1 MEDI CI NE ADM NI STRATI ON DEVI CE AND MEDI CI NE | NJECTI ON DEVI CE TECHNI CAL
FI ELD 5This invention relates to a drug adm ni stration device and drug
injection device that are inproved in gperability 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 injectio I nn to the

o of the MREENERDMNSTRATIER. BE PR RS CaNE Ny BN BRVCE nel udi ng
epiderm s, derms and subcutis. The epiderm s is 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 |ying adj t Bﬁ% &g epiderm s. Since an influenza
vaccine is generally 20 subjectggﬁﬂéN Et ﬁeous or intranmuscul 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
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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 fube and a
plunger. The plunger is so operated that the drug filled in a fluid
chamber of the outer tube is discharged into the body through an

15 injection needle connected to the tip of the outer tube.

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 fo 3.5 mm thick layer
lying adjacent from the epidermis. Since an influenza vaccine is generally

20 subjected to subcutaneous or intframuscular 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 to 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.



2 The skin upper section contains abundant elastic fiber tissues
such as elastin, collagen and the likeysand is harder than the subcutis.
Accordingly, the adm nistration into the skin upper section needs a higher
injection pressure than the adm nistration into the subcutis because a high
5 back pressure is caused to generate at the skin upper section upon drug
injection. It is to be noted that a back pressure generating upon drug
injection into the skin upper section according to the Mantoux method using
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capsule to be injected into t via an 1 njection needle of e syringe

body. 15Tfﬁ%éfﬁ§r’§" BYSErethdr e RdriBhisHitibAl iR HRD sPbESHUPECHRSE Hhi¢h
adm nistration in the body nmay be one as described in Patent Docunent 2.

The presspeeksyicsige idlestreded yanBritendt PesuiRipger fdiidtespadnngis €
having a drug sol ution chanber, a piston (piston rod), and a rel ease

button. Tirgedticit.ont isstiomeethaaédhingh §rsedk Rrespes ajermsratihgt DeohedrRRp e
button to 20 generate a high pressure, resulting in the injection, 1nto the

body, of tectibruigts theltkin opbdr kedtidm ocaerdingdoshkbuivato@hamiBodvisigan
i njection needle provided at the nozzle. Prior Art Docunents [Patent

Document shn258micentyribesiseniabbut DprneSePat ent Lai d- Qpen No. Hei 07- 246237
Pat ent Docunent 2: Japanese Patent Laid-COpen No. 2004-261403 3
A technique of administering a drug in the body may be one as
10 described in Patent Document 1. The syringe described in Patent
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 {o permit
the drug solution filled in the capsule to be injected into the body via an
injection needie 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 nozze
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 nozze.
Prior Art Documents
[Patent Documenis]
25 Patent Document 1: Japanese Patent Laid-Open No. Hei 07-246237
Patent Document 2: Japanese Patent Laid-Open No. 2004-261403



SUMVARY OF THE | NVENTI ON Problemto be Solved by the Invention 5However,
where a drug is admnistered to the skin upper section by use of the
syringe device set out in Patent Docunent 1, a force opposite to the
direction of injection is exerted against 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, with the attendant 10
problemthat the drug | eaks fromthe skin. Thus, the syringe device
described in Patent Docunent 1 is not suited for the case of drug

adm nistration to the skin upper section. On the other hand, with

the pressure syringe set ou§uMMERYewt THROBWENIOR, it IS necessary to nove
the piston at high speed so as to 15 generate a high pressure. This

requires a specific typprsbletie¥d o IBIdedus, e mviegltioase button, a piston
rod and a conpression spring, with a problemin that the nunber of parts

increases. In this way, the pressure syringe described in Patent Docunent 2
has a problemin that its constitution becomes conplicated. 20An anount of

a drug that carHbweaeniwheteeteduigos damislstareaplaethes skin iupperseahiontbyl 00 pl.
Where a drug is admnistered in such a small amount, a snall-sized syringe

havi ng a sseadf thd syridgehdetiee se3 carhih Bydent Bowewssnt Urd fdrectdyepdiitet faux

met hod, a high injection pressure is needed in case where adm nistration to
t he skin the diestelidry of sjectianh ipexerted egdinstdheedrugbbeingpoerenistededdpy eakage,
it is necessary to strongly press a syringe agai nst the skin. However,

exi sti ng tbeabtiienzeidaskighneskdoresntre hgerexiivly at she wkinuupper section.

| Consequently, the needle comes off from the skin, with the attendant

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 fo the skin upper
section is about 100 yL. 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 punciure. In order

25 1o 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



4 suited for continuously pressing to the skin by a strong force and have
been difficult to use. The presgent i nventi on has been nade under
such circunstances as stated above and has for its object provision of a
drug adm nistration 5 device of a sinple constitution that allows a snal
anount of a drug to be adm nistered to the skin upper section. Means for
Sol ving Problem 10The drug adm ni stration device and drug injection device
of the present invention are characterized by including a tubular section
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gasket sl %jﬂﬁ&blﬁérg}’éqbl e in the fluid chanber and a plunger connected 15 to

t he gaske par whi ch is exposed outside froma base end of the tubular

section, a tUbURAL QIO SRGEHABNMGVDEER BIIdR Rkl sLbp ERbUIRIaresd | on as

kept away from ul'ar section, and a connection section connecting the

tubul ar. S%Qﬁi(ﬂ@oﬁagok/%eo%i o &SititsoBbfele st iston bR d Bhsg erisiriditdgtionn. when

a drug is admnistered to the skin upper section, a user 20 of the drug

admi nistr gkl R e8GR oo Ldnshivonrhait elieWsan sl emioont bif rgdiute te @enect i on
section wth the finger and can operate the pusher section under pressing

agai nst t feinsikisfereAstAtheOikieappRESeciont rong force can be applied to the
pusher section, so that a needl e does not cone off the skin even if a high

back pressure occurs at the skin upper section. Thus, 25 the drug | eakage
fromthe skin can be prevented. 5 Effect of the Invention
Means for Solving Problem

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 accommodating a drug and a tubular
discharge section formed at a fip 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 5 section by use

of a sinple constitution. BRI EF DESCRI PTI ON OF DRAW NGS

Fig. 1is a

si de view enbodying a drug adm ni stration device of the invention. 10Fig. 2
is an expl oded vi ew enbodyi ng the drug adm nistration device of the

i nventi on. Fig. 3 is a sectional view enbodying the drug

adm ni strati on device of the invention. Fig. 4 is a side view

enbodying a drug injection deweeteff thdviniidrent i on.

Fig. 5is a

side view of an injection needle assenbly used in the drug injection device
of the invention. Fig. 6 is an exploded view of the injection needle

assenbly used in the drug injection device of the invention.

20Fig. 7 is a

sectional viewwhehhesihgl miM$%mimm|%m§%h@ @h&dﬁmﬁbﬁi ection
MODE F I 6

devi ce of the invention. CARRY! NG QUT THE | NVENT

device of the invention, the drug can be administered to the skin upper

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 nmenbers in the respective figures are indicated by |ike

reference nunerals. [Drug adm ni stratipon device] Initially, an
enbodi ment of the drug administration device of the 5 invention is
described with reference to Figs. 1 and 2. Fig. 1 is a side view of

an enbodi rent of a drug adm nistration device 1. Fig. 2 is an expl oded view
of an enbodi nent of the drug adm nistration device 1. A drug adm nistration
device 1 is used in case where a drug is 10 admi nistered to the skin upper

section. TRy UP RTHEBER, FOE Skl OUREE o st aftect o

2 serving Syri g a er el n, used as a

pusher sepéf'é%é‘eog‘ume%lgargi ng the drug filled in the tubular section 2 by
application of @ conpression pressure, a grip section 4 provided al ong an

out er peri@gﬁ?gﬂfniﬁﬁbqioh%&iééésemi on 2 to 15 cover part of the tubular

section 2 connecti on settion 5 fornmed at an end portion of the grip

section 4 and chfpae! &HglerérﬁfocﬁiH%H’r%f fRErog ddaidstidiorddedice ol die

therewith. As shown'in Fig. 2, the tubular Section 2 includes a tubul ar

body 21 npgdenten RfdesdapElRniis Yefendiete RaFigRgl anbiase end and a tip end, and a
20 di scharge section 22 contiguous to the tip end of the tubular body 21.

