END PORTION FOR HERMETICALLY SEALED CONTAINER HAVING
FINE OPENING SURFACE OBTAINED EASILY BY CLEAVAGE
BACKGROUND OF THE INVENTION Field of the Invention [0001] The
present invention relates to an end portion of a hermetically sealed container

having a fine opening surface obtained easily by cleavage. In particular, the
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[0003]

In recent years, however, needleless syringes have been developed and are used
substituting for syringes having a needle. The medical administration using a needleless
syringe is as follows. The needleless syringe shoots drug solution at high speed toward a
skin, opening a small hole on the skin, and then the drug solution penetrates through the
skin (see, for example, JP-A 2003-093508).

[0004]

However, the above needleless syringe is difficult to handle, because it
administers drug solution after having been put into vial and suctioned predetermined
amount of drug solution . It is also not easy to suction proper amount of drug solution to
be administered. Furthermore, there is a hygenic probleme that viruses attaches on the
opening surface and propagates, bacause the same needleless syringe is repeatedly used
for suction and administration. Thus, it might be better to prepare a hermetically
sealed drug solution for each dosage and to administer it by opening it for each dosage.
[0005]



top portion by twisting the portion. This kind of hermetically sealed containers
are widely used because of their convenience. [0006] However, the
hermetically sealed container is difficult to handle because the tip portion

must be twisted to letting the contents out. In addition, since such containers
are made from relatively soft plastic, when the top portion is broken by
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The object of the present invention is to provide an edge portion of a
hermetically sealed container, in which broken pieces are unlikely to be produced even

when a portion is opened by breaking the portion.
SUMMARY OF THE INVENTION

[0010]

The present invention is basically based on the following idea. An easy-to-open
end portion of a hermetically sealed container can be provided, whose opening surface
is substantially flat, by using an end portion of a hermetically sealed container which
has a predetermined shape and is composed of a predetermined material. And since
broken pieces are unlikely to be left on the end portion, the end portion can be used as a
needless syringe.

[0011]

As shown in figure 1, the end portion of a hermetically sealed container



portion (3), the joint portion (4) having narrower width than those of the tip

portion (1) and the coupling portion (3), wherein the tip portion (1), the joint

portion (4), the coupling portion (3), and the body portion (2) are arranged

coaxially to have a central axis (5), wherein the tip portion (1), the joint

portion (4), the coupling portion (3), and the body portion (2) have space
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diameter o he space portion is preferred to range from 5 m to 1x10- mm,
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conlcal shape, or a reverse truncated conical shape, each of which are arranged
coaxially to have a central axis (5). The mean diameter thereof ranges, for example,
from 5 pm to 1mm, and may range from 1x10"" mm to 1 mm. It is more preferred in the
range from 1x10”" mm to 5x10™". Also, the diameter of the space portion (14) at the joint
portion (4) connecting to the tip portion (1) may range, for example, from 0.15 mm to
0.17 mm. In particular, when the end portion of the hermetically sealed container of the
present invention is used as an ampoule for a needleless syringe, for example, the
diameter of the space portion is preferred to range from 5 pm to 1x10™ mm, and may be
range from 1x102 mm to 1x10" mm. The penetration depth and the extent of diffusion
can be controlled by varying the shape of the space portion or the mean diameter
thereof.
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13, 12) is preferred to be provided to extend continuously from the body

portion (2) to the middle of the joint portion (4). But in terms of the

productivity of the end portion of a hermetically sealed container, one that

has the space portion (11, 14, 13, 12) extending continuously from the body

portion (2) to the middle of the tip portion (1) is preferred. Fig.1l shows a
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f&egree to 45

A preferred embodiment of the end portion of a hermetically sealed container
according to the first aspect of the present invention is the above described end portion
of a hermetically sealed container, wherein the tip portion (1) comprises a columnar
body portion (1a) and a head portion (1b), the columnar body portion (1a) being joined
with the joint portion (4), the head portion (1b) being provided at the tip of the body
portion, the head portion (1b) having a spherical shape or having a columnar shape, the
diameter of the columnar shape being larger than that of the columnar body portion
(1a).
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portion (1), a large force can be added to the joint portion (4) by pressuring

this head portion (Ib) using "lever rule", thereby breaking the coupling portion

easily. In addition, by exerting crosswise torque, fine and flat opening

surface can be obtained quickly and easily. Note that if the axial length of the

tip portion is too short, it is difficult to add force in the crosswise direction,
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1x10 mm. This achieves high ad S|on etween a skin and a needleless
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descrlbed end portion of a hermetlcally sealed container, wherein a head portlon (3a) of

sealed

the coupling portion has a flat portion perpendicularly intersecting with the central axis
(5). Note that the head portion (3a) is preferred to be shaped in tapered form (refer to
Fig. 1 or Fig. 8). The height of the tapered portion is, for example, from 1x10™" mm to
5x10"" mm, and preferably be from 2x10" mm to 4x10”" mm. The diameter of the head
portion at the coupling portion is, for example, from 1 mm to 5x10 mm, and preferably
be from 2 mm to 2x10 mm, and more preferably be from 3 mm to 1x10 mm. This
achieves high adhesion between a skin and a needleless syringe comprising the end
portion of a hermetically sealed container. Note that the tapered portion may be
provided on the top of the joint portion. As shown in Fig. 8, the tapered portion may
also be a portion that protrudes from the jacket (30) when the jacket (30) is put on the

ampoule (20). The tapered portion means a portion which is shaped tapered toward a tip



portion shown in, for example, a truncated cone. [0019] Since the head

portion (3a) of the coupling portion has a flat portion perpendicularly

intersecting with the central axis (5), when the joint portion (4) is broken, it

will be broken along this flat portion, thereby obtaining a broken surface

which is nearly a flat surface and preventing generation of broken pieces.
poiithis fla¢vwoniofvisprefpleed torbertadaoged in concentric to the central axis
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[0(55 grally formed, wherein the tip portion (1), the joint portion (4), the

coupling portion (3), and the body portion (2) are composed of resin
compdSitioRirspresinelt ByaHeelanhadseripedagr Nathiror el A ), st bheken
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for example, from 1x10 mm to 1 mm, preferably from 1x10 mm to 1x10? mm, and
more preferably from 5x10” mm to 1x107 mm.
[0022]

Another preferred embodiment of the end portion of a hermetically sealed
container according to the first aspect of the present invention is one of the above
described end portion of a hermetically sealed container, wherein the tip portion (1), the
joint portion (4), the coupling portion (3), and the body portion (2) are integrally formed,
wherein the tip portion (1), the joint portion (4), the coupling portion (3), and the body
portion (2) are composed of resin composition represented by the below-described
general formula (I), and the number average molecular weight of the resin composition
ranges from 1x10° to 1x10° (preferably 5x10° to 5x10°, and more preferably 1x10* to
1x10%).

[0023]



Y [0024] In the formula (I), R1 to R4 are the same or different, and each
represents a hydrogen atom, a C1-3 alkyl group, a hydroxyl group, a
methoxy group, an ethoxy group, a fluorine atom, a chlorine atom, or a
bromine atom. Further, R5 to R11 are the same or different, and each
represents a hydrogen atom, a C1_3 alkyl group (a methyl group, an ethyl
groupe, or a plopyl group), a hydro vlgroyps& methoxy group, an ethoxy
group, a fluorine atom, [
to @;&her reppge@ents a
has no subsutunn QLo

different, a hydrogen atgm, a methyl group,a

group, an ethoxy group,|a quonr\% atom, or a togn, and more

preferred R5 to R11 area hydrogen atom. The x andy show a ratio of
[0&2structure comprising ethylene based copolymer, and x:y is from 1:5 to
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preferred embodiment of the end portion of a hermetjcally sealed container
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the joint portion was n ts cces en and burrs are
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effectively preventing 7 generation of EEgen pleces And since the a

PrefstisEdin B Riort s AdOHEESE MR matttar (i acéﬁ“é’a&ﬁ?%%stmcmre
cogterifiraretlyysoakhagdd icoaldohudr.omidradiatingpmltrs viofet [ghtftsablAgrem 1:4 to
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comprl Ing the above res omposition Is IC e it ca
PoF L By DB AR T o e o R g ent
invention is one of the above descrlbed end portlon of a hermetlcally sealed container,

ggédroxyl group, a methoxy
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wherein the glass translation temperature of the resin composition ranges from 140°C to
180°C.
[0025]

Ampoules (20) produced from various materials were used for experiments of
breaking a joint portion. When a material having too high crystalline was used in the
experiment, the joint portion was broken and broken pieces were generated. On the
other hand, when a material having sufficient malleability and ductility, such as PET,
was used in the experiment, the joint portion was not successfully broken and burrs are
left on the opening. In the present invention, since the ampoule is composed exclusively
or mainly of the above resin composition, it has appropriate hardness. Therefore, when

the joint portion is broken, a fine opening can be obtained, effectively preventing



mixing them with a predetermined ration, and combining them by addition
polymerization. Also, the resin composition which is commercially available
can be used. [0026] The second aspect of the present invention, as shown in
Fig. 5, basically relates to an ampoule (20) comprising one of the above
described end portions of a hermetically sealed container, and the body
geporiom (2§, inkethitities. aspe cinfdibe plsentimventiopdrasivally sdiatesitas the
m@&amgyls*ﬂl%m@gc%ﬁ %Wlﬁmgtmﬁleap\sej described ampese (29 uﬁjﬁiiating
ampo é accor im t11 and #{ @8 cp h|c he amp L‘JP1 nit
“ (ﬁo‘?can 8Theerk MWHETER a ho‘fe po aéﬁle)h?s prow |p oftt e
mqigsede (3@91fa¢m1whlérém e wlp)ﬁérrmf(lgomﬁ@fomrpeﬁtmbm hﬁ%lﬁﬁ@sd it can
caflBrtian &B&)ﬁdr@walmggoaﬂie M@t tinRMia):(2) @b ibe jeintegstaively,
(4) pratrude from the hal 31),the hole paort 1) bging provide
mlé‘\t)‘t%%%l %cg‘ tr\ivé%;c e f m%e a?(m %tu e ﬁ-ﬁ %lls |%ns]§r?ggj g trﬁé jlglcklié (Ghtlon
POIW’B%W&H%{} fé}sgxéh?préSIWH@ﬂla?ﬁarﬁgo higsecHuRE pEHO (383 Ftﬁ%n be
us@hupling portion has tapered shape and protrudes from the jacket is used as
odopeedleless syringe, high adhesion between the ampoule and a skin can be
achieved. In addition, it is_hygienically preferred, because the reusable g}cket
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andgatethdontaime thehosked pewing sunrfacedicisabstantizlyhfidt adhesion between the

ampoule and a skin can be achieved. In addition, it is hygienically preferred, because
the reusable jacket (30) can be prevented from touching the skin due to the existence of
the tapered portion. From this perspective, the head portion (3a) is preferred to protrude
from the jacket by 5x10"" mm to 5 mm, and more preferred to protrude by 1 mm to 3
mm.

