubular
section as kept away from the tubular section, and a connection section
connecting the tubular section and the grip section therewith. In this
constitution, when a drug is administered to the skin upper section, a user
20  of the drug administration device holds the grip section while touching the
connection section with the finger and can operate the pusher section
under pressing against the skin.  As a consequence, a strong force can
be applied to the pusher section, so that a needle does not come off the
skin even if a high back pressure occurs at the skin upper section. Thus,

25 the drug leakage from the skin can be prevented.



When using the drug adm nistration device and drug injection device
of the invention, the drug can be adm nistered to the skin upper
section by use of a sinple constitutiop. BRI EF DESCRI PTI ON OF

DRAW NGS Fig. 1 is a side view enbodying a drug

adm ni stration device of the invention, 10Fig. 2 is an expl oded view
enbodyi ng the drug adm nistration device of the invention,

Fig, 3 is a sectional view enbodying the drug adm ni strati on device
of the invention, Fla, 4 is % si de vi.ew enmbodyi ng a drug

i nj ection device of the inventf&ectof theinvepfign 5 is a side view of
an injection needle assenbly used in the drug injection device of the
i nventi on. Fig. 6 is an exploded view of the injection needle
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5 section by use of a simple constitution.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a side view embodying a drug administration device of the
invention.
10 Fig. 2 is an exploded view embodying the drug administration
device of the invention.
Fig. 3 is a sectional view embodying the drug administration
device of the invention.
Fig. 4 is a side view embodying a drug injection device of the
15  invention.
Fig. 5 is a side view of an injection needle assembly used in the
drug injection device of the invention.
Fig. 6 is an exploded view of the injection needle assembly used in
the drug injection device of the invention.
20 Fig. 7 is a sectional view of the injection needle assembly used in

the drug injection device of the invention.

MODE FOR CARRYING OUT THE INVENTION

25 Embodiments of the drug administration device of the invention are

now described with reference to the accompanying drawings. It will be



noted That |ike nenbers in the respective figures are indicated by
like reference nunerals. [Drug adm nistration device]
Initially, an enmbodi ment of the drug adninistration device of the
invention is described with reference to Figs. 1 and 2. Hg. 1
is a side view of an enbodi nent of a drug adm ni stration device 1.
Fig. 2 is an exploded view of an enbodi nent of the drug
adm nistration device 1. A drug admnistration device 1 is used in
case where a drug is 10 administered to the skin upper secfion. This
drug adni mcdedatiddnlikgevierbers in ihgeraspestiva tawes apres dxdiceieg by like
serving as a syringe filling a drug therein, a pusher nenber 3 used
as a pushépfeseree oWreiclsdi scharging the drug filled in the tubul ar
section 2 by application of a conpression pressure, a grip section 4
provi ded dPBigoghipstaionsavitlry of the |ubuiar section 2 to 15
cover part of the_ tubul ar section 2, d connection section 5
formed at an enddPe iBh efsf\bpﬁignapf,@fgga aEHQ @Cﬁ*ﬂ@ls&g}m@cgpﬁgq RE the
tubul ar. sectign 2 and the qgr.] ection 4_therewth. As shown in Fig.
2.t hoSt ubNericsds Sems Ul RS e RIS (508 221 mmde up of a
hol | ow cyl i nder _havj ng a .hase end.and a tip.en n i sck
section 22 cont iF@JoLésgpos' ﬁev'?lv‘b oéncan oel’mbﬁ(%"ﬁﬁgalojr8b@6@0?%r§‘%}?0%8n
tubul ar body .21 s nstitute f e cti ] rvd
second tUBHACE sbot i ZaliatborePlostel HEVRE! 87 s BBoBHBRR % 18
connect! ony yministration device 1.
A drug administration device 1 is used in case where a drug is
10 administered to the skin upper section. This drug administration device 1 is
made up of a tubular section 2 serving as a syringe filing a drug therein, a
pusher member 3 used as a pusher section for discharging the drug filed in
the tubular section 2 by application of a compression pressure, a grip
section 4 provided along an outer periphery of the tubular section 2 to
15 cover part of the tubular section 2, and a connection section 5 formed at
an end portion of the grip section 4 and connecting the tubular section 2
and the grip section 4 therewith.
As shown in Fig. 2, the tubular section 2 includes a tubular body 21
made up of a hollow cylinder having a base end and a tip end, and a
20 discharge section 22 contiguous to the tip end of the tubular body 21. The
tubular body 21 is constituted of a covered section 21a serving as a second
tubular section and covered with the grip section 4 and the connection
section 5, an exposed section 21b serving as a first tubular section not
covered with the grip section 4 and also with the connection section 5 and
25 exposed to outside. In the exposed section 21b, there is formed a fluid

chamber 7, in which a drug can be stored. The exposed section 21b is so



section 5, on exposed section 21b serving as a first tubular section
nol covered with the grip section 4 and also with the connection
section 5 and exposed to outside, in The exposed section 21b, there
is formed a fluid chanmber 7, in which a drug can be stored. The
exposed section 21b is so formed that its size of the inner dianeter
is slightly smaller than the size of the inner dianeter of the
covered section 21a, It wll be noted that the | ength of the exposed
section 21b of the tubular body 21 is indicated as Hl he
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drug in th anber 7 or the scale provid e outer
peri pher alsathegpf the exposed section 21b to 25 becone readily
vi si bl e.

The grip section 4 is formed around the outer periphery of the
tubular body 21 in the form of a cylinder having an outer diameter larger
15 than the cylinder of the tubular body 21. The inner peripheral surface of
the grip section 4 is kept away from the outer peripheral surface of the
covered section 21a of the tubular body 21 and a space 6 is formed
between the grip section 4 and the tubular body 21. This allows the drug
administration device 1 to be light in weight. Additiondlly, the covered
20 section 21a can be improved in visibility. More particularly, the grip
section 4 is so configured as to cover only the covered section 21a
therewith and not to cover the exposed section 21b of the tubular body
21. This permits an amount of drug in the fluid chamber 7 or the scale
provided at the outer peripheral surface of the exposed section 21b to

25 become readily visible.

The connection section 5 is formed in the vicinity of the tip end of



The connection section 5 is forned in the vicinity of the tip end of
the grip section 4. The connection section 5 is provided between the
tubul ar body 21 and the grip section 48s0 as to connect the grip
section 4 and the tubul ar body 21 therewith. The connection section 5
is continuously formed fromthe tip end of the grip section 4 to the
tip end o portion of the covered section 2l1la and becones a fi xed
section for fixing the grip section 4 to the periphery of ihe tubular
body 21 at a di stance from The space 6. The connection section 5 is
so t aper edhehgipisestiont ér dhaneernecior sedlionobss yorpegladdeaiveegn the
toward the base end portion of the exposed section 21b. Mre

parti cul arlbpularieo@dyrhedtd dne it seHi® #s$o1as t%f:@@aaﬁftfheagm pRFiiprRd
face haying a dianeter that is smaller than the outer dianeter at the

grip sect |Qﬂ\d4 %d’qug’éerﬂén 2 héhergvdth.di diet <rorreeient idalian Body
e L RS TS 0 B e TR 41
SIS I WSRO R
connect gfﬁhég@ﬁé ShcBops4 i toechsliRnEBnET 1ASHEPHA Be A B iffonce
Becti on | SPOIRREeRE Gt *kep.?&”?%giﬁ?y %@fﬁﬁﬁ’%c‘%ﬂ@ﬁ BRAERE 0er
ng' | not arden et iy By BN Ferl ek g IBrloRiin Bolle hd gaigh o
case The 10 MRt SRELAZIED IuERg @”‘?pﬁlf% J@?%"&?@é n KRR s
the shape fBFm%%%@Opﬁ]ﬁ%tmg%a%&E'eOHo@ng ﬁné@%ﬁ?%@&?le‘g?han fhe.

snoot hl'y tapered be on

catches. Fqry ?We‘?eréfﬁ dse%mﬁ cﬁlo?%@ i%%é%’réfdl%eeterof

proj ections provided on rfac rip section nmay used

The grip sgetien & béd@/%”eqn %lstvb@éblﬁ%ecéﬁﬁekhéh%%k’r“ﬂnt@|saﬂ8>rﬁi&ﬂ‘lxﬂﬁh
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drug adm nistration device 1 fromrolling is fornmed around the flange
41. the connection section 5 is increased. Thus, the user firmly can hold the
15 grip section 4 by wrapping the little finger around the connection section
5
It is to be noted that although the connection section 5 of this
embodiment is formed at the tip end portion of the grip section 4, the
position at which the connection section is provided is not specifically limited
20 so far as the position is one at which a user is likely o hold the grip section 4.
For instance, it may be formed in the vicinity of an intermediate between
the tip end and the base end of the grip section 4. In this case, the grip
section 4 is narrowed at the middle thereof. Although the shape of the
connection section 5 of this embodiment is in a smoothly tapered form, it

25 may be one on which the finger of a user catches. For example, a

stepped shape or a configuration of projections provided on the surface of



A notch 42 is forned at the outer peripheral surface at the tip end
side of the grip section 4 across the connection section 5 for
preventing the of the drug adm %istration device 1. Plurality
(four in the configuration or the figures) of notches 42 is disposed
at equal intervals 10 along the periphery of the grip section 4.