The tubul ar bodsig23 i 5 GRRS MidwtedaRf embsstiaiert sbel oy Ldmiresindtiop as a
second tubul ar section and covered with the grip section 4 and the

connect i ogcHieet 10N Fly. Ans PERIbsedtview dthosesmibeglieer &i tisé dlgul ar
section not covered with the grip section 4 and also with the connection
section Sgaftinistration device 1.
| A drug administration device 1 is used in case where a dug 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 filled 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 § 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 sectfion 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



25 exposed to outside. In the exposed section 21b, there is fornmed a fluid
chamber 7, in which a drug can be stored. The exposed section 21b is so 7
formed that its size of the inner dianeter is slightly snmaller than the
size of the inner diameter of the covered section 2la. It will be noted
that the length of the exposed section 21b of the tubular body 21 is
indicated as Hl1 herein. The discharge section 22 is so forned as to project
fromthe tip end 5 of the tubular body 21 and is made up of a holl ow

cyl i nder fBﬁHl,ger g th!Eé”bfW] A&Hgéterérh@(y ﬁé}a}ﬂoh*}ﬁeg%e‘c%ﬂbam er

of the cylin e tub arge section

tapered tihabr Hioindict dévé}eatgeru% bo" GPUAGSkE rRABEdNERfd IehARd

f%t’rﬁé
thereof, and I's provi wth a screwt rea 22a 1 n eformo a spiral

proj ect i Qb’ffﬁé@%ﬂféséﬂ%e%bﬁ@]jfpoﬂ%@ obelt Koy Q?lsqhéi%ﬁﬁéé%sWﬁé@’h 22. The
tubul ar body 21 has an opening 24 at the base end thereof so as to insert

the pusher nmenttpe Gis¢h@igR! BEIIN22 is so formE*Efchrd) ?)réﬁ‘d’r'f@?h‘*héshd epaed

around the outer periphery of the tubular body 21 in the formof a cylinder

havi ng arpfabeaubdickiRicy 21 2irkek adeha of Bensiiow k¥iiderf haviagtamelasr body
21. The inner peripheral surface of the grip section 4 is kept away from

t he out erdipeieétphdhat isyricliee tabint e @uier ellosrier o1 B ¥findide of thgl ar  body
21 and a space 6 is fornmed between the grip section 4 and the tubul ar body

21. Thi s tebUlwdddhe 2dr uthindRThoRje séciivn @2vd e tdpéredhdii ighdichmeterisght .
Additionally, the covered 20 section 21a can be inproved in visibility.

Mor e par téantinadugly reaRiagrd povetdlithe o iehd therealf] gndeld @evided oy conl y t he
covered section 2la therewith and not to cover the exposed section 21b of
t he tubulsarewottyeatl 2Phi 5 pleenidrsy @i anypirdl pfojectigni araure fthei dutdranber 7
or the scale provided at the outer peripheral surface of the exposed
sect 10n Zabiphergsobdbendischatgey seckoml 22. ThHee clotmdar ikodys &t ihars &ni s
formed in the vicinitK of the tip end of
opening 24 at the base end thereof so as o insert the pusher member 3
‘therethrough.
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. Additionally, the covered
20 section 21a can be improved in visibility. More parficularly, 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



8 the grip section 4. The connection section 5 is provided between the
tubul ar body 21 and the grip section 4so 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 5 portion of

t he covered section 2la and becones a fixed section for fixing the grip
section 4 to the periphery of the tubular body 21 at a distance fromthe
space 6. The connection section 5 is so tapered that its outer dianmeter is

cont i nuou%@_/ gk}gfgggﬁoﬁ!&nqhgog%@hf\ekmenb@é&i&ﬂ% e%ﬁdv%gfbémeéﬁmed

section 2 articul arl he connecti on section Is 10 forned with

an incli nﬁ%JléPBo@%"%}”%n? tﬁ'ga%?% %éﬁﬁ@ﬁ% iGas M Idfinddtanet Gt euEfbn &l amet er

of the grip sectio rger than the outer dianmeter of the tubul ar

body 21. Lpdthhe WeWuldrhBdeRnnactharewRE! i ohé E&nheerBl wethohhg igncl i ned
face so that a contact area between the finger of a user and the connection

section 5cbﬁﬁh0@0ﬁfi_$@ﬁneam@m e figsand Idfrirkygmarebtbe 4 he tA8 1y eposect i on
4 by wapping the little finger around the connection section It isto

be notd pBatorabt esgbviehed cearientd i@napeabéodnesad fikbdseetiopdiomiring s
formed at the tip end portion of the grip section 4, the position at which

the connefid efipseattiom4it®d tHeYdliptherg ofdhesiumildi baldyy21 iati diedista@ceo far as
the position is one at which a user I1s likely to hold the grip section 4.

For instafiom thé spayedg. f tiarmbnmediion vectiontyisao tpémrc ineditatetdet ween
the tip end and the base end of the grip section 4. In this case, the grip
secti on 4digmessriowshtmudBsly mdldied tdiengdbwaitt e posehend haqrdioof oft he
connection section 5 of this enbodinment is in a snmoothly tapered form it
25 may bethenexposadiseictiome?T b ngbtoref particséaryc dhehesnneotionxsambion, 5 @
10 formed with an inclined face having a diameter that is smaller than the
outer diameter of the grip section 4 and larger than the outer diameter of
the tubular body 21. In this way, the connection section & is formed with
the inclined face so that a contact area between the finger of a user and
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 1o 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



st epped shape or a configuration of projections provided on the surface of
9 the grip section nmay be used. The grip section 4 is fornmed at the
base end thereof with an opening 44 through which the pusher nmenber 3 is
inserted. A flange 41 is formed around the opening 44. An angul ar portion
for preventing the drug 5 adm nistration device] fromrolling is forned
around the flange 41. A notch 42 is forned at the outer peripheral
surface at the tip end side of the grip section 4 across the connection

section : j | 1ing of the drug adm ni stration device 1.
%%%lp%e%ﬁ%@?%oﬁ ©s&d

Plurality ar-1n nfiguration of the figures) of notches 42 is
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15 cylinder of the grip section 4, an I nfluence of "burrs o? t he

gate 43 QeairidhietioRf HEVicEOl fbREANAY IPRIMEPERSHRI the ﬂon%e 4ihe tubul ar
section 2, grip section 4 and connéection section 5 of the drug

adm ni stration Adewier 4 iafemhad ear ikl YuldsiaibhdNar airtdiad es shefipy efyanml e,
the grip section 4 nmay be nol ded as a separate nmenber and 20 fixedly

secured tspid bethialbHpaecsiont4 ardss e wshrectprp@tdiords @Qgﬁﬁe\/@nﬁhbﬁhbi ke.
As materials for the tubular body 21, grip section 4 and connection section

5, there rofizgbefusied rogheidmirigheition (¢gbvsei Cls) skloflias @FoLy ciar kipeat es,
pol ypropyl ene, polyethylene and the like. Aternatively, netals such as

st ai nl esscatfierirationl afntheudiganss)t b nbitdieeyrd® isldispdsedistdeqaddiAmtelvain in
Fig. 2, the pusher nenber 3 is provided with a
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 portion.  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 burs of the gate 43
occuring affer molding can be suppressed.

The tubular 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 synthefic 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 @

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



rod- shaped plunger 31 and a gasket 32 attached to the tip end of the 10

pl unger 31. The plunger 31 is forned the base end thereof with a

di sk-shaped flange 31c. The flange 31c has a dianmeter that is larger than
an inner dianeter of the cylinder of the grip section 4. A user presses the
flange 31c with the thunb, whereupon the pusher nenber 3 is noved 5 and the
drug filled in the fluid chanber 7 of the drug adm nistration device 1 is
di scharged to outsi de. The plunger 31 is so fornmed that its section
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i's made | gngemd HdpaiRiE indihd MBidasfardpdrsT & werdrugebdmipitictieni nto and
suppo?sfeda\r)mat Lhét hm%rggx{)"?scgdnsigctioln 21b t hereby keepi ng@?he strength of the

pl unger 3élevk'éeLB|dH rgH fRBURRIPr event ed from being broken during
operation. |If the plungér 31 20 undergoes defl ection during operation, the

| ar ge- di amet er FREPIHYSIA is so formed that its section is cruciform and has a

large-diameter section 31a provided at the base end side and having a

large diameter and a small-diameter section 31b provided af 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-diameter section 31b is so

formed that its length F1 is slightly larger than a length H1 of the exposed

section 21b of the tubular body 21.