[0027]

Since a crosswise force is added to the head portion (3b) of an ampoule with a
jacket put on, a force can be added to an ampoule which is in a fixed state. As a result,
the joint portion (4) can easily be broken. The ampoule (20) is generally thin and is not
easy to fix with fingers, but by putting a jacket (30) on it, the diameter of the ampoule is
enlarged, which makes it easy to fix the ampoule with fingers. Also, as shown in the
figure, multiple parallel protruding portions are provided around the jacket as finger
stoppers. As a result, the jacket can be fixed with little force. Also, a connecting

mechanism may be provided at the lower edge portion thereof in order to connect the



[0029] The present invention can further provide an easy-to-open end portion
of a hermetically sealed container on which broken pieces are unlikely to be
generated when a certain portion is broken to open the ampoule. As the
result, the present invention can provide, for example, a preferred needleless
syringe and the like. BRIEF DESCRIPTION OF THE DRAWINGS [0030] Fig.
jackés wisthienahier dipgrartnshowing a basic structure of the end portion of a
[odynetically sealed container of the present invention. Fig. 2 is a conceptual

diagr shOV\e/Lré% nr\géerregl embodlrg\%g{go%heeegd g%rtg)n %f ortion of a
herme caIIyI/) Selda CYSTAIREr §3%0 S thE firdy gspe of tiie pré)sen?

hermasividly. e B ¢ortaippcepess @@agragrﬁgrf@m g wpafirdly etbodiment of

[oshejend portion of a hermetically sealed container according to the first

aspectpf e presERl.pusnion. £iind A GANORPUAL Iaciam anina By or o
referre Iment o t een ortl ermetl a eﬁecrco%tamer

helaeea?a | S&ﬁ%ﬁé FRetiRYeRR Sk aregéﬂtm?ﬁﬁérﬁrsﬁnmbels 19 BgRperalfd when
a cdiagiraposhowihrakeasic streicthircanijibel anpothile b tive tix gsesdrninuenrtioion can

prévicd £5:% LANBRP B HAYLAM APVINY & PRSIC, S YALUAR Of the jacket of the

present invention. Fig. 7 is a conceptual diagram explaining the needleless
syringe unit of the present invention. Fig. 8 is a conceptual diagram showing

an ampoule with BRIECKeEPURIATIEN OfsTAHtodepaNdiagram showing
[O@D]ampoule after use. Fig. 10 is a photograph, replacing a diagram showing

a jackgt a';]dlé"g ampoule. gom aﬁ'ﬂ}?o%‘vﬂleeg GAEI%SS m R.n on of a
photogr%p rep acmg a dlag ow_lné an ampou e on whiclt & Ja
hemfmlmmmq@mwtﬂfﬁfmm@@mpm@was broken. 9 Element

Numerals 10031]DRSERAP TIOMRFhbIERREPRERED EMRIIMENTShe cnd
poiglggzclf a hermetically sealed container according to the first aspect of the present
invention.

Fig. 3 is a conceptual diagram showing a preferred embodiment of the end
portion of a hermetically sealed container according to the first aspect of the present
invention.

Fig. 4 is a conceptual diagram showing a preferred embodiment of the end
portion of a hermetically sealed container according to the first aspect of the present
invention.

Fig. 5 is a schematic diagram showing a basic structure of the ampoule of the
present invention.

Fig. 6 is a conceptual diagram showing a basic structure of the jacket of the
present invention.

Fig. 7 is a conceptual diagram explaining the needleless syringe unit of the
present invention.

Fig. 8 is a conceptual diagram showing an ampoule with the jacket put on.

Fig. 9 is a conceptual diagram showing an ampoule after use.

Fig. 10 is a photograph, replacing a diagram, showing a jacket and an ampoule
comprising a needleless syringe unit.

Fig. 11 is a photograph, replacing a diagram, showing an ampoule on which a

jacket is put and then the joint portion of the ampoule was broken.



Hereinafter, the end portion of a hermetically sealed container of the present
invention is explained according to the figures. Fig. 1 is a schematic view
showing a basic structure of the end portion of a hermetically sealed
container of the present invention. As shown in Fig. 1, the end portion of a
hermetically sealed container of the present invention comprises: a tip
portion (1); a truncated conical coupling portion (3) for coupling the tip
E1aadieN(hhaad a body portion (2); and a joint portion (4) for coupling the tip
[0&0{ ion (1) and the Coup!ing pqrtion (3), the joint portion (4)_having narrower
width than those of the tip portion (1) and the coupling portion (3), wherein
the tip portion (1), the joint portion (4), the coupling portion (3), and the body
portion (2) are arranged coaxially to have a central axis (5), wherein the tip
portion (1), fk}g (‘ﬁrb(ﬁ)rﬁh%lgﬁ %ﬁt@ﬁ?@dﬁ%%gody portion
(2) have space portlons 11, 14,13, 12) being exten continuously from
the body portion (2) to the middle of the tip portion (1), or space portions (14,
[0d®]12) being extended continuously from the body portion (2) to the middle
of the JRiRkpRen ) RS RINGE heaaiRATon el B esmaita!¥iSaR fesent

. container of the present invention comprises the above structure, the join
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coﬂiqmghaéaﬁi@r@ldﬂireﬁt'(qr) ehdhthealipliaxipdeaing shenbrpkan pSl:lﬁf&QQ4) having
naftowe Stxa“t# ally flat, @3‘3&3 V}fﬁ{e %éb %§¥ 58 elLandPosiian ,{‘%34'8& 'Heg?) & lakein

opening 1ace can pe easlly an |cky 0 alned WIthOU ato ortlon
the; HRrPRTRR £ Bt o UE RUiRIH ?69" @&)W&%W&@ﬁ.@(&r rbahedpaostion
(2parienfddddoidheially tiplporiordiirarexieforretdenave dcylindocdl shapdoint

poftitiH Qﬁ?‘t?ﬁe%ﬂﬁﬂ@*}ﬁ%oﬂr@) reNgife tBHH(}%SHlBﬂWE?h%U@ ?&@W@ns (11,

coaxial g to have a ce | axis meter thereo

nges, f
e xampl %Wi@di r‘h“ﬂﬁ% f?%nrﬁ ?eB tRPELPTh %ﬁé"éﬁ Bl of the
tipIraQidnn{in te5 wb@ﬂﬂﬂwmrﬁéﬂraiubn dopbiag obtﬁenéﬂtbnt)oﬁmmnsianfroan the

bolt® senisalled RyManvinaithershapsif oaisRaag. portion or the mean
(?% ﬁneter [0035] As later described, since a free end is obtained by breaking

€’joint portion of
Since the end portion of a hermetically sealed container of the present

invention comprises the above structure, the joint portion (4) is broken when a force is
applied on the tip portion (1) from the lateral direction of the central axis (5), thereby
exposing the head portion of the truncated conical coupling portion (3), and the space
portion (13) of the coupling portion becomes a free end.

[0034]

Since the coupling portion (3) is shaped in a truncated cone, and the width of
the joint portion (4) is narrow, the joint portion is easily broken when a force is applied
on the tip portion (1) from the lateral direction of the central axis, leaving the broken
surface substantially flat. In this way, an easy-to-open end portion having fine and flat
opening face can be easily and quickly obtained without twisting a top portion as in a

prior art. The space portion (14) of the joint portion (4) and the space portion (11) of the
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the end portion of a hermetically sealed container, the space portion (14, 13,

12) is preferred to be extended continuously from the body portion (2) to the

middle of the joint portion (4). But in terms of the productivity of the end

portion of a hermetically sealed container, one that has the space portion

(11, 14, 13, 12) extending continuously from the body portion (2) to the
tiprpiattilenof lthertipedeticnl (0) is wrefeplaadiiigl Slshmws sruooltednamsgrlcahape, or a
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alsdetsirdbientlfatit@ssesftout®dbpesmallitb sk drgesolbtionjéoionaspaadpofiidérug
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nome on of current be prevente as h as possib rom
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relSVA0 ufﬁne”%‘etg Qudp Bain spots.in the skin, thereby ¢ @%J?%Ft%e codpling
?h rom this perspec |ve e apex a% (ie % se??o for examp g

pomsm Yy Farctsd HBHcES, %f@rworyefrmgls (aeg*e'egte) 19 H@é?é@é tAl@@ the
saiteBpaee POton (14) Prpddetiihe thejningatiam (@)0B ihe pHR) the coupling
pofPH! %Qnt%é %6{8%9% 1A RSN ‘Phth&l? 34E 8, '884&149 gget:é%rtlon

spac ortion of the coupling portlon ) may ave a columnar p rtio
(13p,ief, éggé:ouplmg portion may intentionally be formed such that it becomes different

from the outer shape of the coupling portion. For example, it may have a portion being
tapered toward the end. The inclination of the portion is, for example, from 1 degree to
45 degrees, it is preferred to be from 5 degrees to 30 degrees, and more preferably from
10 degrees to 20 degrees. It is desirable that loss of current be small to send drug
solution from an ampoule into living body with high pressure. And so it is preferred that
separation phenomenon of current be prevented as much as possible. From
hydrodynamic view point, it is considered that the loss can be lowered when the apex

angle (aperture) is set to be 15 degrees. On the other hand, if the drug solution is
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when the height (the length) of the space of the columnar portion is

represented by L, and the sectional diameter is represented by D, if L/D is

above 5, separation phenomenon occurs. When L/D is small, loss of the

current is small. But the pressure exerted on the tip of an ampoule is high,

and so there is a possibility of breaking the ampoule. From this perspective,
inje¢BdsipreferdbtyaframitOis ighlynkakehe tranth@. 8rae3olotifrormped Srive2thnoangh pain

Sp@t|§9nbﬁlg%mril- @@rewh%&/r% ig %aQﬁ h%lot‘ﬂe %}E%Hlﬁly BHRAGhRY %&i&@cﬁve the
exerte at the t| ortlton of the am ouIe go the m%lrgum thlcknefgragi thfeOm 5

ap%)ét?p lr§osr on ( |s.%rree earrrnel?]l"tb e rom %géemm tolc re%tsﬁcp

degteﬁfertreé Qolpereromi B s ersenier o086} FigoRidsd enﬂ@amtmmagmr{ﬂ) or

thesbem'a@ eopretase hambostineps@foan ﬁtbdbawtien @E%M&}ﬁﬁ@ﬁﬂy@a@@ﬁfd the
amer rd to the first a resent i nventic

R e s L R or%.Vo% a<§° (R o R R e

Wft%t dh%la?lgetﬁtﬂw (?egjhmt‘:ﬂle Wfﬁétft Reg3aRepistidh KﬂHIF%ﬁHEF% tm L,

anpothiensgtliandl adruneated carprsbaped pxyrtlmj ({3hy Whsenbetton, isseparation

phgﬁ&%ﬁtﬁ{jo&%&ﬁe WRGE Ef?ﬁ“ﬁ%&ﬁ) qh & PeRly ARHIAD R NS WaAYe Bessure

intentionally providing a columnar, portion, the current of drug solution can be
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ht of truncated cone shaped portion (13b). The ratio may be from 20% to
80A) and it may also be from 30 % to 70%.In this way, by adjusting the
he.ghfeﬁ tHe BofuRSFPURlofitg e Shaviae of mefertritaeledmeahgpe end
popastionf (4 Jle)@astappiropedte] tuaeinetebidedrug tisolfittoraggerbef the present

inRaficaleds \é\ﬁ?)%thﬁ g g@t (ﬁhgp dB'yrﬁg)ﬁh?lgs)lHﬁ]ﬁf%r EHH%S[)OI‘UOH (3), for

represented by L, and t esectlonal ter is represented

xapBlR assaeﬁgt‘é‘??é'ﬁrp%‘éﬂ8ﬁtéh%?ﬁ ESV&B 1S\ﬁﬂ%?1eﬁﬁ9uéos%%ﬁpf8§sp8ﬁt‘?8 (11) of
thetiprentiositidlBut thecik g ressushaprdmadtom (He bipvdiese hatpouls connected
to HQC%B@@ &%@@%Qfﬁﬁéﬁb@d? B?ﬁ%g{%—’) OlfnSQB@@WQQ W1ﬁf§lﬂ%ﬁ§llljz 'ﬂ@wdmg
iS perspective is prefe ro to 5, ma
hl nﬁ) $ r2r m’alE Aleo'5 be frgfﬁpr% (énWﬁen Iﬁ}ﬁ |ng ! e%g:/hver%b a(riﬂuftmg the