The notch 42 is fornmed by cutting off part of the outer peripheral
surface of the grip section 4 and has a planar portion. The planar
portion of the notch 42 is formed with a gate 43 for injecting a
mol di ng r &% gripsectopanay dd asdd., the planar portion is nore recessed
than the surface of the 15 cylinder of the grip section 4, so that
an influence of Theierlp sectiohet i§évenad addoaaasegerad tleeree Mitmgncarenieg
suppr essed. The tubul ar section 2, grip section 4 and .
connect i oA4dbughwieh thaeowshay raambarss isapseicdevidiongeardd is formed
integrally nol ded. Nevertheless, for exanple, the grip section 4 may
be nol dedCERURA sESar@R@NIABNYEr N 20090k daPNiIo8e tfr SCYRN NG G0 rd®

section 2 by us f a bondi agent or the |ike. As materials
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configuration of the figures) of nofches 42 is disposed at equal intervals

10 along the periphery of the grip section 4.

The notch 42 is formed by cutting off part of the outer peripheral
surface of the grip section 4 and has a planar porfion.  The planar portion of
the notch 42 is formed with a gate 43 for injecting a molding resin. More
particularly, the planar portion is more recessed than the surface of the

15  cylinder of the grip section 4, so that an influence of bums of the gate 43
occurring after molding can be suppressed.

The fubular section 2, grip section 4 and connection section 5 of the
drug administration device 1 are integrally molded. Nevertheless, for
example, the grip section 4 may be molded as a separate member and

20 fixedly secured to the tubular section 2 by use of a bonding agent or the like.

As materials for the tubular body 21, grip section 4 and connection
section 5, there may be used synthetfic resins (plastics) such as
polycarbonates, polypropylene, polyethylene and the like. Alternatively,
metals such as stainless steels, aluminum and the like may also be used.

25 As shown in Fig. 2, the pusher member 3 is provided with a

rod-shaped plunger 31 and a gasket 32 attached to the tip end of the



pl unger 31. The plunger 31 is fornmed at the base end thereof vvilh a
di sk-shaped flange 31c. The flange 31c has a dianeter that is |arger
than an inner dianeter of the cylinderl®f the grip seclion 4. A user
presses the flange 31c with the thunb, whereupon the pusher nenber 3
is nmoved and the drug fliied in the fluid chanber 7 of the drug

adm ni stration device 1 is discharged to outside. The pl unger
31 is so forned that its section is cruciformand has a

| ar ge-di aneter section 310 provided at the base end side and having a
| ar ge di amdtegeaid. a Tsemplundican®t ér fareed omt 81® pasyiadst theradiewithpa
end 10 side and having a snall dianeter. A gasket 32 is attached to
the side dfiskshepgalfipngeadts.erTheetanes B cohasthedisegter dhatstlerger than
section 31b is so forned that its Ien?th FI is slightly larger than a
length H @1 innes depsied of deeiinden pf dne e 1amiaraf- b%d%eip.reﬁsﬁfst'fhﬁs
way, the plunger 31 is nmade thin at the tip end side thereof,, 15 so
that it cdnee Sdadmitp ineséryrae. imlﬂ@retwmrbgféﬁi hel roentiRg! SubuhaNSd

bac. y 21. Since the pJunger 31 is. e |lar i_n diapeter at. the,.
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pl unger 30@URCHES PICTEHOEH 1Or Qi ng broken during operation, |f
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large diometer and a small-diameter section 31b provided at the tip end
10 side and having a small diameter. A gasket 32 is attached to the side of
the small-diameter section 31b. The small-diometer section 31b is so
formed that its length F1 is slightly larger than a length H1 of the exposed
section 21b of the tubuiar body 21.
In this way, the plunger 31 is made thin at the tip end side thereof,
15 so that it can be readily inserted into the opening 24 of the tubular body
21. Since the plunger 31 is made larger in diameter at the base end side
where not inserted into and supported with the exposed section 21b
thereby keeping the strength of the plunger 31, the plunger 31 can be
prevented from being broken during operation. If the plunger 31
20 undergoes deflection during operation, the large-diameter section 31a
comes into contact with the inner surface of the covered section 21q,
thereby preventing the plunger 31 from bending in excess. Moreover,
the covered section 21a has an adequate length and the outer diameter
of the exposed section 21b is set larger than the inner diameter of the
25 covered section 21qa, so that there is a reduced possibility that the

discharge section 22 enters info the inner cavity of a grip section 4 of



the covered section 2la has an adequate | ength and the outer dianeter
of the exposed section 21b is set |larger than the inner dianeter of
the covered section 21a, so that therélis a reduced possibility that
t he di scharge section 22 enters into the inner cavity of a grip
section 4 of another drug adm nistration device 1 to be stuck
therein. This enables troubles during transport or fixing to fools to
be reduced and lowering in productivity in the production process to
be prevenled, In addition, ,a space between the covered section 2la

and the gPNBIRICEitsh PMIANan daricer! fRdee heclolbsreiai athit @ndivles
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is configured to.have,a shaft dianeter of, 4 to 5 nm an n axi
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S50 be ey B SorUFRC RSP LA U ehes; of U femene (e e
admi ni stration gey}cg,d noted that the plunger 31 of this embodiment is
configured to have a shaft diameter of 4 fo 5 mm and an axial length of
105 mm. In this configuration, the plunger is more elongated than with

10 the case of ordinary drug administration devices.

As a material for the plunger 31, there may be used synthetic resins
(plastics)  such as  polystyrene, polycarbonates, polypropylene,
polyethylene and the like. Alternatively, there may also be used metals
such as stainless steels, aluminum and the like.

15 Fig. 3 is a sectional view of an embodiment of a drug
administration device 1.

As shown in Fig. 3, a tubular body 21 slidably accommodates
therein a gasket 32 connected to a plunger 31. A space in an exposed
section 21b of the tubular body 21 is liquid-fightly parfitioned with the

20 gasket 32, thereby forming a fluid chamber 7 accommodating a drug
therein.

At a base end portion of the exposed section 21b inside the
tubular body 21, there is provided a stopping portion 23 for stopping the
gasket 32. The stopping portion 23 is shaped in the form of a ring by

25 causing part of the inner wall of the tubular body 21 to be inwardly

protruded. It will be noted that the stopping portion 23 should be so



As shown in Fig. 3, a tubular body 21 slidably accommbdates therein a
gasket 32 connected to a plunger 31. A space in an exposed section
21b of the tubular body 21 is |iquid-tightly partitioned with the 20
gasket 32, thereby formng a fluid chanber 7 acconmodati ng a drug

t herein. At a base end portion of the exposed section 21b

i nside the tubular body 21, there is provided a stopping portion 23
for stopping The gasket 32. The stopping portion 23 is shaped in the
formof a ring by causing part of the inner wall of the tubular body
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in the flu nber out Interruption wth the grip section

4. 10 drid theScRISM RRYiont DeoSSORRE NBLRRIL bery23] 1 &t Bf Gveded the
the vicinity of the connection section 5. This permts a distance G
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Accordingly, it the length F of the pushier nenber 3 is set at an
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fluid chanber 7 to a full extent.
15  chamber 7 without interruption with the grip section 4.