In this way, the plunger 31 is made thin at the fip 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 inserfed info 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 operatfion. 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 21a, so that there is a reduced possibility that the

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



comes into contact wwth the inner surface of the covered section 21a,

t hereby preventing the plunger 31 from bending in excess. Miyreover, 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 25 covered
section 2la, so that there is a reduced possibility that the discharge
section 22 enters into the inner cavity of a grip section 4 of 11 another
drug adm nistration device 1 to be stuck therein. This enables troubles
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31 of thi's enbodi I's configur ave a shaft dianmeter o to 5 mMm
and an axphlcd eRAWESH the covEredMctibni M ¢ GAftheugap! (btidde Bl drger is

nore elongated than wth 10 the case of ordinary drtg adm nistration

devi cgs. smaller thh dhBBbEFérabidrRetéhef Pinengiichtkget BeEfome2 bihdie gy
synthetic resins (plastics) such as pol ystyrene, pol ycarbonat es,

pol ypr opghensng BiphkaidTiecR@isaed oureiddvee. Al ternatively, there may al so be
used metals such as stainless steels, alum numand the |ike.

It will be 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-tightly partitioned 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

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



15Hg. 3 is a sectional view of an enbodi nent of a drug adm nistration
device 1. As shown in Fig. 3, i tubul ar body 21 slidably
accomodat es therein a gasket 32 conn gted to a plunger 31. A space in an
exposed section 21b of the tubular body 21 is liquid-tightly partitioned
with the 20 gasket 32, thereby formng a fluid chanber 7 accommodating a
drug therein. At a base end portion of the exposed section 21b inside the
tubul ar body 21, there is provided a stopping portion 23 for stopping the
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secured to the inner side of t bul’ar body. e stopping portion

28 for St aPRtGBBARSiChUPRIG P BEAIed &s 8 sepefete Meidisorysedits 1o of 2
y between a covered section 2la
seal, fixedly secured to the inner side of the tubular body.

The stopping portion 23 for stopping the gasket 32 therewith is

disposed in the vicinity of a boundary between a covered section 21a
10 and the exposed section 21b of the tubular body 21 at a side of the
exposed section 21b.  Accordingly, the fluid chamber 7 can be formed in
the exposed section 21b that is ready to be visually observed from outside.
Thus, a user can discharge the drug under operation of the pusher
member 3 while visually observing an amount of the drug filled in the fluid

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 full 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



10 and the exposed section 21b of the tubular body 21 at a side of the
exposed section 21b. Accordingly, thekluid chanber 7 can be forned in the
exposed section 21b that is ready to be visually observed from outsi de.
Thus, a user can discharge the drug under operation of the pusher nenber 3
whil e visually observing an anount of the drug filled in the fluid 15
chanber 7 without interruption with the grip section 4. In this
enbodi ment, the stopping portion 23 is provided in the vicinity of the
connect i of; i,0 T I i f t o] [ section
GicdHREIrOB! 2n B! Frich-yGbEhP9finGe! BRI, B emE08nac) | A

5 to a flange 31c of the pushe e“substantially equal 'to a
length F 1gbwiehiesr PUHRIE 5 AR 8§ Mordiir A p}q@ i e ) § stopped
wi th the stoppi n'g portion 23.o Aé:c%}?lzslrﬁgﬁlg:% I tyhgﬁlrgﬁt\ﬁ/ﬁ%‘ﬁop @ﬁJed Esusher
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finger ontheheyqaiwesytPRt KL HIGRNLACRYBRek e ec@sR off tedikiPeiung filled
in the flui dg}/:hanberg7 to a f%ll ext e%t. 25The tubul ar bod; 21 g‘u@he

enbodismendiiadnsefedr Mexh tite rer ddH@nRigihel dlgnadmitissradior®le®licd § of
substantially equal to an outer 13 dianeter of an ordinary snall-capacity

syringe ahelinveniibndiaving tive ghiowetion Miossligluraeter ididejer thaml thecapaci ty
syringe, when a drug is adm nistered into the skin upper section, a

di ffi cul tipbiusar inwdly\dd d osdrat s hold hee syt segsticroaisofficienthy th plosie it ter essur e
because of the small outer 5 dianeter. On the other hand, with the drug
adnmi ni st rfaei skin dgairseé tie tfadkherassvrent i on having the grip section 4 whose
dianeter is larger than the tubul ar body 21, a user can hold the grip
section 4 suffiAd gmwn incFiguShthe plungdrre3skif thegaustsr mieenbacB @iriegsure. As
shown in Fig. 3, the plunger 31 of the pusher nenber 3 of this 10
enmbodOmrerembodimerdns $@mondigiuve ddodpp cgaprebigbly satdll inndidinagtkdreelatiekat i ve t o
its length. Accordingly, in order to stably support the pusher menber 3
duri ng operistiengih.i tAcsordiogls in prder foortably puppodihefousher memloear 3body 21
acconmodati ng the pusher menber 3 as being elongated to sone extent. In

thi s enbcdirrghopeatios, ithenpestssaryrenissm & pasgiarhef teadubulrisody 2105 mm
the length H of the tubular body 21 including a conbination of the covered
secti on AGcammenatiagpdedovsdn orerieri 3 avrieaidgaeloraied Tai sorerabl es

t he pusher mepber 3 not to be shaken during operation and thus, a user is

abl e to dpdeat.e lpHbisrERadimamiewhiei theaogshas reepater 8ihss. theolgngdinifer of

usi nq the drug adm ni stration device] ) ) o
5 of 105 mm, the length H of the tubular body 21 including a combination of

the covered section 21a and the exposed section 21 b 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 tip 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 dlso 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 gasket 32 is connected to the tip end of the plunger 31 and the space
within the tubular body 21 is liquid-yightly partitioned by means of the
gasket 32 thereby form ng the fluid chanber 7. The base end of the plunger
31 projects fromthe opening 24 of the tubular body 21 and 25 also fromthe
opening 44 of the grip section 4. A user holds the grip section 4 to
operate the plunger 31 of the pusher nenber 3, under which 14 while
keeping the state where the little finger of the user hangs on the

connect i Ogv@gc%%ééﬂiafg; pﬁé‘%@fb%%r% YR & U0 Re ShePHelRR bAGKE om the

opening 4 Séction pus wth the thunb toward the tip
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a state o Pt angs thereon. Thus, the drug administration
device 1 ¢ap BRefsh! YTHPPARE tbtdames 3pansbel xiagy imbeetli insideeiiece]

10Next, a drug injection device 8 using an injection needle assenmbly 100 is
now dsﬁcr hAsaridyy efiererafuseotie @irud. filed in théi fuiddchandosi detovioew of the

case ere an I njection needl e assenbly 100 is nmounted to a drug
admi ni st r ghicpRirgedi CAt InksGirpeosleser targpukjtes thorcatewection 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 needie 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 fubular s'ecﬁon
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
fited 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 1is 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 fo



- 15As shown in Hg. 4, the drug injection device 8 is assenbl ed by nounting
the injection needle assenbly 100 to tjge drug admi nistration device 1. For
the nounting of the injection needle assenbly 100 to the drug

adm ni stration device 1, the discharge section 22 of the tubular section 2
is inserted into a fitted portion 132 (see Hg. 7) of the injection needle
20 assenbly 100. A screw thread 22a nade on the di scharge section 22 is
fitted in a thread groove 135 of the fitted portion 132. In this way, the

nount i ng [l i ; adm ni stration
device 1 iFH(se gg&p?%ﬁﬁr?ﬂor\?ﬁ%ﬁ*ﬁ@ﬁ%@@?c%{%%tgq?%ﬁjﬁ?goﬂ%g&ﬁent, al t hough

the drug [|RefibhHectlicdR¥e SRy | s assenbl ed by nmounting the injection
needl e assenbly 100 to the dr'ug adm nistration device 1, a needle tube may

be directly moumiedidiectid® riedlé UtsBEmsN Stlogit):r%uﬂﬂé'dc% e ugRgs a
y

drug injection device. [Injection needle assel 1 The injection
needl e asggmiihiyirdfiéh eRwitted id fowhtesdfibedadiih Pefeteate & FRSVS €871 jtsvinow
described with reference to Figs. 5to 7. It will 5 be noted that |ike

nmenbers i betistack fgicikevendrhberein ihicerdspeictias didyupss brkendiebts@nselikginer al s
As shown in Fig. 6, the injection needle assenbly 100 used as a needl e
hol der nmemferenuaunteral. t he tubul ar section 2 includes a holl ow needl e
tube 105 having a needle hole, a needle hub 106 to which 10 the needl e tube
105 is fixed, aAs@ahoWreirt Figerdehelidfedimranetdetdisentibly eedisedhad dl06, and
a cap 108 detachably attached to the needl e hub 106. The needl e hub 106
i ncl udes reédlsthaldebenetidehohdunted he teedubulabeetlibnafdinglssdepd nenber
112, into which the discharge section 22 of the tubular section 2 described
her ei naf tleoliow readledubEsThE howed) e neddlelltdepty néedienhebtliOdntonebithe
assenbly 100 used
10 the needle tube 105 is fixed, a resilient member 107 located within the
needie hub 106, and a cap 108 detachably attached to the needle hub
106. The needle hub 106 includes a first member 111 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 fo 33 gauge, based on the ISO standards for medical
needle tube (ISO%626:1991/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 needle 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 needie fube.