pe%%ﬁgbpré@s@ref@ew ﬂth@ﬁﬁ‘ﬁé‘%rﬁ@‘ﬂ%aﬁt@&ﬂ‘éﬁt% ﬂ@éqmaﬁrrﬁemon
(13h)cknesscolipimgupliog @riery () ispafaradimbediors i wiioh Bad W, apex

angf%dclgmpared to the truncated cone shaped portion (13b). As shown in Fig. 2, for
example, the height (length) of the columnar portion (13a) is equal to or lower (shorter)
than the height (length) of the truncated cone shaped portion (13b). The height of the
columnar portion (13a) is, for example, from 10% to 90% of the height of truncated
cone shaped portion (13b). The ratio may be from 20% to 80%, and it may also be from
30 % to 70%.In this way, by adjusting the height of the columnar portion (13a) and that
of the truncated cone shaped portion (13b) as appropriate, the current of the drug
solution can be controlled. When the height (the length) of the columnar portion is
represented by L, and the sectional diameter is represented by D, if L/D is above 5,

separation phenomenon occurs. When L/D is small, loss of the current is small. But the
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more preferred to be from 2.5 mm to 5 mm. [0037] Fig. 3 is a conceptual
diagram showing a preferred embodiment of an end portion of a hermetically
sealed container according to the first aspect of the present invention. As
shown in Fig. 3, a space portion (13) of the coupling portion (3), for example,
has a columnar portion (13a) connected to the space portion (11) of the tip
prgzomtioxd)tednthalteume ateanconeshapedoparsidnetl 3mdwhoberbasterpdssibility of
&&”ﬂg@%daiﬁﬂhﬁlesﬂ%ﬁl%ﬁi %I(Jp%)cﬁfz&hihﬁ’qy %@%(@)f@hﬁ@m&@\l’{ﬂy be

n Fj t I of the col tlon (
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extremekitadr epaershspedporeinnd 2BBicisirfor el éhefamm@% 30,909 meshieum
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" he'columnar portloﬁlj(13a an atn}the truncated cone shaped portion

[0(@%) as appropriate, the current of the drug solution can be controlled. Note
that the gohunsnarc paréiein [l dxcohthelooupling pottierdd)embydiavama of an end

poFQsATyRaY ﬁ@ﬁﬂ@tf&ﬁﬁ@%@al%@%%%&aﬂf%?&m&’Wﬁf@%¥9tt9é}5é%ft B€ the present

truncated cone shaped, portion (13b). The sha%e of .the columnar portion

VeI s Defad tB’b@%hap@dsﬁf‘%etmﬂéé Ingf. éé‘%ﬁ%ﬁ%?é’“?ﬁt@ for

exgopiaiesthatddssiodcnomtinnbel Smatbtmesend druhsshaverpiromranldmpbie tip

po{&}]t% @wnmm&@%&gﬁ@@w@d AENSR (t %peaﬁ%g@gcfn&éﬁ@mmed to the
enomen rrent.pe preve smuc as possjnle, From
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of tﬂv@ &péwmf‘i’gI@Qﬁﬁé?t&é?)s‘@é?lﬁolbél@h@nﬁhﬂs detjreéshoHuheatalqongridiaped
poi{fdﬂe dng smhaiqae@'trﬂﬁoﬁlea tacwtslecaneashiipsdn ig&#uoﬁk@lyﬁmi ther diugmple,
fro ‘1‘85}” @Wa(g? FP%‘P t%lQOtglur]‘nﬂgr pt’l(?ﬂ (; a}é %g I 13 rgg b from

e |néect|0n romt IS perspective, the apex angie | or exa
20%1’% Ofegted tomeyddgpdssipraPaBIirdRes 1&&&1‘%@@% %0 Hlgrees. (he heéigh
of[ﬂﬁS&}lE@ndr@@rmm(eBu)aimﬂageamfshmv\tmg@mbfmmeckhmpbodjmenhqﬂma as

rROCUN: Qf 2 DR %‘PI}F@M%‘F&&WQ{PSE AeaASlig e ﬂ{étt RPeSRnar

resen&ﬁnventlon As shown in Fig. 4, the space portion (13) of the

POE%%H%&*‘B) 8}?(%‘3%513}% iREIHq8 Fﬁ&lfﬁ% @?Vﬁc?n&%‘l‘%ﬁ%re B&H‘?o‘??s%&%& smaller
apevhicizlgredndepehtenhiyt priothdgduinrat Sl panadl shwittd gach otiédtn partishéars of
th@c@'[&ﬁﬁ'ﬂﬁaﬁﬁcﬁ{ %lg@fﬁf Eﬁ‘éf@@& & Wﬁ%e&dﬂ' meticalydedhe a{%eéﬂé%nl'@l&iﬁFig.
3 %ﬁ} tQiS (ilonflgura onfrh%ulgj dru can bqu F%dl}{ ?dmlnlstered,ul ¢

“theré §/lrr%|n|m|zmgst e cfamgge 104 Skin. ATS0 ﬁueé)space por ons may% ginto

liV'ereﬁﬁmﬁatw%ﬁlag@omﬁﬁWﬁoﬁa‘ﬁ@ﬁcﬁt@d%@fﬁ@&ﬂ(éﬂﬁm@%@%@ mhenomenon of

current be prevented as much as possible. From hydrodynamic view point, it is
considered that the loss can be lowered when the apex angle (aperture) is set to be about
15 degrees. On the other hand, if the drug solution is injected in a wider area, it is highly
likely that the drug solution penetrate through pain spots in the skin, thereby causing a
pain by the injection. From this perspective, the apex angle is set to be, for example,
from 1 degree to 10 degrees, preferably from 5 degrees to 10 degrees.
[0038]

Fig. 4 is a conceptual diagram showing a preferred embodiment of the end
portion of a hermetically sealed container according to the first aspect of the present
invention. As shown in Fig. 4, the space portion (13) of the coupling portion (3) may

include multiple cylindrical space portions (13¢) which are independently provided in
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widen toward the end) space portion, which are provided around a central

axis, and 2 to 4 columnar or truncated conical space portions which are

arranged symmetrically to the above space portion. In particular, it is

preferred that the volume of the central space portion and that of the space

portion arranged around it be different. The specific volume of the central
paspltevpdrticrvis pitefertedpa tiaifrom 1ot B 2otfimmessodthenadlrmée ©f Hrearranged

symmry%s MOWRMA e SERUER)HSPR%E PATHoRLAM R Hhese ﬁ‘éﬂﬁi@ WAHANEan be

liquid having var ous flow rates can e obtained, ther being able to
i R R R, % A A St e T e

pO(tmmewgﬁh})@fatﬁerzlwaln@@laﬁma@lym@ p@ﬂuéﬂ@@%b?@@@ﬂb(ﬁﬁqu,tmed or
witha sestian ai@&m@ga&s [RpRse Aty Opibl iR isabove a6caawaramn and 2 to
4 RERAMENqn aecH ‘é‘r’ﬁ‘ceaﬁ‘ LIR.is SorHﬁ)lr} I05%:0 e g ””%Q& 4%y lncé‘l‘i ht% the
pressure exerte on t e tl 0 an ecomes SO t ere |l
abﬂb%§i1?ﬂﬁﬁ/ B?‘H@hl&ﬂg’ﬁﬁ%%bdﬁlé m%ﬁ?frﬁﬁstb@réb%cm}é{rﬁ/ﬁf é‘}?r@f“é}%]l)ﬁpace
poftam @ddtohas maythze fpane Gbritod, ardirged0ddond, inde alitfdverfiromhi tgp2cific

volYRED AR [At0f 'B‘p“é%’;é‘éi%r ey SHONY %eogegﬁr@rﬁslef‘%@u%éé‘%ftkﬁ’ie volume

portion of the ampoule he maximum thickness of the coupling portion

Of&‘? |§pﬁ?8f8ﬂ%’(ﬂ"38 HOHUhils sonwRl &P iccc,rﬁoﬁffﬂl15%%316?&%?%%?1’6%’8??0:1&‘1““
drggs Imamirtg Bamens [00897atepaifie tre o etaibediithenttof teengridlsoitiednofmaster them

intDeIRRBlIeRYs S4B RANRINGS SEaQIdNIVM theitt asRechefl It mesete 2 to 4
nvention is one of the above desc ?et{end Qﬁrtlon of a grmet caIJ sealed

colum space, portions 1s represente ¢_sectiona er1 resented
con alnepr h%re nlfﬁe tip por |on orhprlses a columnar bo portro% ?ia

by i BlHEREs BRS¢ BY P eiatien! IReenBR serioh (Vaebbiky lﬁnmlvﬁﬂswé the

cuiedit poshom (Budtlhe: Qﬁa@mrﬁmﬂéb)d@ﬂn@tmmdﬁ@@bmﬂdi&eﬁrﬂae bigdly and so
1i d petti h I

LT R0 PR TR R o e P ) ey

fr%mprhﬁarﬁm@a%»/ Brfiomy&p feokoAsemve 19 tmmél@r%fm&érgé helihen
L/pastid o il tidec lonstie g prooitions(dxcaddrgeiorép panibe afidechitopoule.

Soﬂ}ﬁé%ﬂ%&?ﬂﬂ@l&)&@%ﬁ%"@gﬂﬁl %‘i‘nQHr{B@ﬂs('P)e‘ﬂé‘f&l 16\ £98 2 5 mm

ereby hreaking the joint portion easily. In addjtion, by exerting crosswise
to l]o?&héa“ﬁ?fé BRESHRESERAHG BeEesa %énnf)tél BbeaiAdy quickly and easily.
[0St that if the axial length of the tip portion is too short, it is difficult to add
14 forﬁeﬂfbfgl?‘&f %ﬁ%ﬁﬁl@fﬁ@ﬂe%}% 'I)Ifﬁﬁ(ﬁi(@* le H%@l&?ﬂmléﬁiéontamer
nvenient for _carr the length of the tip portio xa
S E D YRR SkAiore GrLHRTR s ik (T ol end
pPotHant|ed @phé@%’{‘fﬁﬂy(fﬂlqﬁh@m@ner wherem the tip portion (1) comprises a

columnar body portion (1a) and a head portion (1b), the columnar body portion (1a)
being joined with the joint portion (4), the head portion (1b) being provided at the tip of
the body portion, the head portion (1b) having a spherical shape or having a columnar
shape, the diameter of the columnar shape being larger than that of the columnar body
portion (1a).