In this embodiment, the stopping portion 23 is provided in the
vicinity of the connection section 5. This permits a distance G from the
connection section 5 to a flange 31c of the pusher member 3 to be
substantially equal to a length F of the pusher member 3 in a state that

20 the gasket 32 is stopped with the stopping portion 23.  Accordingly, if the
length F of the pusher member 3 is set at an appropriate value, a user can
set a range where the flange 31c can be pushed with the thumb in a
state of touching the little finger on the connection section 5 even in the
case of a drug being filled in the fluid chamber 7 to a fuil extent.

25 The tubular body 21 of the embodiment is formed to have a

diameter of 7 mm. This diameter is substantially equal to an outer



25The tubul ar body 21 of the enbodinment is formed to have a dianeter
of 7 mm This dianeter is substantially equal to an outer 13
di aneter of an ordinary snmall-capacit yringe of O, 5 m. or 1,0 M _
However, with such an ordinary small-capacity syringe, when a drug is
adm nistered into the skin upper section, a difficulty is involved in
hol di ng the syringe against a high back pressure because of the small
outer diameter. On the other hand, W|th the drug adm ni strgtlon
d 1 of th t havi ng t he section Qse |arreter is
arger ¢ nGIPTPRGY %ES%‘@%‘%@%&%@I— Gadnclufions chdlgs plsert 16
suffici enE to pus& o the kin a al nst the back greshsure As
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adm ni strafd Qi eRHiIs8lInENSa8Rs) g2 is connected to the lip end of
the plunger 31 and the space wt Pn the tubul ar body 21 is
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10 embodiment is so configured to be appreciably small in diameter relative
toits length.  Accordingly, in order to stably support the pusher member 3
during operation, it is necessary to form a portion of the tubular body 21
accommodating the pusher member 3 as being elongated to some
extent. In this embodiment, while the pusher member 3 has the length F
15 of 105 mm, the length H of the tubular body 21 including a combination of
the covered section 21a and the exposed section 21b is formed at 72 mm.
This enables the pusher member 3 not to be shaken during operation
and thus, a user is able to operate the pusher member 3 in a stable
condition.
20  [Manner of using the drug administration device]

The gasket 32 is connected to the tfip end of the plunger 31 and
the space within the tubular body 21 is liquid-tightly partitioned by means
of the gasket 32 thereby forming the fluid chamber 7. The base end of
the plunger 31 projects from the opening 24 of the tubular body 21 and

25 also from the opening 44 of the grip section 4. A user holds the grip

section 4 to operate the plunger 31 of the pusher member 3, under which



the plunger 31 projects fromthe opening 24 of the tubular body 21
and 75 also fromthe opening 44 of the grip section 4. A user holds
the grip section 4 to operate the pIunbgr 31 of the pusher nenber 3,
under which 14 while keeping the state where the little finger of
t he user hangs on the connection section 5, the flange 31c of the
pl unger 31 projecting fromthe opening 44 of the grip section 4 is
pushed in with the thunb toward the tip end direction, This permts

the gasket 32 to be axially noved inside the tog Hl ar body 21 to
cause t he vdhilggkeeping the $Hie e thebier Thoeh Bahe gi@fahéeas oq the

of the |1 198 fsSr{a;e iorbs. fieefiange el Menel Se“sa&%‘ao?ﬁéf?m&frso%n the
devi oe] 11&%%%9 %a‘)ﬁﬁé‘é‘%gﬁﬂn&éQP@Sh@QSé‘W5? BR R ORLng o
SEIPRC A S Pl il e’
Ut o9, 98 R 11 CBLAS I HUARS el R R g 581 b
assenbl ed cﬁé’chorged. At this time, the user manipulates the connection section 5
in a state of the little finger hangs thereon. Thus, the drug administration
device 1 can be easily operated with one hand.
[Drug injection device]

10 Next, a drug injection device 8 using an injection needle assembly
100 is now described with reference to Fig. 4.

Fig. 4 is a side view of the case where an injection needle assembly
100 is mounted to a drug administration device 1 to provide a drug injection
device 8.

15 As shown in Fig. 4, the drug injection device 8 is assembled by
mounting the injection needle assembly 100 fo the drug administration
device 1. For the mounting of the injection needle assembly 100 to the
drug administration device 1, the discharge section 22 of the tubular section
2 is inserted into a fitted portion 132 (see Fig. 7) of the injection needle

20 assembly 100. A screw thread 22a made on the discharge section 22 is
fitted in a thread groove 135 of the fitted portion 132. In this way, the
mounting of the injection needle assembly 100 to the drug administration
device 1 is completed.

It will be noted that in this embodiment, although the drug injection

25 device 8 is assembled by mounting the injection needle assembly 100 to the

drug administration device 1, a needle tube may be directly mounted to



nmounting the injection ne.edle assenbly 100 to the drug

adm ni stration device 1. For the nounting of the injection needle
assenbly 100 | o the drug admi ni strati o device 1, the di schar ge
section 2.2 of the tubular section 2 is inserted into a fitted
portion 132 (see Fig. 7) of the injection needle 20 assenbly 100. A
screw thread 22a made on the discharge section 22 is fitted in a
thread groove 135 of the fitted portion 132. In this way, the

mounting of the injectjop needle assenbly 100 to the drug.
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e
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dl e tube 105 i h i
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section 22 of the tubular section 2 descri herei nafter 1s tted.

15Theimeeee ke UoDeoT 0BEs ifiectd easiRas HraBee mol7ylotfekss Rt YhOe
one that has a size of 26 to 33 gauge (outer dianeter: 0.2 to 0,45

o B “hoEale T8, % Ansiocn, b ot LR siantorie e ruo
106. The needle hub 166 includes a fir-s’r member-l 11 holding the needle
tube 105 and a second member 112, into which the discharge section 22
of the tubular section 2 described hereinafter is fitted.

15 The needle tube 105 of the injection needle assembly 100 used
may be one that has a size of 26 to 33 gauge (outer diameter: 0.2 to 0.45
mm), preferably 30 to 33 gauge, based on the ISO standards for medical
needle tube (ISO9626:1991/Amd. 1:2001(E)).

The needle tube 105 is provided at one end thereof with a needle

20 tip 105A having a blade face 105a. The other end of the needle tube
105 that is an opposite side relative to the needie tip 105A is called "base
end 105B" hereinafter. The axial length of the needle tube 105 in the
blade face 105a (hereinafter referred to as "bevel length B") may be not
larger than 1.4 mm (adult) that is a smallest thickness of the skin upper

25 section described hereinafter and not less than about 0.5 mm that is a

bevel length when a short bevel is formed in the 33-gauge needle tube.



The needl e tube 105 is provided at one end thereof with a needle 20
tip 105A having a bl ade face 105a. The ot her end of the needle tube
105 that is an opposite side relative % the needle ti p 105A is

call ed "base end 1056" hereinafter. The axial length of the needle
tube 105 in the bl ade face 105a (hereinafter referred to as "bevel
length 6") may be not larger Than 1.4 mm (adult) that is a smallest
t hi ckness of the skin upper 25 section described hereinafter and not

| ess than about O.
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20

25

needle.

The materials for the needle tube 105 include, for example,
stainless steels although not limited thereto. Ofher types of metals
including aluminum, aluminum alloys, fitanium and titanium alloys may
also be used. As the needle tube 105, there may be used not only a
straight needle, but also a tapered needle at least a part of which is
tapered. The tapered needle may be one wherein its base end portion
has a diameter larger than the tip end portion and the intermediate
portion has a tapered structure. The sectional shape along the radial
direction of the needle tube 105 may be not only circular, but also
polygonal such as triangular.

Next, the needle hub 106 is now described. Although the first
member 111 and the second member 112 of the needle hub 106 are
formed as a separate member, they may be formed integrally. The
materials for the first member 111 and the second member 112 include
synthetic resins (plastics) such as polycarbonates, polypropylene,
polyethylene and the like.