may be one that has a size of 26 to 33 gauge (outer dianeter: 0.2 to 0.45
mv), preferably 30 to 33 gauge, basedjign the |ISO standards for nedical

needl e tube (1309626: 1991/ And. 1:2001(E)). 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 to the
needle tip 105A is called "base end 105B" hereinafter. The axial |ength of
the needl e tube 105 in the bl ade face 105a (hereinafter referred to as

"bevel | enghis Bh: B@velend B sahi@eerdidibeiwithiti (@dybtof 0.5ab 1ismmsnal | est
t hi ckness of the skin upper 25 section described hereinafter and not |ess

than about 0.5 poRHdathé Havdaeabih 8gtiond gitetersity hobeurier tdrpomed in
t he 33-gauge needl e tube. 16 That is, the bevel length Bis preferably set

wi thin a pangenid) hdt i§ @ stndiigsmthickness offiliet dkin upllee sbetieh, l.engiho® i s nore
preferably not larger than 0.9 nmm (child) that is a smallest thickness of

the skin pmferresiebkivenlengit. Bais witlsinpaefcgrgeedf l@betio Déhgtim. Bli svilioishi n a
range of 0.5 to 0.9 mm It will be 5 noted that the short bevel neans a

bl ade 5 acrotdudthdisther diorabielvel evaadimye hladeifafedhicbis oreluiiidg eandldyedrade at
18 to 25 to the axial direction of the needle.
in injection needles and is made at 18 to 25° to the axial direction of the
needle.
The materials for the needle tube 105 include, for example,
stainless steels although not limited thereto. Other types of metals
10 including aluminum, aluminum alloys, titanium 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
15 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
20 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

25 116, 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



The materials for the needl e tube 105 include, for exanple, stainless
steels although not limted thereto. @her types of netals 10 incl uding
al umi num alum numalloys, titaniumand titaniumalloys may al so be used.
As the needl e tube 105, there nay be used not only a strai ght needl e, but
al so a tapered needle at |east a part of which is tapered. The tapered
needl e may be one wherein its base end portion has a dianeter |arger than
the tip end portion and the internediate 15 portion has a tapered

st ruct ur eendteceedtiisenall sphaphe i gatBe) T isForficce et iPRpadnd i theed! e
tube 105 may be not only circular, but also polygonal such as triangul ar.

Next, theoosedicetitnill 1508ndstheovndeRid hedo iffdmeaiat Aerddrieid meRer 111
and the second nmenber 112 of the needle hub 106 are 20 forned as a separate

menber, tihesedpyriien igsned integrally. The materials for the first nenber
111 and the second nmenber 112 include synthetic resins (plastics) such as

pol ycar bonat es,Thpotgpiroppleiien 1p6liy prdvibleaeatitte tdenter ké.the end faceThe
first nmenber 111 includes a base portion 115, a control portion 25116, a

st abi bi zilnglpof therbdskr pantiom 19di dadpsmhade dp8of dheolmseapprsjeetingls is
formed substantially in the formof a colum and has axially vertical 17
end faceariea,projsiing reasrkidladicedticiaof $hé trasedoattion 115 e axfs dfhe base
portion 115 and the end face 115b is forned at a rear end of the based
porti on 1he.cameolqurrtionl 1 gds cotncidest dthpao wixiseaf the bhge pertiar 105, t he end
face 5 115b of the base portion 115 and is nmade up of a columar projecting
portion projectAinifa axen aixihal baise qeerfion b¥5 cing e ecqrirali partions] 14n axi s
of the control portion 116 is coincident with an axis of the base portion
115. therenfs pripvide@ € Hirovgh balse! porihrewgh vehighdtheneeedia tibde gobt i on
116, éhere i s provided a through hole 121, through which the needle tube
105 18 p&s¥ess. The base pRIfionohl & s5oroyigedwitfe @ruini@cten ingle d22dseqol e 122
(see Fig..6) for injecting a bonding agent 120 (see Fig. 7) into the

t hrough higd-&) o1 iniggiiRgic ing gagr 120 (see Ejge.me@ﬁ%@nfmgv@h hsdei pher al
surface cif thﬁ?.bas.e ﬁorti on 115 and communi cates wth the through hole 121.
More par t'édul SR yuecfiendaelel 822 iberened &t rark ewies Parphesgksyiniee of 115 by

the base portion 115 and communicates 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 s

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 1058

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 af the outer peripheral 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 neans of the bonding agent 120 injected fromthe injection hole 122 into
the through hole 121. The base end 10%8 of the needl e tube 105 is arranged
to project fromthe end face 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, descri bed
hereinafter, of the resilient nmenber 107 at the side of the base end 105B
thereof. The end face 115b of the base portion 115 conmes in contact with an

end face Efo?'l"?on qq’ﬁg{kﬁ)@% Gl Rfdsero4 R uBe dcasd lih @i aReiMeRectiBA. oA

connecti off piece ovi ded at the outer peripheral surface 25 of the

base portyon b&%géo%ﬂbﬁ 198NN sBBORHGPBIIZS | P2 iRk e PahiiTBesiaped

fl ange projecti a radial outer rection of the base 18 portion 115

and has ph@é iAGES 1A of M chagicriohnpideari Al T eadlissriioh dihiebase

portion 1 e second nmenber 112 is connected and fixed to the plain face
124b of t hgpeRMeR! hREa] 25 8chs. adbegerit pertidon 16f Thie quideesoitiom pi ece

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 fube 105 projects.
The needle protrusion surface 116a is formed as a plain face axially
intersecting at right angles with the needle tube 105. This needle

10 profrusion surface 11éa 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 profrusion 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 to 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 (NP60R-UBM, high-resolution echo imaging



5118 w Il be described in detail hereinafter. The end face of the
control portion 116 forns a needle prqbrusion surface 116a, at which a
needl e tip 105A of the needl e tube 105 projects. The needl e protrusion
surface 116a is fornmed as a plain face axially intersecting at right angles
with the needl e tube 105. This needle 10 protrusion surface 116a regul ates
a depth of a puncture of the needle tube 105 after contact with the skin
surface when the needl e tube 105 is punctured into the skin upper section.

More part Jewlcs forsrhBEafBRER, Réﬁ@ @Uﬂﬁd ffﬁP?ﬁo@gﬁgﬁﬁt fggh%e;g&é into

the skin upper section Is deter alen erred to
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needl e protrusion surface 1l16a. he™t hi ckness of t i'n upper
section CAIdRIRMERNTE Chci’dd@DlU@d?ﬁhM@rﬁérﬂ%lstsﬂh&Mﬁé@C@néoct hfhg@raﬂ s layer
and is generally within a range of 0.5 to 3.0 mm Accordingly, The

o1 0] eCt | oMEAEIID Waidéibrmansdly dobmelRSavamds, set w thin & range of 0.5

to 3.0 mMm 20By the way, a vaccine is usually adm nistered to the brachi al

regi ors Wth t heAadnreyust tlaéi tbickrest e tbld skinlppsders ss¢liom.in tthe deltoid
adm nistration site is preferably a region around the shoul der,

parti cul amugcleshef fthel thildremsalsdouadi fonbeadit ORI 1eh1 sherski The $h|thhé£<s 19
children and 31 adults were subjected to neasurenent of the thickness of

t he skin opiber skid uppmrisectioh inhtheddétaiddnussiet exf.th&haduineasigrfeoaationas made
by use of an ultrasonic nmeasuring device (NP60OR-UBM high-resolution echo
i magi ng k8 at 1.4 fo 2.6 mm for the distal portion, at 1.4 to 2.5 mm for the cenfral
| portion and at 1.5 to 2.5 mm for the proximal portion. In view of the
10  above, it was confirmed that the thickness of the skin upper section in the
deltoid 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 o 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 fip end portion of the needle
tip T05A 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 fube that is thicker than 26



device for small animals, Nepa Gene Co., Ltd.) for imaging the skin upper
section whose ultrasonic reflectivityz's high. It will be noted that the
measurenents had a | ogarithm c normal “distribution and a range of MEAN2SD
was determ ned by geonetric average. 5As a result, the thickness of the
skin upper section in the deltoid nuscles of the children was found to be
at 0.9 to 1.6 nm The thickness of the skin upper section in the deltoid
muscl es of the adults was found to be at 1.4 to 2.6 mmfor the distal
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t he proxi nview o above, 1t was confirned that the

thi ckness,afoliRoRKIOHRAS0 SAGHEIJEChAEiRlhAl 8t ResAbegiaasoationot | ess

than 0.9 dren and at n ess than"'1.4 mmfor adults.