[0040]

As above mentioned, since the large head portion (1b) is provided on the tip
portion (1), a large force can be added to the joint portion (4) by pressuring this head
portion (1b) using “lever rule”, thereby breaking the joint portion easily. In addition, by
exerting crosswise torque, fine and flat opening surface can be obtained quickly and

easily. Note that if the axial length of the tip portion is too short, it is difficult to add
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connected to the space portion (14) of the joint portion, is preferred to be

provided to the middle of the body portion (Ib) of the tip portion. Due to the

existence of this space portion (11), an opening portion can be obtained

when the joint portion is broken. [0041] Another preferred embodiment of the

end portion of a hermetically sealed container according to the first aspect of
forbreiprdsenbisvastidiréstone aidhé thbowealdesgtibedtendopgrtiors aicnvenient for
caH?ngetéQﬁﬁYe%ﬁL%H cPMRING pWRIE, he a¥erage, ariside Hiametsof g, and

omtlp?rtrl%;lfﬁrr?nn es from /4160 1{121 (&referﬁbly /3 to 1/2)of thes@ CSSId h i
Mdramétst o &4l p(%ntlonc( of the coup ing por |onp(?§)e ?ﬂl e the'"
copneatediesibe shanseperiainhd ‘}Olﬁf et tiomnt4)agtipnthie amfvéf@éﬁgé)em@}aﬁﬂd to
thePidaNcaMTReRRSI Y dFRKEN Ml@ﬂ'\tl@efﬁfﬁﬁd&l%ddﬂﬂlé(ldhﬁdi&(méﬂeﬂ dP@ASkpace
poé%%ﬁ?{g%%f%”e%?mbo inenh e end Portion pf j’*‘om% efisally s& E}?Qﬁ

cont F accordi ggt% irst aspect of the present’inve Ation is one o
[0%Hdve described end portion of a hermetically sealed container, wherein a

head parditien a3 fefrtide cobplingeporéid nhrasmal fladpotiiart petpendiceddyy sealed
cofﬂ&%g? QI&QQerHQ t'ﬂ? ﬁ{%nﬁ?gt%ﬁe@)oy ate m@gégﬁ fﬁ%qtﬂﬂ{ tﬁg no@@})fsthe above

preferred to be shaped in tapered form &aer to Fig. 1 or Fig. 8). The height

demhsdtaeaéraarﬁémusﬁ ?shﬁawé%&mbfes% SB1h R 61 R Egside
digoneferaiflytifroimi2k POrtiom(t0 4x1ged frem THe tdidifeteradtihiehddd tpottinf the

oudidBRIGNRIPG ROMAR [oritseamplendesHimppRmar Bsnm, and
m&{g{erably from 2 mm to 2x10 mm, and more preferably from 3 mm to 1x10

This achieves high adhesion between a skin and a needleless syringe
compfiéiteg the Bredporidd Ll mnipmeticaglycdahraitton{dintr iNBre 2hav en@nge,
thd@@ﬂtqdaﬁwﬂwamyebglprswueﬂ whdha fopcoisthedainbppetian pdgishown in
g; 8, the tapered portion may also be a portion that protrudes from the
Jacl]<et (30) when the jacket (30) is put on the ampoule (2((4) The tapered
portioARRekgTs RE§sFsh SRR ispasE Fhapetd PRIRARI A i pomeHcatgwisaled
coinaifior exaonpleg adruhecdied copect| @F4deSpneethainead gorison{8ayfodhthabove

&Q%H‘QMB%W&% ﬂ@hﬁ@&gﬂy%&@&i‘%‘iﬂﬁﬁ%'%@@H‘Q%é&ﬁ%ﬁ%on (3a) of

centril axis (5), when t:’]‘e joint portion (4).is ken, it will be broken along

theGaup Fﬁo‘?ﬁgh"‘tﬂ?ear“eﬁ 8bBOHING RBPSREH S G wat éﬁﬂ;‘i%? f&l axis
(5)sUrfeteetlzaidiprdwedting gemésalion pbrokdripiecebaffddsiflacppordidnis (refer to

Fipreferrechigberagangad by ernegninc tpdhr etk axgdple, from 1x10™" mm to
5x10"" mm, and preferably from 2x10" mm to 4x10" mm. The diameter of the head
portion at the coupling portion is, for example, from 1 mm to 5x10 mm, and preferably
from 2 mm to 2x10 mm, and more preferably from 3 mm to 1x10 mm. This achieves
high adhesion between a skin and a needleless syringe comprising the end portion of a
hermetically sealed container. Note that the tapered portion may be provided on the top
of the joint portion. As shown in Fig. 8, the tapered portion may also be a portion that
protrudes from the jacket (30) when the jacket (30) is put on the ampoule (20). The
tapered portion means a portion which is shaped tapered toward a tip portion shown in,
for example, a truncated cone.
[0044]

Since the head portion (3a) of the coupling portion has a flat portion
perpendicularly intersecting with the central axis (5), when the joint portion (4) is

broken, it will be broken along this flat portion, thereby obtaining a broken surface
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[0045] Another preferred embodiment of the end portion of a hermetically

sealed container according to the first aspect of the present invention is one

of the above described end portion of a hermetically sealed container,

wherein the length of the joint portion (4) in the central axis (5) direction

ranges from 1x10-3 mm to 1 mm. [0046] If a joint portion is too long, a broken
wlsohfasewatinet letflatrtied brokereypieteg axmdrghty likelridbe genesatlis flat
pofRiBithe Sibieraand vt a-aint RORieBsIaRS R the banilba diffisylt to provide a
[Oég'lrg:lt portion. So the length of the joint portion (4) is, for example, from 1x10-3

to 1 mm, preferably from 1x10-3 mm to 1x10-2 mm, and more preferably

from Bxnredempaiatered ocmbesiniony Pf Ahethed prefépedémbodinriivedytisealed
corfathporiiydRfiacheynaaliGally seaded oefom@iﬁﬁrsa@mﬁdmlah the é'ﬁst aspestadbve
de?:g? BE R L Ig}lt‘i_:‘nryc?? é%%ﬁ%eqc% as%QY% nstglrﬁ% nelz Sepﬁ ttnori % of th% 41)01nt

ermetically sealed container, w Zrein the t| portio e Jomt ortion
Pofﬁéfbbﬂp‘l‘ﬁwéiﬁ?ﬂgﬁl(@’jlsa@d m@?fsayrﬁagﬁéﬁrezsl ard ﬂqté@% lomfed, and
[0eérein the tip portion (1), the joint portion (4), the coupling portion (3), and

the begly portio gc@o"f‘{@fscﬁig nesgd Qfgﬁ%&chﬁ?ﬂ%'twm 'GBY e&ee@f&’td QQ{dthﬁ-oken

below-described general formula ( Ié and the number average molecular

p‘%‘é“fd‘ﬁ? i3hLy kK yc@rﬁﬁ(?ﬁ%‘f‘i‘t‘?ﬂn é‘stkffo?ﬁhfﬁfﬁgdtdﬁ%‘b‘éfﬁ%?%ﬁ/too short,
it GH108 thiBxt050advidsre wafaprabiipl.xd@4hw1drg 069 [0048] RPRUORIHRB, for

exaiﬂ)ﬂe,mm RéR4 X iBih %eX‘eMﬂQ}dﬁlthﬁlt@rmﬂiﬁtﬂh R 00 Rt A8 dhore
prgf%]r ﬁlor dlffegenb and eacp r%olresents a hydrogen atom, a C1 3 alkyl group,

from ‘h
group, a et 0Xy group, an ethoxy group, a fluorine atom, a

[0%76r|ne atom or a bromine atom. Further, R5 to R" are the same or 16
differenhoanet gaekerafresabtslaldydrogencaton, goiibn3 aky|igrengi@lly sealed

coH‘gt\ﬂ ! %%'Pdlﬁ‘g ‘8th%!> PSS %rc?‘ Hlomd! grouR) OYHRVIIOHP R the above
roup, an ethoxy g I'OU
descrlbed en portion of a hermetlcally sealed container, wherein the tip portion (1), the

joint portion (4), the coupling portion (3), and the body portion (2) are integrally formed,
and wherein the tip portion (1), the joint portion (4), the coupling portion (3), and the
body portion (2) are composed of resin composition represented by the below-described
general formula (I), and the number average molecular weight of the resin composition
ranges from 1x10° to 1x10°(preferably 5x10° to 5x10°, and more preferably 1x10” to
1x10%).

[0048]

R5 R1O

()

[0049]
In the formula (I), R' to R* are the same or different, and each represents a
hydrogen atom, a C,.3 alkyl group, a hydroxyl group, a methoxy group, an ethoxy group,

. . . 11
a fluorine atom, a chlorine atom, or a bromine atom. Further, R to R'!' are the same or

16



fluorine atom, a chlorine atom, or a bromine atom, or R7 and R$ together
represents a C4.6 bicyclo alkyl group, the C4.6 bicyclo alkyl group has no
substitution group or has one or more substitution groups selected from the
group of "a methyl group, an ethyl group, a methoxy group, an ethoxy group,
and a hydroxyl group”. Preferred R5 to R11 are the same or different, a

diffiyrdragendatoch, @pnetinytsgrdydreghydrony] gréup atkyhetbory(groapargroup, an

etl%lthSﬁEéOHPa %1%% BRANM: Wcﬁe&!}lpgﬂﬁlﬁtg%e@ﬁ&ﬁl‘g@uﬁ f@ﬁeéfﬁ&cﬁ 218up, a
R11 are a h Of en atom The x.and y show a ratﬁ%of S&J&%truct

ﬂu&ralrrrl]%ra}gi)ng atfiyrend SHase8 coorp%llf/rrﬁrélr NERAE R V¥ front 085 ?[f)refeepaBTents a

Cafednevclptaliah gepvp mbeeprefaeasly bl 23w hay nanotberprefegeqip or has
oné mbaﬁﬂf’eem@ﬁthﬂcﬁﬂgr@@rii@a@ftadhﬁenﬁﬂ;@@yoi@alﬁd Q%&H}Qrgaﬁﬁﬁfdiﬂg:thyl
to the fir ect of th ent_inv ntlo he abc;ve ri end 11
s e T O e PRI Rk
ar@te%eﬁaaﬂfrébfc{ﬁé%%in OMAERIGBNARHY e’ f@%ﬁﬂl&h@@w 1BdEdieysoproup, a
meftimpouies R0 rpreduced fonpyaridusmatesiais wereau satbfareexjperimends re

praGAKINga ORI PRGN, YNGR 2 SAgeriariaung:tp §r Righye %’%@lﬁ”@f%ﬁﬁ H3RMure

in the experiment, the joint E,ortlon was broken and broken pieces wer

Coﬁ‘é’ﬁléiﬁ%’eﬁthb‘ﬁllﬁ(?a%"tﬂéroﬁél AR & MdteiahAving §Jfﬁ8¥8fﬁrﬁl?§ﬂé°£fmht§/4 to
4: larehduotility pstfchably FEO Wastaskd)inAhetbrperishantdtihersidimpentiod wasend

po%§wm¥tﬁmﬁe@e@%m&ﬁ§aﬁ{@r IRt qaithe ePeRing rh&i’]a@c@r@rsﬁm present

._inventian, sinc Ee ameOlHe is £9 ged chuqs%ve or mai e%/ Ehg above

mvention 1S one escrl 10N a Hermetic sgaled cqntainer,
resin compos‘flon Gthas approprla e ha ness. Therefore, W ﬁ1 oint

whesetib s Ppeksinal firendgammiers ©an Qfeﬂ@ﬁatamea?@ﬂ?ééﬂmywé%ﬁmﬁ@ 140°C to

18generation of broken pieces. Also, since the above resin composition was

[0 pted as the material, the ampoule can easily be sterilized by soaking it in

alcohol, or |rrad|at|ng ultra violet light to it. As a result, it can easily be

handIedNRAIHE $HAOShEed R RISl e USSP MRS thio nBoRer fashis of
brediinosijlantippublic Riberedgestitrcdrhaasgytde Ipggducedaliynebiaining:diriit the
exﬁé%%ﬂmﬁ@%mng&@&y%@@M%SQﬁ&twﬂyennmegstmvgéﬁ&ated On the

pre etermined ratio, a mpinin tion po merization. Also,
Oﬂtﬁre ¥sh D 85%6?‘7%(1 (éﬁ“’sngo?’ﬁ 8?%‘?5”?%%"& f& éar guc %ég’d SHefds1y PET-
waAnsehpothe gspblarfonta theadiatasyaynings Antexanepidulynwhigkethendrighirrs are
letPOHigR ohanigsmaticalhreealet cantaineiRithe: dnferReRIIYHIIEN ixdiasHely
or ?nsa?npyegg | lee %1 oS nn ?nlscgﬁ(q lalpueoql Iﬂ%a% 5%&8%%%@ eHeil(%dness. Therefore, when
the joint portion is broken, a fine opening can be obtained, effectively preventing
generation of broken pieces. Also, since the above resin composition was adopted as the
material, the ampoule can easily be sterilized by soaking it in alcohol, or irradiating
ultra violet light to it. As a result, it can easily be handled. Note that, since the unit
molecule itself comprising the above resin composition is public knowledge, it can
easily be produced by obtaining unit molecules including a double bond respectively,
mixing them with a predetermined ratio, and combining them by addition
polymerization. Also, the resin composition which is commercially available can be
used.
[0051]
An ampoule usable for a needleless syringe

An example in which the end portion of a hermetically sealed container of the
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diagram showing a basic structure of the ampoule of the present invention.