The first member 111 includes a base portion 115, a control portion
116, a stabilizing portion 117 and a guide portion 118. The base portion

115 is formed substantially in the form of a column and has axially vertical



10 including alum num alum num alloys, titaniumand titanium alloys
may al so be used. As the needl e tube 105, there may be used not only
a strai ght needle, but also a tapered feedl e at |east a part of which
is tapered. The tapered needl e nay be one wherein its base end
portion has a dianmeter larger than the tip end portion and the
internediate 15 portion has a tapered structure. The sectional shape
along the radial direction of the needle tube 105 may be not onIy

circul ar, P% al so_pol ygonal such as trian
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is opened at an outer peripheral” surface of the base portion 115 and
conmmuni cat es. Wi irjbetibAresieh i’@flseoééﬂaedvéf Q;rp@ru&érc peApheral igfdesdre

tube 105 is fixed to the base portion 115
the base portion 115 and communlco’res with the through hole 121.
More particularly, the needle tube 105 is fixed to the base portion 115 by
15 means of the bonding agent 120 injected from the injection hole 122 into
the through hole 121.

The base end 105B of the needle tube 105 is arranged to project
from the end face 115b of the base portion 115. The base portion 115 is
inserted from the side of the end face 115b into the second member 112

20 and the needle tube 105 is passed into a through hole 145, described
hereinafter, of the resilient member 107 at the side of the base end 105B
thereof. The end face 115b of the base portion 115 comes in contact
with an end face 141a, described hereinafter, of the resilient member 107.

A connection piece 124 is provided at the outer peripherai surface

25 of the base portion 115, This connection piece 124 is formed as a

ring-shaped flange projecting in a radial outer direction of the base



15 nmeans of the bonding agent 120 injected fromthe injection hole
122 into the through hole 121. The base end 105B of the needl e tube
105 is arranged to project fromthe entBface 115b of the base portion
115. The base portion 115 is inserted fromthe side of the end face
115b into the second nenber 112 20 and the needl e tube 105 is passed
into a through hole 145, described hereinafter, of the resilient
menber 107 at the side of the base end 105B thereof. The end face

115b of the hase portion 115 caones i.n contact. with,an end ce l4la
dooor | bed HRAETHE SnC ps BN gers (1940. TeARCPCKES I AregRAbarEGHon O

b ece 124 ks BovLdsd ey, Lhe oLl porl el el SHl a0 208l his,BE
flange prajectinod e 324B%AhdbRhe o8 bl ©s.t RReASE portion of the
connection piece 124 serves as a guide portion 118. This guide portion
5 118 will be described in detail hereinafter.

The end face of the control portion 116 forms a needle protrusion

surface 116a, at which a needle tip 105A of the needle tube 105 projects.

The needle profrusion surface 116a is formed as a plain face axially

intersecting at right angles with the needle tube 105. This needle

10 protrusion surface 116a regulates a depth of a puncture of the needle
tube 105 after contact with the skin surface when the needle tube 105 is
punctured into the skin upper section. More particularly, the depth of the
puncture of the needle tube 105 into the skin upper section is determined
by a length (hereinafter referred to as “projection length L") of the needle

15 tube 105 projecting from the needle protrusion surface 116a.

The thickness of the skin upper section corresponds to a depth of
from the skin surface to the dermis layer and is generally within a range of
0.5 to 3.0 mm. Accordingly, the projection length L of the needle tube
105 can be set within a range of 0.5 o 3.0 mm.

20 By the way, a vaccine is usually administered to the brachial
region. With the administration to the skin upper section, the
administration site is preferably a region around the shoulder, particularly,
the deltoid muscle region, at which the skin is thick. 19 children and 31
adults were subjected to measurement of the thickness of the skin upper

25 section of the deltoid muscles. This measurement was made by use of an

ultrasonic measuring device (NPS0R-UBM, high-resolution echo imaging



18 portion 115 and has plain faces 124a, 124b facing in an axi al
direction of the base portion 115. The second nenber 112 is connected
and fixed to the plain face 124b of t h&? connect i on pi ece 124. The end
portion of the connection piece 124 serves as a gui de portion 118.
This guide portion J.118 will be described in detail hereinafter.

The end face of the control portion 116 forns a needl e protrusion
surface 116a, at which a needle tip 105A of the needl e tube 105
projecls. The n?edle rol.rusion surface 116a i s forned a plain

t
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were subjected to neasurenent of the thic e skin upper 2
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i magi ng  Hltoid muscles was at not less than 0.9 mm for children and at not less
than 1.4 mm for adults. Accordingly, for the injection into the skin upper
section of the deltoid muscles, it is preferred to set the projection length L
of the needle tube 105 within a range of 0.9 to 1.4 mm.

15 When the projection length L is so set as defined above, it
becomes possible to reliably place the blade face 105a of the needle tip
105A at the skin upper section. Consequently, if the needle hole (drug
discharge port) opened at the blade face 105a is positioned at any
portion of the blade face 105q, it can be arrived to the skin upper section.

20 It will be noted that even if the drug discharge port is located in the skin
upper section, the needle tip 105A, punctured too deeply into the skin
upper section, causes a drug to be seeped under a subcutaneous portion
from a space between the side face of the tip end portion of the needle
tip 105A and the cut skin.  To avoid this, it is important that the blade face

25 105a be reliably located in the skin upper section.

It will be noted that with a needle tube that is thicker than 26



device for small animals, Nepa Gene Co" Ltd.) for imaging the skin
upper section whose ultrasonic reflectivity is high. It will be noted
that the measurements had a | ogarithni2® normal distribution and a
range of MEAN2SD was determ ned by geonetric average. As a
result, the thickness of the skin upper seclion in the deltoid
nuscl es of the children was found to be at 0,9 to 1.6 mm The

t hi ckness of the skin upper section in the deltoid nmuscles of the
adults was found to be at 1.4 to 2.6 mmfor the distal portion,
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proj ecti O?r?ﬁggbnf?)slurf[ﬁcé he geerdesdiupRtli®s MUdh Bralr eherr ik varigtes

(of 0.9t he use of a needle tube that is thinner than 26

Gauge is peghedrifdhe skin uppEhsearetlomdnat tusicosnsuphatst iblibapesiesive
formed that a distance S fromthe peripheral edge to the outer

peri pher alfoftfiage ¢if thde vasete t ue d0&ohseqoenter geherhaimel . deedim
preferably within a range of 0.3 to 1.4 nm The distance S fromthe

peri pher alpreglosionf stmecaeetbe prasteushenskiurdracedl e needke tube 105,
peri pheral surface of the needle tube 105 is set while
leakage of a drug being administered can be prevented.

The stabilizing portion 117 is cylindrically formed as projecting from
the plain surface 124a of the connection piece 124 provided at the base
portion 115. The stabilizing portion 117 has the needle tube 105 and the

20 control portion 116 arranged in the cylindrical hallow thereof. In other
words, the stabilizing portion 117 is cylindrically formed to cover
therearound the control portion 116, through which the needle tube 105 is
inserted and which is kept away from the needle tip 105A of the needle
tube 105 in the radial outer direction.