Accordi ”%thipl&’%){%@é@k&ﬁ%é%%f o R § DenK].NnuRRES opacidamedfugdingel toi d

nmuscl es, red t0 set the projection length L of the needl e tube
105 wit hiigjrﬁngégg(ﬁ;lvrpﬁé%&Jdé)is%)réféﬂ:@d';SV\hen the projection length L is so

set as define e, it becones possible to reliably place the bl ade face

105a ¢f the neegleenbipld FpdirgliohRBrfakien] BB scs kermhed thGbrseistemee)s, if the
needl e hol e (drug di scharge port) opened at the blade face 105a is

posi ti onegoRt HadHdHdren eefgd e thbadetdraseridiiemil sutfocanobéharméedid to the
skin upper section. 20 It wll be noted that even if the drug discharge

port is |REr edsigndhrirgkt fharpnes neeg preferablyewitbisdbeanige @064 tgplidct ur ed
too deeply into the skin upper section, causes a drug to be seeped under a

subcut anegita, P idkiahtens drsrpaite petipkerclt ddgsi dietiaceasiietprottusiorend
portion of the needle tip 105A and the cut skin. To avoid this, it is

i mpor t ant syrfwte tiheahtbaithe patphabols0Fadecof the alsledle dobeetDS is sehavisile n upper
section. It will be noted that with a needle tube that is thicker than 26
20 gauwe, tdking # it Consiberaiiomitkal ¢ ieetsevels ettt oB vasi¢les forangdmdy han 1.0
mm Accordingly, in order to set the projection length L of the needle tube
105 wi t hi adanipisetiEnged cangetq dhe0skin twppen seajiont hdhgdesofha meediee t ube
that is thinner than 26 gauge is preferred. 5The needle protrusion surface
116a i s sprdtossied sutiaceal tha isase sebtihabih is maugl rsrpakgralh iy fee testaes out er
peripheral surface of the needle tube 105 is not larger than 1.4 mm
pr ef er abl formeadhimthre skimgepsr secionnd hasa sizeenfuahnet'smpsaa e
peri pheral edge of the needle protrusion surface 116a to tpe perig er al
surface oformioreedl etheubeesidssi s Aet awsiansequence, when The needle
15  protrusion surface 116a presses the skin around the needle tube 105,
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 admnistrating a drug to thgy;skin upper section. That is, the
needl e protrusion surface 116a is so Set that it is nmuch smaller than the
vesicles formed in the skin upper section and has a size enough not to

i npede the formation of the vesicles. As a consequence, when the needle 15
protrusion surface 116a presses the skin around the needl e tube 105,

| eakage of a drug being adm ni stered can be prevented. The
Cabilizi : . . . . . ‘h
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por i on 116 a7 rakyld A RER O praPe ol R oS RRE  R bl ol s, 1 he
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Whi ch i's depfinpaaior §8Mdd'g d?‘?fﬁ@hﬁohir%é&é%s@érﬁtgwO?ﬁﬂtxrggwﬁ%ﬁgév n the

radi al outer direction. 25The cap 108 1 s detacha int

st abi l5i zipiPipr i Kifelddndifidrs aaRs 188usRviedolEnR 888[RIE thiePuddgAily t he
needl e tube 105. Hence, 21 where the needle hub 106 is nounted to~the drug

adm ni st r@diriisieelids edéviddreg needhjedtion Hixrdleamshenpile Ve e fwasfet ouchi ng
with the finger and the |ike of a user. Wien the cap is re-nounted after

use, a ongsaisedt F thke likd BChH MaOngfeieoRa§. or i nj ection needl e assenbly 100
can be invariably 5 kept in a safe condition. Thus, a user is able to

subj ect the usesk shawnadFigi7s dnaéhdfadevi IRy 8f the siilsiAnPpontwdll €7 assenbl y
100 to waste treatnent or the like in a worry-free way. As shown in

Fig. 7, aituehedfresarettdaadcdidéhst #ieabidsezénd BB iobrihélieedlestilva@ti®d near er
to a side of the base end 105B of the needl e tube 105 10 than the needl e

pr ot N0si dhosuthkeaceediSpratfusidre surbate dl1 époott hencddBol Podiort hks.neddlea ti p
105A of the needle tube 105 is punctured in a living body, the needle
i nj ecti onthsuné¢adke ip6D5Aof ittad Incaxtiettabes1hs linmotusadfiacejivihgl bodrd by
contacting the end face 117a of the stabilizing portion 117. At this tine,
si nce t hédhenddeadle tigatiof surtase abiba zinitmpliyocoindncisl Theoskiacswfddet he
skin, the drug injection device 8 is stabilized and the needl e tube 105 can
be hel d ifellewsds byreosigstiranthalend Vecei tela b theestakiliing porfion 147w |1 be
noted that if the end face 117a of the stabilizing portion 117 is situated
on the saikethisl tine, sincedte asdtfieeneldd of hrasiallizing poertieieé 11 temtocts s
situated nearer to a side of the needle tip 105A of the needle
15 the skin, the drug injection device 8 is stabilized and the needle tube 105
can be held in a posture substantially vertical to the skin.
It will be noted that if the end face 117a of the stabilizing portion
117 is situated on the same plain surface as the needle protrusion surface
116a or is situated nearer to a side of the needle tip 105A of the needle
20 tube 105 than the needle 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 info 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.



20 tube 105 than the needl e protrusion surface 116a, the needl e tube 105
may be kept in a posture substantiallygovertical 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 25117 and the needle protrusion surface 116a is set at not | arger
than 1.3 22 Furthernore, an inner dianmeter d of the stabilizing

portion 117 i spgfle@trd, drfinfler bRdgRtet HasT theetdbieg Porfibnviagiickels for med
in the skin. Mrre particularly, a distance T fromthe inner wall surface of

the stabi bgébﬂﬁb BRIdASRR thdR the didenersridgihessidlesttgenad i hiee skiedl eAgreot r usi on
surface 116a is 5 set within a range of 4 mfmto 15 mm This can prevent

vesi cl e fgppriulany,f coalshendd T murhi fred ishier Wit berfapp! ot dheostabilizagor essur e
to the vesicles fromthe end face 117a of the stabilizing portion 117.

The di st apegich 110 the petiptiernbétigewfftacneddicheratuaslin surfage poétiion 117
to the peripheral edge of the needle protrusion surface 116a has no 10

upper 3 i mdt withihas rasgetof 4 noet td &5 sntrhaihié aom prevenkevesiale fmryerticdi st ance
T results in a |arger outer dianeter of the stabilizing portion 117.