As shown in Fig. 5, the ampoule usable for a needleless syringe is an

ampoule comprising an ampoule body (2), and an end portion of a

hermetically sealed container (10). A movable stopper having a diameter

substantially the same as the inner diameter of the ampoule body is
prexafeirecit e iprovidedsinside thd @ampputebodyekp)amnd. diig  Sclutioscigmatic
dlégx%ﬁﬁréﬁgxk@n%eahﬁ@%esti%%%e@ﬁ%ﬂei Q@EM&E&QM% pevahlenstarRe! adRown in

Fi Ilngé)ortlon( ealing edge of the ortlo@ﬁNote thr?t Q Fig. 5, am rguLe n
l%n portlon ]@T e|sur§‘rflov‘|3dedraff theS ené port%n o th gmﬁmﬁe af’n&?ﬁl Siig &

angiawhetbpdvefddf rRndapgeeidanarzebiche dispoatcdibdysealed gomtaing 2(10). A
mdiaeR @tdbﬁediﬁmmgrmm@eaam @ﬁ’éﬂ&b@ﬂl/y mlief%awxai taéqfhérthmmter of the

anfBE(EOR MG e OO (15 B6KELCE0L. A1 DR A0S ABAOUS

e amp oule erld portion wit fingers
Solcgmqslbmﬁqrfﬁé a?nb%mgﬂ(% assaamlarﬁsmérbaefym@&eﬂrmgartand a
sediave poeyibnd(sealiamaedife infiethwalpspottiahjhéNotevidble siopjer Camshioele end

polRiE (B K'%M‘i%ﬁta‘?ftﬂé%ﬁo%ﬂpﬁ’& %%9@99919@&?@ Hi‘l&hﬁl@ﬁl&ﬁ{él%ﬂschﬁ‘?éof is

example, from 1x10-1 ml to 1x10 ml, and may be from 1x10-1 mlto 1 ml.

13%%%% Hhls 2VERP SRR OUNE &F c}r&gtgo%u{ i85S OhdhifiBEgr et the
angasgedigbnedferaply, It riayl Betiroen thei@ B .nVith 1xikGhdnpoTihen.dhygealest (30)

calboa@!yp@)dﬁ metarssiie b PHVHR qlmgthlemfﬁf;%@é 2ReYHNSPRIHOHnYEIERasily

rbs i hocks and noises &u@portlon adjacent to the end portion
Whefl a ﬁérmrl%ﬁghi S8 CoNaR Ohﬁ hat, in order to move the movable

[0&pper, the movable stopper is preferred to be coupled with a plunger. The
movatIIBesgmﬂﬁﬂéSbBay Qx;ammeafeaecpfdmad&exibgelballiaaam&ﬂldi@mﬂeau so

thatpeﬁ? ?9“%‘? dpe 'g?'g&&@a”&l?o akthe %’@p%‘ém? '%E“ag’ B¢ TQBMMtion

to 1 1 tImGS O e Insi ameter o the ampo he mova

acgf&ﬁﬁ@#%ﬂﬁ@éh%ﬁ%%%%ﬁ@ﬂqﬁ%ﬂ@ﬁnfﬁﬂ@dlfabénﬁ& tRowald Mk tidgnay be
frotine larnpbute. (©058]I TRemeediess syhinge weityofiind] present infehtigrsolution is

adﬁﬁfﬁ@c@?&ﬁ ﬂln@a%ogwgﬁédtﬁeﬂ et gy ods %SHPQ%HWMIQPH{ af ﬁho‘i‘ﬂPgThe

ucture of t €] ket o e present invention. As shown in Fl
an{ﬂ%‘% ?%%i{ B theSRE H’t#\?%r]i’c‘?oPFB‘é‘QE%IW‘Q& 1 SAR8E| ?ﬁ%)\ﬂﬁd?f’fﬁé’n ‘which
absmipo iep(R0) sbax ise dndeneideswirerdin @blerperiere(@1ivisthorevidarbeicheof a
heﬁﬁ&fcﬁiﬁyj%Gkﬁfd(%%}ltaﬁ@wh%@iﬁﬁbﬁ 1P BRIGIOR(Ihothe IRNLRAIING (AHBBE the

mov!ﬂ?l ortlec%n (3 fth ¢ Ilng ortio ort e tlg p%tlon 1) and the grlrl% for
portion @Bp fotr LP&e fon tth FEgrf[ rt%f)p heShole po porti on%(@fﬂ)el?
ex?ﬂrm}@éulgtoq_gvo flexible balls and the diameter thereof is the same as the inside
diameter of the ampoule, or it may be from 1.01 to 1.1 times of the inside diameter of
the ampoule. The movable stopper is preferred to be shaped in streamlined tapering
toward the tip of the ampoule.

[0053]

The needless syringe unit of the present invention comprises an ampoule and a
jacket. Fig. 6 is a conceptual diagram showing a basic structure of the jacket of the
present invention. As shown in Fig. 6, the jacket of the present invention basically is a
jacket (30) in which the ampoule (20) can be inserted, wherein a hole portion (31) is
provided at the tip of the jacket (30), and wherein the tip portion (1), the joint portion
(4) and a head portion (3a) of the coupling portion, or the tip portion (1) and the joint
portion (4) protrude from the hole portion (31), the hole portion (31) being provided at
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the tip of the jacket, when the ampoule (20) is inserted in the jacket (30). In

Fig. 6, the reference number 32 identifies convex/concave portions which

are provided around the jacket and extending toward the axis (5) direction.

The reference number 33 identifies a skirt portion of the jacket whose

circumference is made to be larger than those of the other portions. The
theoppy portigackta whedldiessrgyring¢2@) portioertedvimgheressetindO). In Fig. 6, the
ref@18RBARIEMLENI NS IACRECLALANE RIMEERIAEHAHNRSKIRAEHOR o HAE the
. E(efererc’ice tnl(ﬁ?betr 34 {%etﬂtlflesl SS;?E?}N C|z%or1t1|o,{3hfor prglectlrggn er%?[ﬁ?%lef
Jaqkith e Adat e?gsg‘%%/rlngg ’683. eearﬁ%du e?iﬁ%gcgncgasw 5e tonnetted”
skigy aqied|efety spdlsgfeondy Glitvmisrserevispaaintbyprulriagy thagadiase of the
otHSOpbrtvshichTihe Bapgsterisn aade 084} s Rigduadion pbetloadhhbmengessuring
mdARN0L A NEIMAlGaly, sealed %99%9%%%%@%@8?994%%” 5%%%01%%% Alhnce

present invention is preferred to be produced by a known met od o
nupibRiudthéfsAti TP SREAh PEREKAOHERBIISSHBE the amPpIYRisHtBrthe needleless
sythiegmbétidsl |\ e alegcaietédigreah tsiprdsendimeerdibroia preidikiedsteymge body
will FGREL S R RMBIUE-RICH S RrPRKISED b Sl partiamabab e atically

sealed container. Although a molding method includes the ‘injection molding
m?ﬁw@luding the powder injection molding method), the extrusion molding, and
Prodedike Hetimjdction molding using a predetermined mold can preferably be

used. tméhig£asgisnaleralsrakenaineaRtinrechaailie UsedRSARDIARIIAIE jacket
of k9185?l gnsa}g\e/e'xl%hqg Ngfgﬁ%%etg]beeth?gdo fcgigs?etl engn% oert%% 01:far cing an

en%eﬁcaﬁly SERIET LORIaINEr TS explgmeﬁ. asically, tHe jom por(flo‘?l ?gflls g

anperrshers diksrddarcappiradton ehe nprtpovidr 9rrsticeily lsgaled diratioer of
thOpibeeimivahayisitprineredycuppeig dbe Leadappdios whibe tompaled an end
po&?&&cékcﬂgl‘&%ti’c%;ﬁ'o’lég’l) £d, 105, 3pags R@&%R“a(ﬂa%ﬁﬁ} SnERIRN ludes the
~portion becomes a ré/e eng. Apﬁllylng this %unc lon, for example, the en )

injgefifsn Be K e hiesafingehe POSHISinEH B tHAR sroddingiivertRsh-c i pextrusion
maldegk asndnthartipeulkeahi aredielassnpyisige . dHereictafieinédenuddgametifochbly
beQfsthe AhaYe. mbadimant ibsuplainarJ0P58] Fidudis.e SonespiMel diagram

e>33|a|n|ng a method for using the needleless syringe unit of the present
[0§rvéntion (a method for loading the jacket (30) (a holder 30) with the
Usagwdgidi¢d0)). Fig. 8 is a conceptual diagram showing an ampoule with the

jacketyptiOmeTedIatAItiag HORKepoPN ALFINOHR HOKGR A It ROHiQMer is
ex °1‘;at§‘1§%1\23§‘%?84ﬁy‘fv .S lpehon M b lateral direction otiNe CRONALAKIS p
portiony(l) fron% the lateral direction of the central axis (5), thereby exposing the head
portion of the truncated conical coupling portion (3), and the space portion (13) of the
coupling portion becomes a free end. Applying this function, for example, the end
portion of a hermetically sealed container of the present invention can be used as an
ampoule of a needleless syringe. Hereinafter, the usage method of the above
embodiment is explained.
[0056]
Fig. 7 is a conceptual diagram explaining a method for using the needleless
syringe unit of the present invention (a method for loading the jacket (30) (a holder 30)
with the ampoule (20)). Fig. 8 is a conceptual diagram showing an ampoule with the

jacket put on. The joint portion is broken by adding a force on the tip portion of the

ampoule with the jacket on from the lateral direction of the central axis or by twisting
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19 the tip portion. Then, the ampoule with a jacket on is attached to a
needleless syringe. And the opening end is aimed closely at the skin where
a liquid drug is administered. [0057] Next, the movable stopper inside the
ampoule is pushed with a plunger and the like. The drug solution pushed by
the movable stopper is administered into a skin through an opening end.
thqd 0G5 8pATter tHecuséhofampmdediatbss jsykirgen theatinvped|eo(20cisiiaken suinge.
ArQi_c theojRekeE @Qi) ienthiRe-apaguleds discArdRde Ei_gqgiéﬁcﬁjl@ﬂcéﬁ_ﬂﬂi'ﬁqstered.
[O(Sigggram showing an ampoule after use. As shown in the Fig. 9, since the
ampoule (20) after use does not have an injection needle, infections caused
by us&¥itjdbignareblicssopasibasideviataapduls wswswsiiydlisearieger and the
likbegalsarhersiatishneechta s8pakatenandpjectiopiece fiamisiecanpeule skin
th 019%9 nAok'%%Y}’l” Qgg_dleless syringe can be used as a needleless syringe. The
SpEcific xamgles of needleless syringes are as follows: a needleless
[O%&ﬂnge described in JP-A 2003-093508; a needleless syringe described in
JapanasePatenkdof 3by 4433lecterd ayriegdletesssyoage(@esdsibacin out of the
jad@??j@@ﬁ%ﬁ@tﬁ@t m&ﬁ@ qg%sc%@%eﬁﬁp@tﬁrﬁ N&lc%ﬁéﬂaﬁgw §H%Wing an

needleless syrlnge for injecting active component comprising, from upstream

ampo il A DroPaTh g dPStdie whicHRE i pBRSY 5t & thalRTWAFedoes not
hageneratiortiappaetles;infbetines havind by wpstriegmtsurfacal Bsd-andosprevented.
It stgameasiiipaacanddsuingsatiastia Rinddhols R e AoOMNSHEUVSHELREE from

theV\g}Iel:r(e)er)m the active component can be input; a guide for applying the
syrirI\)ge {6 the skin of the patient, wherein the barrier, on one hand, is fixed