25 The cap 108 is detachably fitted in the stabilizing portion 117.  This
cap 108 covers the needle tip 105A of the needle tube 105. Hence,



10 taking it into consideration that a pressure is exerted on
vesicles formed by adm nistrating a drug to the skin upper section.
That is, the needle protrusion surfac@ll16a is so set thal it is much
smal l er than the vesicles formed in the skin upper section and has a
si ze enough not to inpede the formation of the vesicles. As a
consequence, when the needle protrusion surface 116a presses the skin
around the needl e tube 105, | eakage at a drug being adm ni stered can
be prevent ed. The stabilizing portion 117 is cylindrically
formed asWPESF deeingpdledmia haé i moynéedfadbeding edminsraibpnstavion 1.
pi ece 124 provid?d,at t he base portion 115. The stabilizing portion
117 has th& Reeale ibufdA esmRE Rigy epdeddiinTiQuahong ivein 1@ fiagesryed
in the cy#inﬂééc | hallo hereof . 1 n_other mqrds, the stabili zing
portion 11f 1§ MBI cal'NErs BISEdR & 'CoNQURIREr 8HEbUIE: FhenNEsnYIA

i 116 h h which_th dl 05 i | d d whj
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needl e i njrectiBqieuihjaefiohlearibpit hakhby ikRalALESHRas SN st fsefeice,
foll owed by contacting the end face 117a of the stabilizing portion

111. At tflewiddy ébﬁsf@cﬁrhg teedehacreickl 1a78foft i StciAng iggtigar tizon
117 contacts 15 the skin, the drug injection device 8 is stabilized

and the ngefietitiepinkbitaeneeidied d178 o1 1REStabifzisy isdraighi @IZ ¥ontacts
vertical to the skin, It will be noted that if the end face

117a ¢ tie stimbing arug inlectibarddvidel & issittibiited @mdtthe rees@lepluiian 105
surface as the needl e protrusion surface 1160 or is situated nearer

to a si decah Bdeecheedbe dstprelAitontitiheverdied o 20 kkihe 105 than the
needl e protrusion surface 116a, the needle tube 105 may be kept in a

post ure subst anit ivall loe wetéddabt ifotHehenskiate N1 7o ofl thed stadileing toedition
that when the elevation of the skin is taken into account under
pressi ng bf7 tshdustedidn tagopoe tian sLifdcgak tise rdedlskproirdston surface
preferred that the axial distance between the end face 117a of the
st abi | i zi hppparti§ sitvated nearer to a side of the needle tip 105A of the needle
20 tube 105 than the needie protrusion surface 116a, the needle tube 105
may be kept in a posture substantially vertical to the skin. It will also be
noted that when the elevation of the skin is taken into account under
pressing of the stabilizing portion 117 against the skin, it is preferred that
the axial distance between the end face 117a of the stabilizing portion
25 117 and the needle protrusion surface 116a is set at not larger than 1.3

mm.



25117 and the needl e protrusion surface 116a is set at not |arger
than 1,3 22 Furthernore, an inner dianeter d of the
stabilizing portion 117 is set equal t4& or larger than the dianeter
of vesicles formed in the skin, Mre particularly, a distance T from
the inner wall surface of the stabilizing portion 117 to the

peri pheral edge of the needle protrusion surface 116a is set within a
range of 4 mmto 15 mm This can prevent vesicle formation from being
i nhibited due to the application of a pressure to the vesicles from
the end face 11farthermnpee carasingrAiaggier g ontheistabilizing porfign 4i 4issée
T fromthe inner wall surface of the stabileing PortLog 117 .to the
per i pher alECa@ &0 7 lergerdesm e piineieonl war¢lss donmes iRdsentking More
upper limt so for as |t is not |less than 4 wever | a er.

i stance POleUPiy, ohcisteBFger RTLINGIAREE HObsURESCLHING 3IHHgng
portion 117. Ac ingly, ere a slender armgsuch as.of a.child is.
Ponct ur ed P 118 TaBa Rettlie ol 8609 0! e BRBGTIPra Tt SUESHR He fie
entire_end face. 1170 of t st abi li.zin rtion 117 int act .
1w 2hosskiinin 1 iende ShABhT R 153AT Pl SR bV ehiMVaER f@hation
di st ance at 15 mm i n.maxium whil e i t fo
chil &5 arrg e anbiiEs due e e SRt e & HEREIRISIE pririss
edge of t I } f - out er peri pheral
surface OE%Pﬁﬁﬁﬁgiﬁfﬁﬁ%%Ei7§3§§ﬁéSﬁ%?mﬁéggx%ﬁghhﬁfg mm the control

portion 116 doefh@?ﬁi?’@hic%ﬁ;r%?ﬁ ﬂtrln‘%;?n@%ri \'&r(}g'%ﬁffg]rc@ 88le s “‘Zs'fﬁ | Mon

the distance T (not 1ess t € |1 nner wa ace of

e, L2 BT e oL RS thopifns s, el g,

protrusion surface e di anme nee

tube 185 ifg)tﬁfér‘?iﬂﬂﬁw%ra&g s nérlésﬁ"?ﬁﬁndf Rt eHodvfert bEiopdaPHIsthEE T
c an

portion 1 an be set at not less t 9 mm 25It will be noted that

the shape @fyfhe, stabihdél NBURY tdjiendikf it nRE dabligdgt pdbAn 117,
cylinder, but nay be fornmed as a horn-shaped cylinder, 23 such as a

ﬂ;ﬁ?;@t :af ﬁ%&gﬁenn é,pﬁxp%ggérag#@ﬁ@w%pwdm@s bk@ chiyisnguBcREdN@Ith Gk
needle tube 105, it becomes difficult to bring the entire end face 117a of
the stabilizing portion 117 into contact with the skin. In this sense, it is

15 preferred to regulate the distance T at 15 mm in maximum while taking
the slenderness of child’'s arm into account.

If a distance S from the peripheral edge of the needle protrusion
surface 116a to the outer peripheral surface of the needle tube 105 is not
less than 0.3 mm, the control portion 116 does not stick into the skin.

20 Accordingly, when taking the distance T (not less than 4 mm) of from the
inner wall surface of the stabilizing portion 117 to the peripheral edge of
the needle protrusion surface 116a and the diameter (about 0.3 mm) of
the needle tube 105 into consideratfion, an inner diometer d of the
stabilizing portion 117 can be set at not less than 9 mm.

25 It will be noted that the shape of the stabilizihg portion 117 is not

limited to the cylinder, but may be formed as a horn-shaped cylinder,



The guide portion 118 is a portion |ocated at an outer peripheral
side Than the stabilizing portion 117 di sposed on the connection

pi ece 124. This 5 guide porlian 118 ha& a contact face 118a that
contacts the skin. The contact face 118a is part of a plain surface
124a of the connection piece 124 and is a plain surface substantially
parallel to the end face 1170 of the stabilizing portion 117. Wen
the stabilizing portion 117 is pushed until the contact face 118c, i

of |l he guide portion 118 contacts the skin, a pressing 10 force of
the stabi PYGH s Sor@V@HAICT PERY. tthe ersiapnralt GaY MDA ke, thevingi ¢
can be secuhgﬁ,iqvarkfbl at not | ess than a given value. Thus, the
skin is reMin@igAnsowFedNe rendeh&e® . a portion protruding fromthe
needl e protrusign surface 116 correspondi ng to t he otrusion
length L) of th & Gl POGIRN | ',SGEH@FTEWO @@rﬂ*i%og¥q{r%'ﬁh@)’ﬁi5'de
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on a | enge o e E e T N SRR bR IR The e Ers
outer perjdiaehalpsatilpsg Herbhe wtiaba! barish p@rrd’ni&ﬁhél%oﬁﬁ helee Rl digr
referred as "guide portion length"). For instance, iT the inner

dianeter @ratfustdre ssti@bi! iFAd‘QCBﬂégb@ﬁdil@?’ré hé2prah 1é?ﬁ%tﬁui)d6_f the
portion length Xis 3 mm the guide portion height Yis set wwthin a

- range of BAeddled t6be ML, thereby Neevernting seehnd freabaeckitg iduring the
descri bed. The second nenber 112 is fornmed substantially in a tubular

f or m15Oneaendnipibatioon al ong the 10 axial direction of the second
menber 112 becones an inserted portion 131, into which the base

portion 115 at AhdisthincstY frerbéne thhthist forsen 1 8d of and guide @idrton €nd to
portion becones a fitted portion 132, in which | he, discharge section

22 of t hethaubulafocedilvanoRthies sfaldilizedy pArtiarbil ar(hbodinatidl eefefrcich® as
inserted portion 131 is so set in size as to correspond to the base

poriion liguitieobottiom height” )nesbeet dt its length allows the skin to be pressed

and punctured with the needle tube 105 and the stabilizing portion 117 at

20 an appropriate pressing force. In doing so, the pressing force of the needle

tube 105 and the stabilizing portion 117 against the skin is guided by the

guide portion 118, so that not only the needle tip 105A (blade face 105a) of

the needle tube 105 can be reliably situated at the skin upper section, but

also a user can feel a sense of security. It should be noted that an

25 appropriate pressing force of the needle tube 105 and the stabilizing portion

117 is, for example, at 3 to 20 N.