Accor di ngfrgm Wdeini@ irhiblitedddueaontrsucipdisadibnaot bi preskigrepimtiharvasiaks h t he
needl e tube 105, it becones difficult to bring the entire end face 117a of
t he st abi fromi thee pooitfoae 1174 bhthe siadtilizitg wotton hé7.skin. In this sense, it
is 15 preferred to regulate the distance T at 15 nmin nmaxi mrum whil e taking
t he sl ender nessThe dish@ihdes om the nnerowahsuriace of ther stabilizisicapedios f r om
the peripheral edge of the needle protrusion surface 116a to the outer

peri pher al 1 3 to flheepeiphers! estar @fﬂgaewq@@la erafstsioreserf@gan! BhamMNQ he
control portion 116 does not stick into the skin. 20 A?cordi ngly, when

t aki ntf t heppiestiaice for(@oit isl rekleshrom 4. of HEWEYEN Ha @f&?érd'%@npeshr face
of the stabilizing portion 117 to _the peripheral ecgge,of the,neegl

prot rusi ofesslis f Brea1leeindvies diamater Pgbgﬂﬁ e ol Te Y elely el égl e tube
105 into consideration, an inner dianeter d of the stabil,izing.portion 117
can be sefCgOrdROlY. sxReiendrflengen AB8SHCRI ¢S Og@ Gyl Qurﬂﬁmf%%ﬁh of the

Zi- agi 'hiofngﬁﬁﬁﬁﬂ%nﬁgﬁﬁe@g}nésidﬂffc%ﬂ ’rtoobrtlrr\]ge ’rﬁgleinqxc}gréng 1GcE %GJ or med
the stabilizing portion 117 info 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 info 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 o the peripheral edge of
the needle protrusion surface 116a and the diameter (about 0.3 mm) of
the needle tube 105 into consideration, 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 stabilizing portion 117 is not

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



23 such as a quadratic prism a hexagonal colum or the |like, having a
cylindrical hallow at the center theregf. The guide portion 118 is a
portion |ocated at an outer peripheral ™ side than the stabilizing portion
117 di sposed on the connection piece 124. This 5 guide portion 118 has 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 117a of the stabilizing portion 117.
When t he i Lz iopn 117 | unti act  f 8a of
T PRGEaRigh b TR Kb X5 BRTRE NP &

t he gui de“portion ., a pressing orce

tabilizi pg; ' t ube 105 inst th Ki b
eour ed | OB RUBH oF e LORIIREEs VD Loy e thus, the skin 1S
reliably punct uﬂ‘?é’g%% BE;HidM {8 @cﬁ@é@ibﬁgotéﬁ%cﬁ W'd?}gonﬁfe?@etriﬁgmteﬂﬁlﬁgﬁeg ¢ the

protrusion surface correspondin e protrusionle

dle t i b | t he
needl e tupgylfive sfb@ﬂ&ﬁ@pﬁﬁ%ﬁeﬂﬁ Hﬁpés%? W fHePBbhREKTOR {gékfé N94! g?ls t he

15adm ni strati on. stance Y om t he cont act ce 118a

gui de SOOV{;b@fé bpide 11BN ¢ I@ffadf faceT 1 I8 18P RIoNIGERIIHROSER ONTHEL 7

(hereinafter referred to as "guide portion height") is so set that iIts

l'engt h al LgWrydireiceki TBd & artRsfas SheinalffaRen 244 o tMe tdorriectieplerd ube 105
and the stabilizing portion 117 at 20 an appropriate pressing force. In

doi ng so, 12henef ieespkin saGEe dL MR BcRallele thederddatBel 19l tHezi ng
portion 117 against the skin is guided by the guide portion 118, so that

not only dapiidagdbertibhp OSAVhEhaitie taprizih@Sedrtion 1 TeisnegsHery LnkiethkDS can

be reliably situated at the skin upper section, but also a user can feel a

sense of geattidtticd 1 18hof thehguiti esbriibat] 18ncahtapipriner skitt, & [pressiigiy force
of the needle tube 105 and the stabilizing portion 117 is, for exanple, at

3 to 120 Norc@4f the stabilimdy @driien inAeind tareicedld tabetldd sgaipsi ihe skih porti on
117 is preferably within a range of 11 to 14 mm the guide portion height Y

i s appropcoated yedetest invaeididhase chairess ihemgohgiXenfvdivem i, démel skinde of t he
gui de portion 118 to the outer peripheral surface of the stabilizing
portion lrEfablyenrintdbtest thereihe witthd @spddiwnderptudingn fremgtthé) neEdte
instance, if the inner diameter d of the stabilizing portion 117 is 12 nm
and t he goicdrsipor surtance elngioh (Goirasonmiingt fee thygipretpeioni lemghei lghof he s set
within a range of 2.3 to 6.6 nmm ~ Next, the second nenber 112 is
descri betheddle seloendObeierchyl presentinged sukgt som adkingndaringbtiear form
One end portion along the
15 administration.
A distance Y from the contact face 118a of the guide portion 118 to
the end face 117a of the stabilizing portion 117 (hereinafter refered to as
“guide portion height”) is so set that 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 185et-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 1o 20 N.



10 axial direction of the second nenber 112 beconmes an inserted portion
131, into which the base portion 115 %% the first nmenber 111 is inserted,
and the other end portion becones a fitted portion 132, in which the

di scharge section 22 of the tubular section 2 is fitted. A tubular hole
131a of the inserted portion 131 is so set in size as to correspond to the
base portion 115 15o0f the first nmenber 111. The inserted portion 131
is provided with a fixing piece 134 fixed to the connection piece 124 of

(he T1rst Tebet hLty T BB B0 0,0 AR PR P ANaY,
por o0 LTl B8 LECPA B, o  DiGESIRER (e (A BR LY ace
secured. ERICHRCTAARL A, 41618 FEY 1080 108kl KA0CPIRSBUIS A e
ol ng 29584 LK EPBERORBLY WALELNS. | kaRariRy ditton 7 esépaeer o and

Co”esgonﬁjéf%ﬂfe)ﬂ 4o H@ie%?ﬁi%ﬂ@ﬁg%?‘}.“I%qu’%oﬂf:et hen&ubnerdicsasidranc and is
y made sna

25 conti nuous er in Size toward the side of the inserted

portion 13a <iBMlidid beridrel 17 8 danidnd derefid®dorfien lemgh % iwrd age,

thereof, with a screw groove 135 to be threadly engaged wth the screw
thread 22%@putdtepéhﬁﬁmé@m yorddt iR aabingeoftauB td #16 weat i on 2. 5An
engagi ng protrusion 137 engaging with the resilient nenber 107 is forned
bet ween the i nsgigkgdhBodddand hedmioet 11ieis [ddstdideplor Thenetddd irérabengagi ng
protrusion portion 137 is forned as a step projecting in the radial inner
di recti on 19 rfdrifed ROBEIcstitivge cotulblier $emandOnmended @dddioandldmas tlemgagi ng
faces 137a, 137b that are axially intersected 10 substantially at right
angl es) Theictofsectiog of diné seeohdracoibéhiel Engagmes qn otsedsidopopiont idn 137 i s
engaged with a flange portion 142, described hereinafter, of the resilient
menber 10ihto Thisicenpagbase partiare é 1337 bhe dirs mygagdzeni this dnssrigghexnagiiag ect i on
143 of the resilient nenber 107. Next, the resilient nmenber 107 is
descr i bedotidreendspbitiont beedmes 16 fittéd7pogicsi 1132t éd whichi thet blischatgmd
menber 112 of the needle hub 106 and is di sposed between the first nenber
111 and t bectibrs @aofdhseobivtor sactign this fitigal af issigohole 18hosot &3 1i ent
menber 107 has a body portion 141, the flange portion 142 disposed at one
end of thiseddg mpationoB11igsoisat int sizeags i cgimeseenero wedoese é15
proj ection 143 di sposed at the other end of the

15  of the firstmember 111.

