END PORTION OF HERMETICALLY SEALED CONTAINER HAVING
FINE OPENING SURFACE OBTIANED 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
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sealed container which can be used as an ampoule usable for a
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medical agents are oraIIy administered. But, as for insulin administration

for diabetic medlcaﬂ W ;Pﬁﬁg é tlng hepatitis C
virus infection or cancer medical agents are injected using a syringe by a
patient oneself. In these medical treatments, injection dosage needs to be
Fieﬁpg}iméeﬁlﬂ,}h@ogputine injections have been a spiritual burden for
atients, because of fear of the needles and pain thereof. [0003] In recent

éars however, needleless syringes have been developed and are used
substith¢ingréeesyiingas dravieigtes needie . chide poethoabddministietically sealed
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syringe is difficult to handle, because it administers drug solution after

having been put into vial and suctioned predetermined amount of drug
Deswiption.of fkealsdatest 8sisy to suction proper amount of drug solution to
[oo@gjadministered. Furthermore, there is a hygenic probleme that viruses

attaches on the openlﬁg% surface and propagates, bacause the same

needle88"SngW5d Faheatery HBdoR S R4BI T Khin s trtiofer insulin
adnfi huaratmmght baltmtbam&dlpmparemeh&rmeﬂcaﬂmsaaakad fdrugesohgibephoitis C

vi rildg A% aar}l% tro ad ter IEsb re en"?&ilt for eag:hniljlog réa n§]0 eself.
rLB e Ot I%an tlglere are armetlc Yy seal edngo an dn
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injdetiony Ryvereading dhieitual burden for patients, because of fear of the needles and
pain thereof.
[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
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are left on the opening. On the other hand, when a hermetically seale
havipaafraidiposion fiom yhisd enoikeh peltas mygeggeaafelréf@%i(%kgsm the

topth@m@lpeytlamﬁhgreferpoﬁiﬁ@qamg Riedtigeehadgeanoriacdl dontainers are
WI(F met sealz% conEalner IS nat suitable for a needleless syringe.

aﬂ)lé 256939 hiscfoses an ampoule usable as a syringe. But
00@1% ampoule is not practical. In addition, the edge portion thereof is the
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broken pieces are unlikely to be pro uce hen a portion
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Ooﬁéﬂtlon of a hermetically sealed container which has a predetermined
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pieces are unllkely to be left on the end portion, the énd portion can be
notagtela hagdEes Shirsiecipoiiqraberaiit ihrigare fsRabAG GBrRHional
ampbald)erdelicallyiagladbontainest 2wagotditfigtto the first aspect of the
[Ooeﬁsent invention basically comprises: a tip portion (1); a truncated
conical coupling portion (3) for coupling the tip portion (1) and a body '
portioth29biasd &f jdinppeseis rinuyoe susliREPHECRN RefIoIP- () caniiggeportion
of £abiMBGcally sealed container whose opening surface is substantially flat.
[0009]
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)
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14) of the joint portion (4).and the space portion (11) of the tip portion (1)..
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from m to 1mm, and may range from 1x10- mm to 1 mm. It is more
porfRué b PhhRSOMREGE RIBCHA B HR o 5x10-. Also, the diameter of the
[003p&ce portion (14) at the joint portion (4) connecting to the tip portion (1)

may @ange, for example, from %#5 t04 @17 mm. ‘rg articular, when. ., e
the et porirs ol hecrerehcaly SealEd coniau S the- predipt o it o
thejpishneripnded asmpvarhsoaiatipeii o 6l cris8asilirksed mircaxuheple, fee is
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of the end portion of a hermetically sealed container, the space portion

por@_qp (11) of the tip portion (1) are preferred to have a cylindrical shape, a truncated
conical 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 Imm, and may range from 1x10" mm to 1 mm. It is more preferred in the
range from 1x10™" mm to 5x107". 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.1
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(11) of the tip portion to the space portion (14) of thejomtégé)rtlon. But the
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tapered toward the end. The incline of the portion is, for example, from 1
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columnar. bo ortion.(1a) and a head portjon (Ib), the columnar bod
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tapgoer 5w the 506 M BRHBHE efids Rrstiangis-HeRaX3sMbn fIBNid plesirtel® 45

degoeethettip preferred to be from 5 degrees to 30 degrees, and more preferred to be
from 10 degrees to 20 degrees, but it may also be from 5 degrees to 10 degrees.
[0014]