[0&r endures shock waves, and the barrier, on the other hand, propagates
the shagkhwavescpadgeslysyanadess baigridNge. 3h6H8RsskRowege. The specific

exglgﬁﬁécg'8§%§g&i@ﬁ§sfggﬁﬁga%¥iQ& drug, saluon Hé@@ké%%l@% %%igé%‘esvcvﬁé%*ﬁ WEsp-A
aaded aneaad power in a tph State In advance, Into drug solttion, which was

20680 Fromisadtlscton Hbs steasibesdnidHngnespdadcntni yringkt33; and a
neediripsisagriadrontscyitrdrital aprtieadnBarporaied 3t 8390 Zzpanaxingaent No.

357185HAR ORI n hEOMCRUERC %ﬁ@ﬁﬁ?&@iﬁ@&%@? i froshoviiRgEicabm

portion in the longitudinal direction; a rear cylindrical portion having the
UP &R0 O SR AT EF 4 S0 AR i Y& g AR gnaock wave

gediretivornppthnetsuctibaroftheding sokpidreandsbeivg vohpebtea witkathesurface,
an§OREAYEd ROMtIAR at th;ethelside afthe enadiRamtiosundhe eRaHEA the active

cotiposiom a3l feegption INigorally, provided;en e et sylidical BOHION: tient,
wherein the barrier, on one hand, is fixed and endures shock waves, and the barrier, on
the other hand, propagates the shock waves properly. Japanese Patent No. 3560889
shows a needleless syringe for spraying drug solution by pushing a piston, which was
added ahead power in a latch state in advance, into drug solution, which was taken in
from an injection hole of a nozzle, in high speed. The syringe comprises: a front
cylindrical portion incorporated with a nozzle having an injection hole; a concaved
portion threadably mounted on the front cylindrical portion in the longitudinal direction;
a rear cylindrical portion having the injection hole, and a concaved portion being
provided in the rotational direction of the suction of the drug solution and being
connected with the concaved portion at the other side of the end portion in the
longitudal direction; a ball reception integrally provided on the rear cylindrical portion;

multiple of balls in the ball reception; a piston driving rod on which latch channel is
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multiple of balls in the ball reception; a piston driving rod on which latch

channel is 20 provided so that each part of the ball comes out and in, and

the piston driving rod being retained in the rear cylindrical portion via the ball
reception with the balls filled; a convex portion being inserted in the

longitudinal concave portion or in the circumferential concave portion
proroirded tratiedtepnitylindiidallpostior, andiadconcaviethpartiom|dngituglina boing

retﬁ?ﬁ‘e@% %E“@é?%ﬁ%&ﬁ@a‘l‘ IRghA t@fdchi@goﬁﬂrf&%eﬁﬁhi?hﬁﬁhpﬂ%/'gﬁ%sﬁlled a
that the surfac touches the aJI |n te tha ball is in the Iatch channel,

conved(a ?8féase SWI{I(%] thsereln the convexnyﬁ)r]tlolrrllells rﬁ%%‘fe a]i)ongot]ﬁ or in "the
cirgiraifpifavégl teanedyrcaveiporioyided encommeseidmapeirlgpbeing prodigegncave
pohReiweenpihairear ey tindical mﬂmwgdh@m}@a@@gswmmw@%im@miﬁh is
pronxplt I tShOe'[!il ttcﬁ'lé: Qf'ilr aeel '[t(?}ll%FaS”tfl kl?%n ghs ﬁ\a? %E?f’llcsqln\%?qrftaﬁ C’Balﬂnel

e release switc a alnst the com I’eSSIOn sprin
anﬂs %ﬁﬂ@?ﬁtéw%ﬁém@rﬁtﬁ’etb‘élF@B‘é%"d?/éﬁt% ﬁdﬁ?&?‘ﬂf‘e &y&ma caffpgesrential

coteache® thiertonahingsupiassioihepelng helidia g it gudtbatdidein theottaamrgthérical
poﬁ‘?&Y ERPAIoN Lk Q‘&xf%ﬁa%@h%W'IﬁQ R '19‘{1%1191‘{"13{9 e QH%&Q'QﬁE LA hes

to.the end portion of the convex portion by the momentum of

LA QEHEE THEA e DA FeMEer 58 e Bl Pl ormpression

spogciNecpohigdrabifishe tbieksehswhirohaods batbgbes circuthie fepriad Creviexching
suﬁgétépwalgaecﬁe%nmrﬁy Eﬁﬂ‘f@@éhﬁ{%%PW%mig‘gh@%iﬁHﬁI’Hﬁg'lﬁgqr@dioéhﬁfthe
the rele%se SV\@t% sw1tc[19 Hereinafter aﬂ exa

f
o R ITARh o HRe SO U SuMNal AT G A chon (0 he

eng pRItICINPAhErAPBYLE, PRERSPYrERt asenterf by wkthsrerirprgysipasspring. Then
thsyathesizpd oy Al Yiguhe &ampesition datienbeweasn odnBeYrésase switch goes

lnt%HBroﬁraat%fe§%’n§% 14108 10S.9 %%”%ﬁi%%&&?‘r?eéa%{i%‘rfv%% C%é‘ftro'é CAnd 1 the

one produced e formula (1), wherein R’ to R-were all hydrogen atoms
Wé%&ﬁ%‘ﬁaﬁ*ﬂ‘é%@ﬁ{ﬁéﬂ@%ﬁ/\?%%nal used was ethylene and bicycle [2.2.1]
hept-2-en. Ampoules were produced by varying the ratio in various times.
ExW%ﬁ@ the resin having the grass transition temperature ranging from 140C to
80C (more preferably from 145C to 170C, 150C to 170C, or 150C to 160C)
[0Q994 used, an ampoule having clarity and a preferred broken surface could
be prddersechfo06t] Axaokl comprises ampdircoomaih motddlaldsassuingeoluhit is

explatBaRIAMAL Mo thecndanahRarips 0f the:-nesdlelpsssemePyie ddntbrmula
O BESUORALIADS 3Rl SUSRES & FPRERRATI W and Y as appropriate.
By so ding, the glass transition temperature was controlled. The one produced by the
formula (I), wherein R' to R'' were all hydrogen atoms was used. The synthetic raw
material used was ethylene and bicycle [2.2.1] hept-2-en. Ampoules were produced by
varying the ratio in various times. When the resin having the grass transition
temperature ranging from 140°C to 180°C (more preferably from 145°C to 170°C,
150°C to 170°C, or 150°C to 160°C) was used, an ampoule having clarity and a
preferred broken surface could be produced.

[0061]

A mold comprises a pair of main molds and a sub mold. The main mold forms
the external portion of the needleless ampoule, and the sub mold forms a through-hole
such as a space portion.

[0062]
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[0062] 21 Firstly, the main molds were separately set on the left side and the
right side facing toward the molding, and were moved under a blow molding
die. The die used is preferred to comprise a function of extruding parison,
which is heated to the molding temperature, from an extrusion hole, and a
function of injecting pressurized air such as compressed air from a blowing
hole. [DO68}, Nextmparisorl dwhictewasacaeiposedofthollefy sidd hadf-tissuphedide

faéﬂ%” %Q@ﬁﬁt!t?e mater W%@%Q%ﬂ@&&@%&‘%@lﬁlﬁ@&@oﬁmm@ie used is
tru ion hole of the die. Whe rlson is extru t cert inle lqgth
preiﬁ( 15? {HP olding

to co rlse a unctlan A) ng %arlson w te to t
e maln mo S were joine rfson was cu om portion

terapereyriaifr ono s eé@ﬁ‘ﬁp?@s%@@aaﬂfld/aﬁmméd)ﬁWﬂﬁ@%@éﬁ@ﬁaﬁé@ﬁ such as

cothgiehydlovirgnthe Ravisgmtadit the inner surface of the main molds. In this
[0 , an ampoule body of an ampoule usable as a needleless syringe can be
ed Next, the die was removed, and before the parison was cooled down,

the SUBCREORITHTAE- MU i fesBenes rho B aHichsselycd ghgymoplastic
mapeariibnyiie kedoy fekdntregw acih rhigghrdial ertodasnfr@ns pacec poriiion Rivlallyf the die.

wH %@‘8&?&&9%@&%&8'9 WelSn' RROYE M NG BRILSRArdNEIEY. After the

forming an ampoule [0064] 5J'§Cket was produced in the same way as the

PagiRBotie. . bydhs Boﬁt?ét‘o@? 1t ?Eﬁlilﬁc’iﬂ@‘%la%l&Faﬁf"Eﬂfﬁﬁﬁﬁﬂ ﬁlfa‘ﬁﬁét‘%sﬂ’dred
intarttenspolilke permonisitiganebileliesstbyrimgeoarit. @nhheothentand oFideImain

md&id. RRQIRYFIRY, a[ﬁ&'ﬁ@@&@ﬁﬂ@gr@ﬁhrﬁﬁ'&‘ﬁ!&@e&ﬁba@ﬂ@%%%@@d‘l@%@@ &iacketan

|§ tg then th |nt ortlon 0 the ebm ouI was broken., 16% dA‘S abqve
o ext, the ove o ﬁ arls? was f)V{/ e sub
plaine sn’tce t e ent po lon Gf 4 hermeti }Psea ed contamer of ‘the

m(ﬁ?’e\éféﬁﬂﬂﬁ@éﬁﬂdﬁ tBuseaia eﬁ@rﬁ@rneﬁ@p@hemtmw@éa@&@@mmng
a tfﬁbﬁglﬂ%déﬂh@&ﬁquﬁiﬂgﬁcétﬁﬂﬂ@{efﬁfﬁhﬂy ecusathimthasfiehd ahengdicabld were

re 8%%?&0 ,al%d 1@0504%% 9(}06}%1 nes e%gal yringe in the field of medical

evices, portlon of &~ hermet a led container of the present
[OQﬁ@éntlon can also be used as an end portlon of a hermetically sealed

containgrciarn preparinty@ro pe tlamoniet whynedicahagent $oF gnd Opresphiptiegraph,
replfaRpAls@ g HaechBipitsaPiidRthafield ohesRan G Redicah deMIGeSs Singe

What'is claimed is: 1. An end portion of a hermetically. sealed container, the

uniln PBoHd B g UM e fde thlen %P&Htﬁﬁt&tﬁtéﬂé‘é‘&“&% 3 fsipifusghowing an
angyrivigenthdiehd: porkietnopat hedtiatictilyjoint portion of the ampoule was broken.