The inserted portion 131 is provided with a fixing piece 134 fixed fo
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 fip 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

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



20 body portion 141. The body portion 141 is fornmed substantially in a
cylindrical formand has end faces 143a, 141b vertical to the axial
direction. The end face 141a of the body portion 141 is in abutnment with
the end face 115b of the base portion 115 of the first nmenber 111, and the
end face 141b is in liquid-tight 25 abutnment with a tip end of the

di scharge section 22 disposed at the tubular section 2. That is, the end
face 141b is an abutnment face, with which the 26 tip end of the discharge

o ovi ded oISl fdiedR e didhorctine sice SHRIAerRY Hicdfor 131,05, e
be 105 jacting § : f | :
| noer teq, el B BaicR Tup tifed P HIe Hher Ul A0 WP B SHOW O he

body portepvédizand be W@ﬁégléﬁgbggggwﬁ ﬂ@@ssclé\;lvathré&b-22§h%fifﬂee

r
surface of the body portion 1 up of an end face side spaced

portion Iffchaycdatiigind2 iege 3iHBItRaERENROr tion 147 and a contact portion
148. The end face side spaced portion 146 fornms an opening of the 10 though

hol e %45 in t heagrshd@giegl AiGrusibe 1®deﬁg§?iﬁdﬁnﬁnﬁ@%sm@ht R8sy 1S

spaced fromthe outer peripheral surface e needl e tube 105 and is so
tapered tiogtis fhenddareivse®ihé sdriyd paktidiol 81 b ¢eatittedppsHiori Ngz.eases

toward the end face 141a. In doing so, the base end 105B of the needl e tube
105 proj geilsi exagbipig hetresion fesrtioh 18y Bffotrhedbas e stept pasietdibg in the
radial inner direction from the inner surface of the second member 112
and has engaging faces 137a, 137b that are axially intersected
10 substantially at right angles. The engaging surface 137a of the engaging
profrusion portion 137 is engaged with a flange portion 142, described
hereinafter, of the resilient 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 memiber 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. Thatis, the end face 141b is an abutment face, with which the



15 is able to easily pass through the through hole 145. It wll be noted
that the shape of the end face side SQ%ced portion 146 in the through hole
145 is not limted to the tapered one“so far as it allows easy passage of
t he needl e tube 105 through the through hole 145. The abutnment face side
spaced portion 147 fornms an opening of the 20 through hole 145 in the end
face (abutnent face) 141b. The abutnent face side spaced portion 147 is
spaced fromthe outer periphery surface of the needle tube 105 and is

t d i h . t 'aﬂf : :kﬂUﬁHgﬂ hol e 145
cgﬁteirﬁuohgpfﬁuqc%8ﬁ@\;é§é'§&$§+\%%’Jeqﬁg@ en%ﬁlggg_@ﬁb. en thg gbut ment face

d q : 7 et N Rk . b
or event od to oyl Do BaTgrEl T phfbRe FER LR TEERF L SE NG e

face 141byol e Body Rar b i Hbkdit 1gbeROS BBeARatlaIR! ireabh 2t

def or med. € contact portion ornmed between the end face

side Spacqqlsposi 4o tﬁ%%u Bitidq 180y iRMed aamisSiriGuGRAcEE pas ldxdendd 7. Thi s

contact porfron 148 -tightly contacts with thé outer peripheral

surfacg SOﬁ%g?nﬂﬁfaﬁ*o?b%hﬁeﬁ Qe 66@1? pRRLIPT 8V eid B dfereed kit tthe driebul ar

section 2 I'trating between the needl e tube 105 and the resilient
menber 107,38¢1krakiNG. t gManshéhwiriRicdeopbfng bedyipstioneinties nidde o bhe

needl e hub 106.

an end face side spaced portion 146, an abutment face side spaced

portion 147 and a contact portion 148.
The end face side spaced portion 146 forms an opening of the
10 though hole 145 in the end face 141a. The end face side spaced portion
146 is spaced from the outer peripheral surface of the needle fube 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 fube 105 projecting from the end face 115b of the base portion 115
15 is able to easily pass through the through hole 145. It will be noted that the
shape of the end face side spaced portion 146 in the through hole 145 is not
limited to the fapered one so far as it allows easy passage of the needie

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 foward 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



The flange portion 142 is fornmed as a ring projecting fromthe outer
peripheral surface of the body portiony141 in the radial outer direction.
The 10 outer diameter of the flange portion 142 is substantially equal to
the outer dianeter of the base portion 115 of the first nenber 111. One of
the plain surfaces of the flange portion 142 abuts wth the engagi ng
surface 137a of the engaging protrusion portion 137 provided in the second
menber 112, and the other plain surface abuts with the end face 115b of the
base 15 pgefdreedl5 of the first menber 111. The resilient menber 107 is
attached to the needl e hub 106 by sandw ching the flange portion 142

between the engag kwriaet 'eistion P48 tid 30midd BEhVBENS i shdrefdeey sit2 and
t he base portion 115 of the first menber 111. The stopper projection 143 is

formed, lydermddiediiemdaspmid ites dtamerit fied fidefspioted pariiog4pr ofifct i ng
fromthe outer peripheral surface of the body portion 141 in the radi al

out er di reshicant.pditioa 1si8dieid-tightly egrnitaatslwidn éhgagger Weriphehd serfgeel ng
surface 137b of the engaging protrusion portion 137 disposed in the second
menbes 11 thEheeeriaatub@Vi@senThisicdrhereesni cesugrenter tddilar seplievent ed by
engagenent of the flange portion 25 142 and the stopper projection 143 with
t he engadrom ipfitotingi betvpeen itoa nEgdle fulbd d OSemnad dheestient Thembe81 07 As
a material for the resilient nmenber 107, nention is nmade of elastic

mat er i al sanddaking goward dlas sidgpefthef firstuhberbeardtidrofahe reesdiedssindddir al
rubber, silicone rubber and the |ike, various types of thernoplastic

el ast oner s sucHheasligrde pastibaridg,is Erprehesed deggejesting froix the estemher eof .
51t will be noted that although the injection needle assenbly 100 is
exenpl i f ireriheral surige of die bedyhpertiemblddi inghe radia aujeredissciion.edihieon

needl e assenbly is not limted thereto. For instance, the invention may

al so 18e appEr sinmnetanof e dionge pesigire 142 sesvitsjantially egugl o e eoter e
wherein a needle tip is projected fromthe needle hub only to a [ength
10suf f i cidigmeter af e base rEEOBKI1S @iper firgevendaer | Manfenesif theelen t he
drug injection devi ce] _Next, the manner of use of the drug injection
devi ce 8 svEages &fitbedlange pedion { 62 simds with heenseging svHaae5876f 0k he

needl e tqge 105 into a |living body, the end face 117a of the stabili zing
portion 11¢ €O096ENG QTQTQJSIQJH@OFT&&%CI3ZH°@(Y'Q%-'%W@|.SG‘FI@P§ MaGRPEs 11Re needl e

Newt 1 e JS; ATEs: Pl deveee 6Bu8 willodia e daceal I5OVer THERI% 1o i he
A B e 037 AR o Rt S, 1172
the nee{jlfﬁeprgé)etacr:lllésliw% 106 k?/cseonldlvg%h?nog? ﬁgtfﬁjnge portion 142 between the
engaging proftrusion 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.



20 the skin to enable the skin to be flatly deforned, so that the needle
tip 105 side of the needle tube 105 cag 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
| ength that the skin is punctured under an appropriate pressing force of
the needl e tube 105 and the 29 stabilizing portion 117. Accordingly, a

force of pressipg &hacs&icl Wirtihe P&siRiAtieingbag 109" hhantidd 1s haeeeesfa gi ven
val ue. As a result, an appropriate pressing force of the stabilizing

portion 1jstiammbgeri@s PlbdRG Wiricusples JTdubBEs mdReidy ade Haperdepa and
the 5 needle tip 105A of the needle tube 105 can be reliably situated in

the skin nppeer, st tiss@bamer N tikeg vorbug typebeost mishdplosid ed. 1 n
this manner, the guide portion 118 serves as a mark of giving recognition

of an appetptomices s ok polywreteands, shyeest akbitomeary, pomixtoresithéreso that a
user nakes use of the drug injection device 8 without worry. 10Further, the
stabi 1% zi ng por iveith bl Aosdd tthanaithoulpl i imjeaiibn Imesdié fessdmigy i1@Ddst i on
device 8 is stabilized in posture, so that the needl e tube 105 can be

punct ur edezenmplifjied wrichtibustradedkim. thibi eptlacdimeent, ofha Hgpeeed! imjeatimn 105 as
woul d occur after puncture can be prevented, thereby ensuring stable

adni ni st r acegie aissamityds. Ndblieviest thetetd. aForeipgianaaibinemrosmtioh pray ect i on
length is, for exanple, as very short as about 0.5 nm there nmay be sone
cases thaflsahbe chpliadetth en iipjeciipot neddie askemdiy of ossingle punsttureed i nt o
the skin. In this connection, however, when the skin pressed with the

st'abi | i zi wgsein foreadle fip iy drojasiedyireis Hiel nesaie e @y foaw length nner
side of the stabilizing portion 117 is pulled to create a state of the skin
20 ekert adfficipsy domrive gt dhe skiviuppensealions condition, a difficulty is
involved in escaping of the skin fromthe needle tip 105A of the needle
tube 105. [MepBEEPhYIS/Of e diudipteonedayiee] punct ure of the needle tip 105A

into the skin can expect ed th rovision of the stabjlizin ortion
117. NexP efhe chnner o%se o? ﬂﬁ’e drug injec%on device 8 is descrigeg.