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
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carrying. So the length of the tip portion is, for example, from 3 mmto
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[00? bodiment of the end portion of a hermetically sealed container

according to the first aspect of the present invention is one of the above
descryredhendpdeticd chsbhdimaticeflytisealet poritainef, avhereietigdiladealed
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intersecting with the_central axis_(5). Note that the head portion (3a) is .
desgrifyed rerrh @ W h Qb Sahprmgisrlly rrAte SN gE gV e ithegyveipge outside
diaheightodfttiee) taepectipartionrisigar fxampletdror xtledbiynitd oXLQY1of the

mm, and preferably be from 0-1.mm to 4x10-1 mm.Jhe diameter of
o R e R R e T Tt
[008%10 mm, and preferably be from 2 mm to 2x10 mm, and more preferably

begr%é’eg}{é; HedX bR dﬁﬁ‘ﬂﬁgt@@'@ifﬁﬁsj Béﬂhp%?thwl@l) %eﬁwmétfhgﬂ% Range,
and a needleless syringe comprisin en ion of a hermetically
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[00t3y] of the joint portion. As shown in Fig. 8, the tapered portion may also

be a poiiag:- hatRraldes Samdiedreket d39)uReh e IReKekERAIR PWaled
on the ampoulem. The tapered portion means a portion which is

co@ﬁgﬁg&qgﬁ;@l‘igg Pdfgaﬂpas‘pect of the present invention is one of the above

described end portion of a hermetically sealed container, wherein a head portion (3a) of
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.
poﬁgﬁsﬂgbg%ti%} @Qﬁ%gerrg%&@egrggﬂged in concentric to the central
axis (5). [0020] Another preferred embodiment of the end portion of a
[Ooﬁg}metically sealed container according to the first aspect of the present

invengipizds teeehtherahe (descsibebeerdupditionpofteohermeticaliyt portion
sealed coptainer, wherein.the length of the.joint poytion (4) in the central ,. .
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will he difficult to provide a joint portion. Thus the length of the joint portion
POTEMYS REHERIEHRIBE fHEANY alé%?ﬁ%limﬁ?ﬁwf&gwf@a?n 1x10-3 mm
[002D1x10-2 mm, and more preferably from 5x10-3 mm to 1x10-2 mm.
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sealed container according to the first aspect of the present invention’is

conpiacsf IeoEbBgelodd s itiedsperboitiBie JTasRBt AN séapag of the above
descEBtIRAN PoraERIDLAChEMRAIION Ckhldae: dRimhpRiaBréh, tHE&RI0TGhe joint

ortion (3), and the body portion (2) are integral tned, wherein the tip
PoBBREH (11T BN SR I IR oron] (48 1 Body
[00gdition (2) are composed of resin composition represented by the

belowyrdescrifer A6AGEIJGTINR o NGHBREN AYEIALE MRPISEH Wroken

_ weight of the résin composition ranges from 1x103 to 1x106 (preferably
picgss1#ys fiebl B g Rfosensratedabiy Weriherdard ob e BPE RS iRlgO Rhort.
it vRB bCdRAIRDIpRAIRZ R poftkd%. Thus the length of the joint portion (4) is,

for example, from 1x10~ mm to 1 mm, preferably from 1x10° mm to 1x10” mm, and

more preferably from 5x10~ mm to 1x10”? 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 (1), 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 plopy group), a hydroxyl group, ethoxy group, an
ethoxy group, a fluorirle atom, a dRforindRatom, or a promine atom, or R7

and I$$ togetger repregsents a C4- p, the C4-6 bicyclo
kﬁligroup IRas no subptitutior-gr2 3 ore substitution
rosps selestedifrort , q n ethyl up, a
R fehibar RS to

etfioxy grqup, xyI groyip”. Pre
1R%re thr$ar » ‘
hydroxyl group, a methoxy grqyp, an ethoXygroup, & fluorine atom, or a
chlorine atom, and mofe preferted R5 to R11 are a flygrogen atom. The x
and y show a ratio of sbstructure comprising ethylene based copolymer,
[00aAd x:y is from 1:5 to 5:1 (preferably from 1:4 to 4:1, and more preferably
from 4,30 Fobh ARG PISTRSFMbOsime: iR, Ad RAAN A Rsents a
hermetically sealed container according to the first aspect of the present
hyqrresiitams ake-oftkhe grBUe aégéfm@y&g SRUHErHhery BerRetie gikoxy group,
a ﬂ&@ﬁma@&ﬁga@[oriﬂ?aﬁem,tbﬁagﬁa@aﬁﬁaasﬁ@ﬂon]li@mﬁe,ralﬁﬁewﬂt’ﬁ@ fE@hhéne or
. compositjon ranges from 140C to 180C. [0025 oules (20) produce
it bR TR e LRI S et B A PEjBHrocp. an
ethpbgtiorpeyhierpiomatavabhavngitoy highwrysaithexyasawsedriretiexy group, a
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generated. On the other hand, when a material having sufficient
Caoriifuclonieherawrihy, Stchigckervh SR thaub o stofeor has
ongaintnpadienbytaatiat stmgassiidiydardien eiedoboupsadreéa leftbnl thup, an ethyl