The inserted portion 131 is provided with a fixing piece 134 fixed to
t he connection piece 124 of the first nmenber 111. This fixing piece
134 is formed as a radially projecting4ing-shaped fl ange conti guous
to the tip end of the inserted portion 131. The fixing piece 134 is
in abutnment with the 20 plain surface 124b of the connection piece
124 of the first menber 111 and is fixedly secured. For the manner of
fixing between the fixing piece 134 and the connection piece 124,
mention can be nade, for exanple, of the use of a bondlnq agent

ul trasoni c nel t Wieledtheginneasiameseiddiey, tha staliiang wasier ! &hdpreferably
i ke, ocA tubular hole 132a of the fitted portion 132 is set in size
cor r esponditiyn @ kanahef dilskhaf gansdeei @videogtionnaciohh )| & roRGArsHE!Y

and is 25 contjnuously made sma|ler in si rd t si de of the
P er fod. BRISTORCEoRasaH N PloaaimEa B 16s 48 e ma Ina o e Ratlan

surface t
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engaged with a fleigbesreri B! ?E‘é%ﬁ%@% o aheofe et rfigmber
resilient WEWP%MQ@ &B%for%ﬁg@%”& TBBU[d?CFS nr%n?” e%@%%%ﬁ’or‘f“c}@n@ he

st opper projection resilren Next

resilignt cHBA éﬁh@?%@drﬁﬁweﬁgér ?@ ocRithel ﬂhﬁgerﬂéadoﬁ.on 131,

S|tuat ed wthin the secon hub 106 and i s

di sposed hetweg ra;ﬁnf‘ebbr todmaRer Sléfl’rh%nf#si*r'%rﬁbéﬁh‘ﬂ GEinS&FEHoBNd2hef

S
t he tubul ar section 2. Thi's reS|I|ent menber 107 has a body portion

141, the fdtﬁ@%nepbbrﬁtsh K dineRag etedd o MB20fin tWRidpOtYe RﬂKéHcﬂge

141 in its axial direction, and the stopper projection 143 di spose

at the ot héf:n@ﬁdzpfoftﬂh@ RRsVoPeBEtLion d4liited. A tThechatePrid @ thél
is formed substantially in a cylindrical formand has end faces 14la,

141b ver tiigitddPpbRRorax8Rls sdi B 6t kigd as Toecemnssgarre td Ala afset hertibady 5
portion 141 is in abutnent with the end face 115b of the base portion

115 of] 5t hexffthe $itst svpeer 111, and the end face 141b is in |iquid-tight
abutnment with a tip era of the discharge section 22 disposed at the
t ubul ar secti onTBe iftated ortibe 1&ids frroedbdlwithsa diringbpltatntl 3f dged to

with which the 26

the connection piece 124 of the first member 111. This fixing piece 134 is
formed as a radially projecting ring-shaped flange contiguous to the tip end
of the inserted portion 131. The fixing piece 134 is in abutment with the

20 plain surface 124b of the connection piece 124 of the first member 111 and
is fixedly secured. For the manner of fixing between the fixing piece 134
and the connection piece 124, mention can be made, for example, of the
use of a bonding agent, ultrasonic melt welding, laser welding, a fixation
screw and the like.

25 A tubular hole 132a of the fitted portion 132 is set in size

correspondingly to the discharge section 22 of the tubular section 2 and is



tip end of the discharge section 22 is in light-tight abutnent.

The body portion 141 is provided with a though hole 145, into which
the base end 105B of the needle tube #5 projecting fromthe end face
115b of the base portion 115 is inserted. This through hole 145
extends aiona the axial direction of the body portion 141 and is
opened at the end faces 141a, 141b. The inner surface of the body
portion 141 is made up of an end face side spaced portion 146, an

abut nent face side spaced rtijon 147 and a contact portion 148. The
ond face SPAUNIBAREHIGIP STIHE! iAo lanahinGrt? g e TSREEPPHiSTGHS -

s Spaced MROMERERIPET| HoF aRas SBE}h%%%Eeééffq%@ hcér‘é'e Vb s
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a way that the dianeter cont1 nuou
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spaced portion 147 S dinthe resilient ne , It can

e AR T i, SThelONGgind Raraeetlnc s8Rt
el asti cal pyotrusion portion 137 is engaged with a flange portion 142, described
hereinafter, of the resiient member 107. The engaging surface 137b is

engaged with a stopper projection 143 of the resilient member 107.
Next, the resilient member 107 is described. The resilient member
15 107 is situated within the second member 112 of the needle hub 106 and is
disposed between the first member 111 and the discharge section 22 of the
tubular section 2. This resilient member 107 has a body portion 141, the
flange portion 142 disposed at one end of the body portion 141 in its axial
direction, and the stopper projection 143 disposed at the other end of the

20 body portion 141.

The body portion 141 is formed substantially in a cylindrical form and
has end faces 141a, 141b vertical to the axial direction. The end face 141a
of the body portion 141 is in abutment with the end face 115b of the base
portion 115 of the first member 111, and the end face 141b is in liquid-tight

25 abutment with a tip end of the discharge section 22 disposed at the tubular

section 2. That is, the end face 141b is an abutment face, with which the



def or med. The contact portion 148 is forned between the end
face side spaced portion 146 and the abutnent face side spaced
portion 147. This contact portion 148 iéquid-tightly contacts with
the outer peripheral surface of the needle tube 105. This can prevent
a drug in the tubular section 2 frominfiltrating between the needle
tube 105 and the resilient nmenber 107 and | eaking toward the side of
the first nmenber 111 of the needl e hub 106. The flange portion

142 is formed as a ring projecting fromthe outer Feri Pheral surface
of the bodip e af dre disChickoe sectadiZdlis ialigbtiaht @erimRN - The 10 out er
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st opper pg%rﬁgﬁi]_gg &n@o%@%;‘@rﬁ&ﬁ@g engagi ng surface 137b of the
r

engagi ng otrusion portion di sposed in the second nenber 112.

e "o Tl Phck RS S ke P Bkl aptenan i of e
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146 is spaced from the outer peripheral surface of the needle tube 105 and
is so tapered that the diameter of the through hole 145 continuously
increases toward the end face 141a. In doing so, the base end 105B of the
needle tube 105 projecting from the end face 115b of the base portion 115
15 is able to easily pass through the through hole 145. 1t will be noted that the
shape of the end face side spaced portion 146 in the through hole 145 is not
limited to the tapered one so far as it dllows easy passage of the needle
tube 105 through the through hole 145.
The abutment face side spaced portion 147 forms an opening of the
20 through hole 145 in the end face (abutment face) 141b. The abutment
face side spaced portion 147 is spaced from the outer periphery surface of
the needle tube 105 and is tapered in such a way that the diameter of the
through hole 145 continuously increases toward the end face 141b. When
the abutment face side spaced portion 147 is formed in the resilient member

25 107, it can be prevented to cover the base end 105B of the needle tube 105
with the end face 141b of the body portion 141 after having been elastically