[0065]

As above explained, since the end portion of a hermetically sealed container of
the present invention is used as an end portion of a hermetically sealed container for a
needleless syringe, it can preferably be used in the field of medical devices. In addition
to be used as a needleless syringe in the field of medical devices, the end portion of a
hermetically sealed container of the present invention can also be used as an end portion
of a hermetically sealed container for preparing proper amount of medical agent for one

prescription. It can also be used preferably in the field other than the medical devices.
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sealed container comprising: a tip portion (1); a truncated conical coupling
portion (3) for coupling the tip portion (1) and a body portion (2); and a joint
portion (4) for coupling the tip portion (1) and the coupling portion (3), the
joint portion (4) having narrower width than those of the tip portion (1) and the
coupling portion (3), wherein the tip portion (1), the joint portion (4), the
cOUplingcpontiony3), and the body portion (2) are arranged coaxially to have
aicentrad @xisi (Sostiwh efeimhadiRAer tiemndljotheniainherig {don thengaupéing
PRSHRS (P oA g1 oY Q?'Jf‘ﬁ&&?&ﬁ&@‘é‘?ﬁ%ﬁng%ﬁ@ﬂ&ﬁ%ﬁ’% ﬂ'e’%xrije?i):allalp

bEIr] extended continuously from the body portion (2) to the middle of the
p%eﬁlg%C&}Eaglregﬁ%négrﬁbnr%'ons (14, 13, 12) being extended continuously from
the bod§ HoPESHPA) {6 the middle of the joint portion (4), wherein the
diameter ofith&sbagedpbrivoplaptherj@mt(poftionolirentesifrgrortom(1) and a
to byl Qokiom(whgkein the joint portion (4) is broken when a force is applied

on the tip.portion.. (1) from the lateral direction of the central axis (5), there
exposir T e b R e e b Ele.
rﬁ}%&iﬁ&lﬁ@’%w&c@‘)pé?ﬁ&% (PSSt I EB PR JIeSTRINDE iR B &enad dht
wisapdirgthergpeding end is aimed closely at a skin where a drug agent is
adminisigredinané tthsivg agemtontaaedin4henbedypbagtisutt(@) iS), and the
agsminRiersd ie. theskin thiual the.eaniggandidsThe end portion of a
hermetlc%II set%led cor}tami{ a cordin tg'da@,r%}i whegln the dlanieterﬁ1
the spate Portiol 4P # 8t B)’or?dﬂ"(’ﬁ%(r’ahoéle B YA BORAC R 1k 8 the
nefyoorhendAthuetivacsarHermdicafly ISedfe Peisatatrar et eortimgud e fam
1thehedgipdhieti2p ortibe (i) dempiisedp padiumhardocpacperioondd) and,al 2)
heafe AR Whtheo el iatRabiPastiesh () BeiRdiRimed pyithtis IiRton

p&r)tion (4), the head portion (Ib) being provided at the tip of the body portion,

the head portion (Ib) having a spherical shape or having a columnar shape,
the diarOfEr B e Lo MSEIBE ARG A GRF HO4H BOSHUY thL RRFSIRAP 2
b@WCpthib@il(mla). 4. The end portion of a hermetically sealed container
accordingéeei@laibn;dintddnbe@)isthereraga otésidaesdiggnedemnahtngjpbmtion
par)tlf?gh(‘&é ANGEP FHRBE B bhe central axis (5), thereby exposing the head portion of
the truncated conical coupling portion (3) and making the space portion (13) of the
coupling portion a flat opening end, and
wherein the opening end is aimed closely at a skin where a drug agent is
administered, and the drug agent contained in the body portion (2) is administered into
the skin through the opening end.
2. The end portion of a hermetically sealed container according to claim 1,
wherein the diameter of the space portion at the joint portion (4) ranges from
1x10 mm to 1x10™" mm.
3. The end portion of a hermetically sealed container according to claim 1,
wherein the tip portion (1) comprises a columnar body portion (1a) and a head
portion (1b), the columnar body portion (1a) being joined with the joint portion (4), the
head portion (1b) being provided at the tip of the body portion, the head portion (1b)
having a spherical shape or having a columnar shape, the diameter of the columnar
shape being larger than that of the columnar body portion (1a).
4. The end portion of a hermetically sealed container according to claim 1,
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1/2 of the outside diameter of a head portion (3a) of the coupling portion (3).
5. The end portion of a hermetically sealed container according to claim 1,
wherein the head portion (3a) of the coupling portion has a flat portion
perpendicularly intersecting with the central axis (5), and when the joint
portion (4) is broken, the end portion is broken along the flat portion. 6. The
end portiberghdheervereticaliyssisadeunetmtalites modardinentttkairaes fiwheté&ino
theplengihoatdiae jainfepeidiame) isothencen)red dxiso(p)idireetianm (anges from
1x10-3 ‘ﬁ{@eﬁﬁ’djp&%n Eflﬁén%@gc rtggméaf&mﬁ{aeml% ﬁa'%ﬂaﬁ?'ﬂta'“er
accordln to clai W erein th t| P Llﬁo g? e jomtt

coupling BB TS P TR Body boHidHe (o7 NGB sl sy
tHSTHPN ml@ﬁhymtefﬁ@%&m@rﬁtﬁnce@}r%@@o@bnﬁgi dﬂﬁibfzfa}zﬂatrﬁf’fﬁ@n Kby
pbadicn, (Af and ponigposddaadtnesimg drafospivotiorepresented by the
bglow-degceikeshasneral ﬁarﬂyﬁ@aﬂ;)seaw tascerheravatage melecular

weight of the resin, comp S fr 1x103 t RiR3 1
6 R o SR S PRRESy AT C Kes %Xlsgzﬁd?fee%ﬁgn;gn
o’?rﬂ‘?f‘fé?‘éﬂt B4R Fepresents a hydrogen atom, a CI-3 alkyl group, a
hydroxyl g ong perieathioxiragrmtinalinseatroxsprefrongs 2actiudbrigit atem, 1 a
Ch|0rin&x&f@6"m Heaip Mine @0k e inidd 49 Ri erepthy; pamenqs ylidiereant,

%8{1}15 RQ‘?%?@E% Mrﬂgﬁg@tom a Ci_3 alkyl group, a hydroxyl group,
a met rou ne oxy ro afluorlne %or’geégl@rllonne ato

broming AR BF o P RATHORS obeﬂhomt presde BRI ﬁ’ré’)n the
trb@@@m@)aqr@mw&ﬁézé 1561 GORBRAMIET GTRIEECBICARY éwé)%}rbmé?écrlbed
spéstitliiomglo (psasé tetednibem thengr oupeohilia meghylogtbelpgsancethybsition
OFEHRs AofathiQRYOreHm; an ethoxy group, and a hydroxyl group”, and
wherein x and y shows a ratio of substructure comprising ethylene based
copolymer, and x: y is from 1:5 to 5:1. 8 The end pogion of a hermetically
sealed container accordifg to claimR?® whRr@in, in th¢ formula (1), RItoR4
may be qqe samg or diffefent, and each

giae s

wherein R' to R* are the same or different, and each represents a hydrogen atom,

(1)

a C;; alkyl group, a hydroxyl group, a methoxy group, an ethoxy group, a fluorine atom,
a chlorine atom, or a bromine atom,

wherein R® to R'! are the same or different, and each represents a hydrogen atom,
a C;; alkyl group, a hydroxyl group, a methoxy group, an ethoxy group, a fluorine atom,
a chlorine atom, or a bromine atom, or R’ and R® together represents a C4.¢ bicyclo alkyl
group, the C46 bicyclo alkyl group has no substitution group or has one or more
substitution groups selected from the group of “a methyl group, an ethyl group, a
methoxy group, an ethoxy group, and a hydroxyl group”, and

wherein x and y shows a ratio of substructure comprising ethylene based
copolymer, and x: y is from 1:5 to 5:1.
8. The end portion of a hermetically sealed container according to claim 7,

wherein, in the formula (I), R' to R* may be the same or different, and each
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24 represents a hydrogen atom, a methyl group, or a fluorine atom, and
wherein, in the formula (1), R5 to R11 may be the same or different, and
each represents a hydrogen atom, a methyl group, a hydroxyl group, a
methoxy group, an ethoxy group, a fluorine atom, or a chlorine atom. 9. The
end portion of a hermetically sealed container according to claim 7, wherein
thieperismgstadnsiagon aemperattind g eesifflloompydsitiomdanges from 140C
to 180GwA&eMNiAMHROIEN (D) IGORTPIASRIY ribe BN ehpariaNdl@fefat, and each

hRAmetialy Sealed CoRIAMERARLAARG (0 4 60A Bl GRITdiig.S: ADEHING
botgg ortion (2), I1. A ?youle %O for a needleless syringe comprising: the
eh f)%r%%)ﬁp(‘l W EREWREAR) SEARYMntainer according to claim 1; and
ttfe body P6r ioppf A hraegielbs sspled gentince apsprsnggotai@npoule
(20) accovhiengriohelglmstiinalad e j@oket{B0) o tvbickitheampoice t2@pcanm
besgertadowherein a hole portion (31) is provided at the tip of the jacket
( 9), a dnwr@lecr)elgé@%ygnp%rggn (1), the joint portion (4) and a head portion
(3a) of the coﬂplhn portion, or the tip portion (1) and the joint portion (4)
protruddfr SR RRETRBIE ‘Bo‘?fiGﬁl?‘é‘ﬁﬁflﬂ%gyh%ﬂ@e&o‘rﬂ‘btﬁ“&?srlﬁ‘%fﬂﬁl%FB\ﬁ’aPééIn&tOf
tleéatips dftth& packet, when the ampoule (20) is inserted in the jacket (30). 13.
The endhpoadidipeftdhermetically sealed container according to claim 7,
whereindn the.abexs-Aiesciieed i sneraliormmiaihl. R1 to R11 each
represents a c?)ycz_lriog%{bat?m 14. 'tlghq_lend 108”'%? PJ a herr 1entlfzall %%alledn d
contain&lsREdrARg 0 U BermRUra DS So SR B ARG TR ST HBHoR
have a E51GAAIEPRIEN11, 14) being extended through the tip portion and
tHe.jointApertibeledsSyTihgeend porioining:a hermetically sealed container
accordigg tgplain doydessdmte tRipertioshand the joint portion have a
tapered_spac »14) being, exten rough.the tip portion and the joint
portion,a %%teﬁgg]éﬁqa ‘3ng%é%‘&ﬁ*fé %29%%%%%%@% the tapered
portion is from 106G B 8US RREHPELS 1A & HinXidethi PP St ielplsti hy
sezded container according to claim 1,

wherein the tip portion (1), the joint portion (4) and a head portion

(3a) of the coupling portion, or the tip portion (1) and the joint portion (4) protrude from
the hole portion (31), the hole portion (31) being provided at the tip of the jacket, when
the ampoule (20) is inserted in the jacket (30).
13. The end portion of a hermetically sealed container according to claim 7,

wherein in the above-described general formula (I), R' to R"' each represents a
hydrogen atom.
14. The end portion of a hermetically sealed container according to claim 1,

wherein the tip portion and the joint portion have a columnar space (11, 14)
being extended through the tip portion and the joint portion.
15. The end portion of a hermetically sealed container according to claim 1,

wherein the tip portion and the joint portion have a tapered space (11, 14) being
extended through the tip portion and the joint portion, and the conical angle which is
made by extending the tapered portion is from 1 degree to 45 degrees.
16. The end portion of a hermetically sealed container according to claim 1,

wherein the coupling portion (3) and the joint portion (4) have multiple
cylindrical space portions (13¢) which are independently provided in parallel with each
other.