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

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

15 1o the skin. This permits the needle tip 105A of the needle tube 105 to be

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

side of the needle fube 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



After the puncture of the needle tip 105A of the needle tube 105 25 into
the skin, the plunger 31 is pressed dg&n to nove the gasket 32 toward the
side of the discharge section 22. Thi§"enables the drug filled in the fluid
30 chanber 7 of the tubular section 2 to be forced out of the discharge
section 22 and injected fromthe needle tip 105A via the needle hole of the
needl e tube 105 into the skin upper section. At this tinme, the injection
needl e assenbly 100 is nounted to the 5 drug admi nistration device 1. Wth

i nger 't oeRBEN S ORBrCA HhecteOnBREY; Brtkosith Rt MesfRM b afeon  ©
devi ce 1,51&{3@?%;%&?@35?%&ﬁé}ﬂ%ﬁgg@gﬁégp&%press the flange portion 31lc of

t he pl unger €s'a strong force to be added to

the skin in one %n%]sul-{hﬂﬁ’ ObP{CZDﬁHfghpfﬁggnﬁgégPée %?Sf%e%‘@%ﬂ‘%@ né@@@mt he drug

is adm ni stere € ‘upper sues, canno e fromthe

s admni stered 16 RE e . mt h
TC w11 o et Rae ReEOBREEGrRR oo B EBK 8, BIRIR KB HRGhel ect 0

It will be not rug I njection

devi cg ofnddigicl YGOSR MeenBBbid juid s I BRSRIBBROH EELSY YReSiRH ed

her ei nabove. W respect tot ength of the tubular body 21, t

di amet er @hdef 888fibN Ofheh ISy %?‘r’ﬂﬁuﬁfng t&‘%rbgpfﬁ e fabgT infdStedNd |hhhis

configurations may be variously varied and altered wthout departing from

t he scopemeinnkhethenysitle BB8riotP FE5ENAT NS ridTk ST IdiERg (SR JdieB ok Drug
adm ni stration device, 2: Tubular section, 3: Pusher nenber, 4: Gip
section, &oplepesipretirkefircernt the skiidiRghg porffidriiii I7,abambe o user makes
use of the drug injection device 8 without worry.
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 fube 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 fo 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 needie tube 105
25 into 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



8: Drug injection device,21: Tubul ar body, 21a: Covered portion 25(Second
tubul ar portion), 21b: Exposed portio first tubular portion),22: Discharge
section, 22a: Screw t hread, 23: St oppi portion, 24: 31 Opening, 31:

Pl unger, 31c: Flange, 32: Gasket, 41: Fl ange, 42: Notch, 43: Gate, 44:

Openi ng, 100: I njection needl e assenbly, 105: Needl e tube, 105A: Needl e

tip, 1058: Base end, 105a: Bl ade face, 106: Needl e hub, 107: Resilient

menber, 108: Cap, 111: First 5 nenber,112: Second nenber, 115: Base

portion,116: Control ' 116a,. | ' . :
S ?bi |1 |2 z IGRPTBBeE i70R! ihg: L@(j{?@es%%ﬂ‘?'?%?‘i%r@@ﬁ Incgﬂaégﬁ{],éggf%ﬁ§ﬁg%ugh
ol e, : nnegti on.pi 31: .1 . ' = ; .
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needle fube 105 into the skin upper section.

At this ime, 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 to 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 secfion, 5: Connection section,  é: Space, 7: Fuid chamber,
8: Drug injection device,  21: Tubular body,  2la: Covered portion
25  (Second tubular portion),  21b: Exposed portion (first tubular portion),  22:
Discharge section, 22a: Screw thread, 23: Stopping portion,  24:



10141: Body portion, 141la: End face, 141b: End face (abutnent face), 142:

Fl ange portion, 143: Stopper projectiaj, 145 Through hole, 146: End face
si de spaced portion, 147: Abutnent face side spaced portion, 148: Contact
portion, F. Length of pusher nenber 15FI: Length of snall-dianmeter section
G Distance fromconnection section to plunger flange H Length of tubular
body HI: Length of exposed portion Wat is clainmed is: 1.A drug

adm ni strati on device conpri sing: a tubular section having a fluid
chanber ceapdtiggof . datq ; g therei d t digchar ge
section for rredﬁ%t a§]t ?ggg%gp't hesr]e%ng?Or%él' ﬁa@gggﬁgr g(]a'c?ll@g]l avi‘%g a

gasket sl Neadhy magalibaren t hiyn: 3beniiyi d F@W”P\%CW reddENg&eMBCh 1S

connected to said gasket and part of which is exposed outside from'a base

end of sai@b:tMbubis 161861 I OMOSAORHM! 178, 9rIioBRS Beisb08ndl SPPSSS: Bgfo%' de of
said tubul ar section and kept away from said tubul ar section; an
face, 106: Needle hub, 107: Resllient member, 108: Cap, 111: First
5 member, 112: Second member, 115: Base portion, 116: Control
porfion,  116a: Needle protrusion surface,  117: Stabilizing portion,  118:
Guide portion, 120: Bonding agent, 121: Through hole, 124:
Connection piece, 131: Inserted portion,  132: Fitted portion,  134:
Fixing 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



a connection section connecting said tubular section and said grip section.
15 2. The drug adm ni stration device defined in Caiml, characterized in
that said tubular section includes a rst tubular portion wherein said
fluid chanber is formed and a second tubul ar portion disposed contiguously
froma base end of said first tubular portion. 20 3.The drug adm nistration
device as defined in Caim2, characterized in that an inner dianeter of
sai d Zlirs'lt3 ]tubul ar portion is formed smaller than an inner dianmeter of said
second tubul ar portion. 4.The drug adm nistration device as defined in
daim 3, WHQ?&C‘Q@W%@@ZS in that said plunger is so fornmed that the
dianeter on the tip end side is smaller than the diameter on the base end
side. 33 5.The drug admi nistration device as defined in any of Clains 2 to

firat tabul ar orteroRursroied ot G EPh I RL 0F*cai d second tubular
portion. 5 6. The qURAIRIMAURN AHRg'®'d coifs ket Neaphichd Q@i ms 2
5 accommodating a drug therein and a tubular discharge section formed af
a fip end thereof;
a pusher section having a gasket slidably movable 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;
i0 a tubular grip section disposed outside of said tubular section and
kept away from said tubular section; and

a connection section connecting said fubular section and said grip

section.

15 2 The drug administration device as defined in Claim 1, characterized
in that said fubular section includes a first tubular portion wherein said fluid
chamber is formed and a second tubular portion disposed contiguously

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 fip end side is

smdller than the diameter on the base end side.



characterized in that a base end of said second tubular portion is forned
not to be exposed froma base end of ﬁ idgrip section. 7. The drug

adm ni stration device as defined in a 3 of Clains 1 to 6, 10 characterized
in that said first tubular portion has on the inner surface thereof a
stopping portion for stopping said gasket, and said stopping portion is

di sposed in the vicinity of said connection section. 8. The drug

adm ni stration device as defined in any of Clains 1 to 7, 15 characterized

10 2 ORISR 20t O AR L BP0, o
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a cylindrical discharge section forned 25 at a tip end thereof; an
i njection needle including a needl e tube having a needle tip 34 and a

needl g hup for fh? git%e'&gj@g{é JHORIGEV PSS %J?éﬁp%{& gcgaggbcff%w Hisgharge

secti on; i'on having a gas y noving W thin

sai d fluid,ghanh ' L 5@&35}@ p?i?‘f nd part
of 5 whic h(lss exﬁ%es%(ﬁ]g 8@?@%}:}28 %’; gﬁ@aﬂl%@ end o th?g?lgﬁ? ubﬁ%?’a?gﬁelcgn;
a tubul arpgyi | j | S ofiRisedippul ar section and kept
away fron? %@%%&Hoﬁ?dg@ﬁbgﬁgsé;%ﬂgﬁ P !
7. The drug administration device as defined in any of Claims 1 fo 6,
10 characterized in that said first tubular portion 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 to 7,
15 characterized in that said grip section has at least one notch on an outer

peripheral portion at a tip end side thereof.

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

20 endside of the peripheral surface thereof.

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

an injection needle including a needle fube having a needle fip



a connection section connecting between said tubular section and said grip
section. 10 34

and a needle hub for refaining 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

5  which is exposed outside from a base end of said fubular 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.

10