As a material for the resilient nmenber 107, nention is made of
el astic materials including various types of rubber materials such as
natural rubber, silicone rubber and he&like, various types of
t hernopl astic el astonmers such as pol yuret hanes, styrene el astoners,
or m xtures thereof. It will be noted that although the
i njection needl e assenbly 100 is exenplified and illustrated in this
enbodi nent, the type of injection needle assenbly is not limted
thereto. For instance, the invention nmay al so be applied to an
i nj ecti ondeé@nedassenbly of a sinple structure wherein a needle tip
is projected fromthe needle hub only to a length | Osufficient to
arrive at the skid ePpEctspetiiash.]4Pmvaniasmest ketwesgn tthe @ngy face side
i njection device] . Next , the manner of use of the drug )
i nj ecti onSREGPEL TIPS tsENPhlEE APrBeatfoEs sikimeparect heartintette tThis
105A of the needle tub 5into l'iving ba the end face 117Q of
the stabi FPATRG B@mqrbﬁ“&}ﬁqu' fighiht i:amlq/:%m %%@Hf¢rso@%ot%@3f§u§ﬁ¢e
This perm i he needle tip_ 105A of he needle fube 105 t e faced to
The’skon b e e Be | Qs fendviay et Gty dog: bBuaT: Sikved
substantially.vertically to the skin t u ure, the needle tip 1
“hto the DRmntiiietnstnge frode b l65 80 HEieb Fsomet 157
is pressed against the skjn. .At this.tinme he edl.e protyusion
sur Face. 1260 BTt I0vad! Iesidkct T fsh BhrabBRd TE R e BBl Pl ps.
deforned, so th e e ti Si f.t L.e tube 105 can
be punctured i nme Eﬂﬁgg%kﬁg)h&ﬂ ;'/R%isofgﬂé“egfi}? gc%'ﬁﬁﬁ’%@%&'ﬁﬁ ftgm Tlhe ottt
Next, the i 11 zi . i 7.1 Sy ed
antii t noPEBRPERY SpARER deearodk BlioRa R af e K e Sl GRERE e
ski n.;dhe i t i I see 9. [,S: i
that 1T PR BRI PR Tl AohBR0I B FiuPhid il SR R PU
needl e t upgyH@%ABtH B as@Bortion 115 of the first member 111. One of the plain
surfaces of the flange portion 142 abuts with the engaging surface 137a of
the engaging protrusion portion 137 provided in the second member 112,
and the other plain surface abuts with the end face 115b of the base
15 portion 115 of the first member 111.  The resilient member 107 is attached to
the needle hub 106 by sandwiching the flange portion 142 between the
engaging protrusion portion 137 of the second member 112 and the base
portion 115 of the first member 111.
The stopper projection 143 is formed, like the flange portion 142, in
20 the form of a ring projecting from the outer peripheral surface of the body
portion 141 in the radial outer direction. This stopper projection 143
engages with the engaging surface 137b of the engaging protrusion portion
137 disposed in the second member 112. The axial movement of the
resilient member 107 is prevented by engagement of the flange portion
25 142 and the stopper projection 143 with the engaging protrusion portion

137 of the second member 112.



stabilizing portion 117. Accordingly, a force of pressing the skin
with the stabilizing portion 117 becones a given val ue. As a
result, an appropriate pressing force 28 the stabilizing portion 117
can be recogni zed by a user and thus, the bl ade face 1050 and the c
needl e tip 105A of the needle tube 105 can be reliably situated in

t he skin upper section thereby permtting a drug to be stably
injected. in this manner, the guide portion 118 serves as a mark of
giving recognition of an appropriate pressing force of the

stabi l'i zi ng poriAson mkfterisb fohalte aesient nmgvaﬂswofmeméiom isgmade of
injection device 8 without worry, 10Further, the stab[lizin% portion
117 abut s &lfstic mgesrisinahding ysriovnéyRrugf fUjkeitnenedely seehgis ratural
stabilized in posture, so that the needl e tube 105 can be punctured
strai ght | yuPkeb theosRi fVODEEpragetdat kg, vREOHEeBIRES e TF[I)@EP“QS?'OS“C
woul d occur after puncture can be prevented, thereby ensuring,stable
adni ni st r AIPHRNGE's UGN PRYPEIENESVIFNE HEBHNEErIsE TKBIES aereot

Pher o tiny be. sote dasedaindl et iol dati 8o o SBariastemene 100 i
i b SSRAMEACAa! SRR M P e B B
117Ts putiaritorSeadel s ioaraer PriSiki fopn bl SBeTRPRERN oy
The ski n (9 6miReERN do B raslicn "RROEBheERL LT o BRe SRR
the sii n-cineflh & pEas i KhEISEEIT SR B PREIFERIT iR isEiend”
117. ,%t ere k eﬁf@{%@% 8f1ﬁ&%@%ﬁ?§s%k'ﬂo 05A of the needle tube 105

25 into the ski unger pressed down to nove the gasket

32 toward [M]lgnr?%rgﬁégfeg)cghﬁe@rﬁﬁhﬁjé@ﬁoﬁ%\ji@é'] 22. This enabl es the drug

filled in
Next, the manner of use of the drug injection device 8 is described.

In order to puncture the needle tip 105A of the needle tube 105 into a living

body, the end face 117a of the stabilizing portion 117 is initially made faced

15 to the skin. This permits the needle tip 105A of the needle tube 105 to be

faced to the skin to be punctured. Next, the drug injection device 8 is

moved substantially vertically to the skin to puncture the needle tip 105A into

the skin, and the end face 117a of the stabilizing portion 117 is pressed

against the skin. At this time, the needle protrusion surface 116a contacts

20 the skin to enable the skin to be flatly deformed, so that the needle tip 105

side of the needle tube 105 can be punctured into the skin only by the
projection length L.

Next, the end face 117a of the stabilizing portion 117 is pressed until

the contact face 118a of the guide portion 118 contacts the skin. The

25 guide portion height Y (see Fig. 7) is so set in length that the skin is punctured

under an appropriate pressing force of the needle tube 105 and the



chanber 7 of the lubular section 2 to be forced out of the discharge
section 22 and injected fromthe needle tip 105A via the needle hole
of the needle tube 105 into the skin #3per section. At this
time, the injection needle assenbly 100 is nounted to the drug

adm nistration device 1. Wth drug injection device 8 of this

enbodi nent, while a user keeps the little finger touched on the
conedi an section 5 of the drug adm nistration device 1, the grip
section 4 can .be held to press the flange portion 31lc of the pIunﬂ$r
31 with tHeof Iﬁngbpomns1éﬁabﬁ6§0@d@9%ﬁgf@r@ec@f e G dide dkirp Withe
skin in one hand. T us h 13 back pressure occurs when the
drug i s adAPHPSg& d]? ‘HHﬁ@gC{9@§Oé63U@he needl e cannot be

renoved fromthe skin, thereby inhibitin dru { r’q@lleakl n fr_om
the skin upper 4e& [t AN appreprighg pr n@o getPathe Qj'ﬂi@ orfion
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Di SChargeuﬁﬁéfﬂﬁyﬁﬁﬁﬁ%ﬂe§9kﬁMﬂéQE@@9wﬂﬁouﬁ$ﬁﬁﬂy ng portion, 24:
10 Further, the stabilizing portion 117 abuts with the skin and thus, the
drug injection device 8 is stabilized in posture, so that the needle tube 105
can be punctured straightly into the skin.  Displacement of the needle tube
105 as would occur after puncture can be prevented, thereby ensuring
stable administration of a drug. Moreover, with a needle tube whose
15  projection length is, for example, as very short as about 0.5 mm, there may
be some cases that when the needle tip, abutted to the skin, is not
punctured into the skin. In this connection, however, when the skin pressed
with the stabilizing portion 117 is vertically pushed down, the skin at the inner
side of the stabilizing portion 117 is pulled to create a state of the skin
20 exerted thereon with a tension. In this condition, a difficulty is involved in
escaping of the skin from the needle tip 105A of the needle tube 105.
Accordingly, an effect of easier puncture of the needle tip 105A into the skin

can be expected by the provision of the stabilizing portion 117.