17. An end portion of a hermetically sealed container being an end portion of an
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wherein the coupling portion (3) and the joint portion (4) have multiple
cylindrical space portions (13c) which are independently provided in parallel
with each other. 17. An end portion of a hermetically sealed container being
an end portion of an 25 ampoule used as a needleless syringe, the end
portion of a hermetically sealed container comprising: a tip portion (1); a
trampeitkdsshical mwdpsliery porign (8) fot pouioling tHeetipeportipneglgdarsaitainer
beshippeftion (2); and a joint portion (4) for coupling the tip portion (1) and the
couplingg bqpoga dthe joint portion (4) having narrower width than those of
the tip portion (1) and the coul orti g% eln he tip portion (1), the
joint poRiBHT. f} ST BBFUOH ). AP 08 1B P LSy dnd s
abrabigeatiendxiafiyto have a central axis (5), wherein the tip portion (1), the
joint portipmn{4)ortier coy flingp pditigth{3)paraitre( Heay pertionp(Rhaveosp@se

Poitighs: (Bdridd (A3 ndAhPeinsb@xtendrr gRAtMBQUSHYHOR) HoaiBadY PAER:
(22)to the mrgdlet% the tip portion (1), or space portions (14, 13, 12) being
exte}rzrdne%jpcontl usly from the body portion 2 to the mlddle of the ngnt

portion YASTHhEfEHR AstgmMEEF &t @%"Bﬁ’& SRR R EHiGAd e
réndesdrioon ) arderviged coanialihérdiytheciointlpaition. (4) is broken when a

force is apgliedinihpotioR@omhe (bntr poridie ot erakeiigatioppaidhessentahe
am DodRe ISP &gp%}%%ﬁilp?rﬂw 9 e gL %gmﬁﬁhﬁg rﬁl&ﬂ
k|n % cefs}rlactlon 33 he cou I|n ort| % ’)
nrné’egndlc\’/vnh AT R AT R P n ottt foi °n8r a]()
ﬁ’éseﬁéli*ﬁeﬂ/@fotﬁmll@ﬂftﬁ%ﬁ&iﬂ@ﬁ%@&@éﬁ%b"eﬁﬂdﬁ ﬂB ¢3RN bPeHEon
c(mpllng portion (3), wherein the tip portion (1), the joint portion (4), the

coupling; RAEIRMEi AR (ROUYPOPIRI(AEIR JBIRGFBIYOIPIISshMNERINS
thet g&r@n 1(I}) the joint portion (4), the coupling portion (3), and the body

portlon are composed of resin composition represented, by the

below- d‘@%i‘:rﬁB’e@i‘e é;‘é‘HbPQFtFB%‘EPIéS @pPksRaica ddrses avpisdentmdinpgrtion
weigheafthhdarersinlgestipo sitiba ceanglesxfrdm, el g8 wwxnosiasthR Berd portion of

the truncated conical coupling portion (3) and making the space section (13) of the
coupling portion a flat opening end,

wherein the average outside diameter of the joint portion (4) ranges from 1/4 to
1/2 of the outside diameter of a head portion (3a) of the coupling portion (3),

wherein the tip portion (1), the joint portion (4), the coupling portion (3), and the
body portion (2) are integrally formed,

wherein the tip portion (1), the joint portion (4), the coupling portion (3), and the
body portion (2) are composed of resin composition represented by the below-described
general formula (I), and the number average molecular weight of the resin composition

ranges from 1x10° to 1x10°:

RR
C Cﬂ/
g2 e Ix

wherein R' to R" each represents a hydrogen atom,

RS R10
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R1R31R119CRR (~) R2R4 x R7 R8 wherein R1 to R11 each
represents a hydrogen atom, 26 wherein x and y shows a ratio of
substructure comprising ethylene based copolymer, and x: y is from 1:5 to
5:1, wherein the glass translation temperature of the resin composition
ranges from 140C to 180C, and wherein the opening end is aimed closely at
a skin whameia drugdgenshdysagmitistefesibaimetting drgpaigest ebnmteinethind
the bodyoporiaer(2)dx administeraddrste, the skin through the opening end.

18. An armpeme20) §9rn%r{lf‘a‘?i@l‘?'t%ﬁﬁ)érm{ilg%ﬁﬂ'é‘%ﬁl%xﬁb&s%ﬂ (gle%rh@r{?)
L h § SJ sealed container according to claim 17; and the bo
fp i f li eedleless syringe unit comprising: the ampoule (20)

accordlﬁél‘ttf”éldii*ﬁ PBeHng enfhiketBY) Heehicht theskimpdisle @Oy enrdsat is
inslerteidievel caeihtize hivle pgetioen(Biinds pravidedyapohdtigDfithe jackeir¢dAnto
and ympﬂg{;hgﬂqgg,q)pg{ i Q,I(Qf) the joint portion (4) and a head portion (3a) of
the couplin ortl e t| rtlon and the oint portion (4) protrude
ftlo%m th§ oal% port?go) f[ Qdﬁ &P I‘tlée C% gl provided at the tip of

the jackBf derPEHRn h%@ﬁl% ?%ﬁgcﬁ%ﬁf‘é&e Cmﬁa}&&é‘fi%fé)n%o Alﬁl@nbﬁ
paordion of a hermetically sealed container comprising: a tip portion (1); a
truncatereadicabe@uaiing portion (3) for coupling the tip portion (1) and a

bogly poxtion {2 es@@Qri%éQ'{ﬂﬁlp%H%%s( for coupling the tip portion (1) and the
couplln ortion f@BE% %C(ng!(rilltn orti hav g narrower width than those of

the tip portlorP‘(’ wherein the tip portion (1), the
joint poﬁt@ﬁkﬁpﬂiénc‘@ﬁ]ﬁhﬁberﬁ'@m e(@oh‘ﬁ’é {Eﬁénfi‘&%‘ ;portion (2) are
arrangedhcoanialiyltophetien &3¢ istpabaxis (@ Jhe tip of the jacket (30), and
wherein the tip portion (1), the joint portion (4) and a head portion (3a) of the
coupling portion, or the tip portion (1) and the joint portion (4) protrude from the hole
portion (31), the hole portion (31) being provided at the tip of the jacket, when the
ampoule (20) is inserted in the jacket (30).
20.  Anend portion of a hermetically sealed container comprising:
a tip portion (1);
a truncated conical coupling portion (3) for coupling the tip portion (1) and a
body portion (2); and
a joint portion (4) for coupling the tip portion (1) and the coupling portion (3),
the joint portion (4) having narrower width than those of the tip portion (1) and the
coupling portion (3),
wherein the tip portion (1), the joint portion (4), the coupling portion (3), and the
body portion (2) are arranged coaxially to have a central axis (5),
wherein the tip portion (1), the joint portion (4), the coupling portion (3), and the
body portion (2) have space portions (11, 14, 13, 12) being extended continuously from
the body portion (2) to the middle of the tip portion (1), or space portions (14, 13, 12)
being extended continuously from the body portion (2) to the middle of the joint portion
4),
wherein the diameter of the space portion at the joint portion (4) ranges from 5
pm to 1x10™" mm,
wherein the average outside diameter of the joint portion (4) ranges from 1/4 to
1/2 of the outside diameter of a head portion (3a) of the coupling portion (3),
wherein the tip portion (1), the joint portion (4), and the coupling portion (3) are
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wherein the tip portion (1), the joint portion (4), the coupling portion (3), and
the body portion (2) have space portions (11, 14, 13, 12) being extended
continuously from the body portion (2) to the middle of the tip portion (1), or
space portions (14, 13, 12) being extended continuously from the body
portion (2) to the middle of the joint portion (4), wherein the diameter of the
spaemaborfiomed. the joint portion (4) ranges from 5 m to 1x10-1 mm, wherein

the avexaggeatiside ammaten 0iHh e jeipopation (4)d angespiom pudisa (3f2ef
t*}%&w%ﬂ%ﬂ@m‘%@m&&t#&ﬁqupéélé%% %Q%@‘&&ﬁé&l’fﬁgd"g&% ﬁ%)xnula ),

in the tip portion 1 tejom orfion and the cou
b T T A R e B R
tHé]ébupllng portion (3) are composed of resin composition represented by
the below-described general formula (1), and the number average molecular
weight of the resin composition ranges[from 1x103 t0 1x

hydrogen atom wheﬁ?n X a prising
ethylene based cqpqlymer, and K: y is4 : s(ein thgtgtass
translation tem e-oﬂh@ reqi T 17— 140C|to 180¢) )

and wherein the jo ni%mrtio 4) i d
applied on the tip portion (1) from the lpteral dlre, tion of ke gentral axis (5)
thereby exposing the head portion of the trunddted conlcal%ouplm
(3) and making the space portion (13) 'of the coupling portion a fla
end. 21. An end portion of a hermetically sealed container according to claim

20, the vendepoRian BF adebmetically sealegeontainer being an end portion of

an ampquledised a8 @, ngedielesafyrstosubiheiaie thapeehinaapiis amed
closehj/ ata slaln whe rug gglent is

copolymer, and X: y is fo&

wherein the glass translation temperature of the resin composition ranges from
140°C to 180°C, and

wherein the joint portion (4) is broken by cleavage when a force is applied on
the tip portion (1) from the lateral direction of the central axis (5), thereby exposing the
head portion of the truncated conical coupling portion (3) and making the space portion
(13) of the coupling portion a flat opening end.
21. An end portion of a hermetically sealed container according to claim 20, the
end portion of a hermetically sealed container being an end portion of an ampoule used
as a needleless syringe,

wherein the opening end is aimed closely at a skin where a drug agent is

administered, and the drug agent contained in the body portion (2) is administered into

the skin through the opening end.
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administered, and the drug agent contained in the body portion (2) is
administered into the skin through the opening end. 28 END PORTION FOR
HERMETICALLY SEALED CONTAINER HAVING FINE OPENING
SURFACE OBTAINED EASILY BY CLEAVAGE ABSTRACT An
easy-to-open end portion of a hermetically sealed container whose opening
surfa® iBGRbstaht@R/HIaR B BPoidrY (SieSe S Bre ONITKdVEB bidgHbiGUCEE

The containesp ERMALISEARRAIGEPORPAI NE DAERYICAIBY CQRiaRIesEPling
portion (3) for coupling the tip portion (1) and a body portion (2), and a joint

portion (4), wherein the tip portion (1), the joint portion (4), the coupling
portion (3), and the body portion (2Bal&&¢dnged coaxially to have a central
axis (5), and space portions (14,13,12) are provided to extend continuously

from the Rg Xs %“ EP%} {ffﬁ&’.frﬁ'é'ﬁ (ja‘?@"sé’a%ﬂ%%é:% né’Vwﬁ s[y%@

applied on the p p rtlon r)) rom the lateral diréction of the central a

CRETTBRR AT e R MRS TR %H@Qf&@%aﬂ?&a@m&mer

portipn &) d sipepgrtise d1yaltthecsipd cepcaticou§ ity pdriien ¢B)fidmmpygminipthe tip

beGereeLRdhae 88y FdRIEE ), and a joint portion (4), wherein the tip portion (1),
the joint portion (4), the coupling portion (3), and the body portion (2) are arranged
coaxially to have a central axis (5), and space portions (14,13,12) are provided to extend
continuously from the body portion (2) to the middle of the joint portion (4). When
force is applied on the tip portion (1) from the lateral direction of the central axis (5),
the joint portion (4) is broken, the head portion of the truncated conical portion (3) is
exposed and the space portion (13) of the coupling portion becomes a free end.

Figure 1
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