After the puncture of the needle tip 105A of the needle tube 105
25 info the skin, the plunger 31 is pressed down to move the gasket 32 toward

the side of the discharge section 22. This enables the drug filled in the fluid



Openi ng, 31: Plunger, 31c: Flange, 32: Gasket, 41: Range, 42: Notch, 43:

Gat e, 44: QOpeni ng, 100: Injection needl e assenbly, 105: Needl e

t ube, 105A: Needl e tip, 1053: Base end, 305a: Bl ade face, 106: Needl e
hub, 107: Resilient menber, 108: Cap, 111: First nenber, 112: Second
menber, 115: Base portion, 116: Control portion, 1160: Needl e protrusion
surface, 117: Stabil:zinc portion,118: Cuide portion, 120: Bondi ng
agent, 121: Through hol e, 124: Connecti on piece, 131: Inserted
portion,132: Fitted portion, 134: Fixing piece, 135; Thr eaﬂ@fgr ove, 137:
Engagi ng ghomsi 6rofptie itghuicrseEtionBddy per {9661 #14: O fé@%b@ﬂ&%:
End face (abutment face), 142: Fl ange portion, 143: Sto r

proj ect i ofeCHiors22 PRI ingdC iest Bom ites gﬁﬁalq tre d 08 A g %B%@@%Qﬁ%ml%ﬁf the
147: Abutnent face sid [ : [ ;
Lengt h of npasietbrlaainto the o R e Ml Contact portion, F

At this time, the injection needle assembly 100 is mounted to the

5 drug administration device 1. With drug injection device 8 of this

embodiment, while a user keeps the little finger touched on the connection

section 5 of the drug administration device 1, the grip section 4 can be held

to press the flange portion 31c of the plunger 31 with the thumb. This

enables a strong force to be added to the skin in one hand. Thus, if a high

10 back pressure occurs when the drug is administered to the upper tissues, the

needle cannot be removed from the skin, thereby inhibiting the drug from
leaking from the skin upper section.

It will be noted that the drug administration device and the drug

injection device of the invention are not limited fo those embodiments

15 stated hereinabove. With respect to the length of the tubular body 21, the

diameter and length of the plunger, the types of materials and the

configurations may be variously varied and altered without departing from

the scope of the invention.
20 EXPLANATIONS OF LETTERS OR NUMERALS

1: Drug administration device, 2: Tubular section, 3. Pusher member,
4: Grip section, 5. Connection section, é: Space, 7: Fluid chamber,
8: Drug injection device, 21: Tubular body, 21a: Covered portion
25  (Second tubular portion),  21b: Exposed porfion (first tubular portion),  22:
Discharge section, 22a: Screw thread, 23: Stopping portion, 24:



15F1: Length of smal kai anmeter section G Distance from connection
section to plunger flange H Length of tubular body : Length of
exposed portion clained is: 1. A drug administration device

conpri si ng: a tubul ar section having a fluid chanber capable
of accommpdating a drug therein and a tubul ar di scharge section
formed at a |ip end thereof; a pusher section having a gasket

slidably novable within said fluid chanber and a plunger which is
connected to said gasket and part of which is exposed outside froma
base end ©osand. t ubll Blungett i ohl.c: fdangabul 32: Graskek ectdilomlaigpos etl:
outside of said tubular section and kept away from said tubul ar
section; BRICR cofdecePtn sedth dAredingkct i HY:s Hiectaburerdieesissambind
said gri p105: Needle tube, 105A: Needle tip, 105B: Base end, 105a: Blade
face, 106: Needle hub, 107: Resiient member, 108: Cap, 111: First
5 member, 112: Second member, 115: Base portion, 116: Control
portion,  116a: Needle protfrusion surface, 117: Stabilizing portion, 118:
Guide portion, 120: Bonding agent, 121: Through hole, 124
Connection piece, 131: Inserted portion,  132: Fitted portion,  134:
Fixng piece, 135: Thread groove, 137: Engaging protrusion portion,
10 141: Body portion, 141a: End face, 141b: End face (abutment face),
142: Flange portion,  143: Stopper projection,  145: Through hole,  146:
End face side spaced portion, 147: Abutment face side spaced portion,
148: Contact portion,
F: Length of pusher member
15  Fl: Length of small-diameter section
G: Distance from connection section to plunger flange

H: Length of tubular body
H1: Length of exposed portion



section. 2. The drug admi nistration device as defined in Claim1,
character in that said tubular section includes a first tubul ar
portion wherein said fluid chanber is3Rornmed and a second tubul ar
portion disposed contiguously froma base end of said firsl tubular
portion. 20 3. The drug adm nistration device as defined in Caim 2,
characterized in that an inner dianeter of said first tubular portion
is formed smaller than an inner dianeter of said second tubul ar
portion. 4.The drug adm nistration device as defined in Caim 3,

char act er Wheal i98ldimeichist sai d plunger is so fornmed that the di ameter
on the tip end side is smaller than the dianeter on the base end
side. 33 5. The drug adm nistration device as defined in any of
Clainms 2 to 4, characterized in that said grip section is disposed
not to coVer safd@rPEradminigigtian %%Y'??&P%‘EP?‘S'@ ‘cover at |east part of
sai d second tubul a{y&ﬁrti on. . ration device as

6. The dr ug agrr.i ni sh |
defined in any @f o se€ho, h@dndct r i Jdg | ANONAPCL SEEeRlRy of
sai d second tubul ar portion is farned, not to b xposed f
end. of5 saPAGTHOGRT L. U8, heran i Cau St v on el Eei gt of
defined in . an 8f Clains 1 to 6, 10 characterized in that said first
tubul ar pBr'A %’ﬁ HRESH t he i nner surface thereof a stopping portion

the vioinity of OoRrd ot aRREn iiad o GRSk HABVABIEARRPE Rl lic
chamber and a plunger which is connected to said gasket and part of
which is exposed outside from a base end of said tubular section;
10 a tubular grip section disposed outside of said tubular section and
kept away from said tubular section; and

a connection section connecting said tubular section and said grip

section.

s 2 The drug administration device as defined in Claim 1, characterized
in that said tubular section includes a first tubular portion wherein said fluid
chamber is formed and a second tubular portion disposed contfiguously

from a base end of said first tubular portion.

20 3. The drug administration device as defined in Claim 2, characterized
in that an inner diameter of said first tubular portion is formed smaller than an

inner diameter of said second tubular portion.

4, The drug administration device as defined in Claim 3, characterized
25 in that said plunger is so formed that the diameter on the tip end side is

smaller than the diameter on the base end side.



8. The drug admi nistration device as defined in any of Clains 1 to 7,
15 characterized in that said grip section has at |east one notch on
an outer peripheral portion at a tip &3d side thereof. 9. The drug
adm ni stration device as defined in any of Clains 1 to 8,
characterized in that said discharge section has a screw thread at a
base 20 end side of the peripheral surface thereof. 10, A drug
iniectiori device conprising: a tubul ar section having a
fluid chanber capable of accommbdating a drug therein and a
cylindricél di streudijegsedmisirdiormeeves as defings enanyhelr ettimsah to 4,
injection needle including a needle tube having a needle tip 34 and
a needl e ﬁh@@enz@dannﬁh@g wid dofre sgicdonub edispebesd i hied coyes ot first
di scharge section; . a pusher section having a Pasket sl i dably
novi ng wi f4RyicsRPdioN b idaceanees! laqsr ROl sgeksemanchiiVigopadiered t o
sai d gasket and part of which is exposed outside froma base end of
sai d | ubui ar section; a tubular grip section disposed outside

of said tybular_section and ker,-.4 away fr sal d tubul sectjon;
oS i P G o ST PG h S of ClBdRes 105
section a(n: o?c?c':’r%ri%a Rn Sfﬁ(%% Iaokr)]dse end of said second fubular portion is formed

not fo be exposed from a base end of said grip section.

A The drug administration device as defined in any of Claims 1 to 6,
10 characterized in that said first tubular porfion has on the inner surface
thereof a stopping portion for stopping said gasket, and said stopping

portion is disposed in the vicinity of said connection section.

8. The drug administration device as defined in any of Claims 1 fo 7,
15 characterized in that said grip section has at least one notch on an outer

peripheral portion at a fip end side thereof.

Pe The drug administration device as defined in any of Claims 1 to 8,
characterized in that said discharge section has a screw thread at a base

20 end s side of the peripheral surface thereof.

10. A drug injection device comprising:
a tubular section having a fluid chamber capable of
accommodating a drug therein and a cylindrical discharge section formed
25 atatip end thereof;

an injection needle including a needle tube having a needle ftip



10

34

and a needle hub for retaining said needle tube and attached to said
discharge section;

a pusher section having a gasket slidably moving within said fluid
chamber and a plunger which is connected to said gasket and part of
which is exposed outside from a base end of said tubular section;

a tubular grip section disposed outside of said tubular section and
kept away from said tubular section; and

a connection section connecting between said tubular section and

said grip section.