opening,.In.the present ipvention. since,the ampoule is comppsed 5 1
B o BRI b B Aspotr et 4 SOkl Ol DREted R to R
archiinasys Phekdfeientwhdty dmessirtportionisBiokeioun.finchypering gmnp, a
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INCe the abQyge resin co oslition Is a pte as the, material, t

preli e ety b B oA BT wod e 1 AL, b THachbutructure
comﬁrﬁiug)mhﬁ@hmtbaﬁed\soawbmﬁ;f iamhn:gasiﬂgphelhﬁnd l%di.(ptg_ferat_)gt,f&bn_céA to
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knowledge, it can €asily be obtained by obtaining unit molecules including
pPorgibablad WP’@@H@&W 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 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

gerRRARH SOYRIPE!. ﬁ@&’e&h%?&"%l(n%’rﬁh%”a@véﬁ%gﬁh@o aﬁgsﬁﬁﬂ?ﬁi QhdPRd as the

present invention basically relates to an ampoule loading kit comprising

matgriabhhFearasethetn AAPbULRS (36T {RedaiptanE g0 decdrahn) torcisidiating

ultchlviend ﬁgﬁsk@h(m)sn’a wkiah meaare@ﬁlyeo&ﬁmaedommemaq SIRerets unit
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eanaulpmN@tpmrbnbyo@ht?emmgpmttomh@)cam meludlmgp@nﬂ@rbtel)b@r@trmctwely,

rnufﬂfi'f;n @B@&OI%HP%O%@&@H&MG PRition ﬁ%@l) Q%Fﬂglﬁf '%@rﬁlt ‘Q‘ﬁ tiRi@kion
the jacket, when m&ampoule (20).is mserted in the Jack t (30).

PolXaRIEAEP oA ariTIf e W SATAP SR R h A5 & HEHH'S zsr'flréasﬂaﬂﬁan be
usedoupling portion has tapered shape and protrudes from the jacket is used
[00% a needleless syringe, high adhesion between the ampoule and a skin

91 be achieved. In addition, it is hygienically preferred, because the

reuséﬂré saERBE @Oy His prevania rsRn S e BlanSdhastealherelates
to @XISkeRsEuRS (De)tamﬁgdd@@gtlgae meH@ISaW§p@@§uﬁad@eehaa§d@ﬁHﬂ@n of a

hergeai)lcal Iyr%]ce:%lir con amtel}l da?% o {)h aCE)(e'{Ob 191 n%lqé ‘81 as ect of the
more preféited o protitde by mm 271"Since a'crodditise

prefongeiiy edded b@smelllyeeﬁdlapﬁsrttom(eb)npbah alnmkmugekmhcml@mh@ g above

des@AbEIARFSAD deedipanapopUle whish 15 NAddad skis: /A 30
esresult thgjomtg%)ftllon %{){%an egﬁs,n? be brokgn The ampoule (20) t (30) m

bR RIS A isABL %é%vw¢rxwh?ﬁefm@é@lewﬁrs9fbtﬁﬁh&&fﬁ&é&d at the

tip @0fherjatke 3anatevhtibia amwpguisoisioan|ayged, thmcbdmkesdfk &aby head
o fix ampoule with fingers. Also,.as how int f| r mult|

pO%gPaﬁg’“?pn?S% DU TR SOute AR BN TE) At BTl Bortion 4

progtegspEesn Acdiptspirtipe (Abkébehalpednien (dilh lnmmr@éldm%@i the tip of the

jack& Wﬂlerﬁﬁﬁi&wmmﬁ%ﬁ@\l@% ke BVeegaeRarkiondhexesiple,
|n order to c ct th jacket with the.other a aratus,. [%%38 1. The
S GEOT i
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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

jac%@%‘%@gth@%%ﬁﬂrs.l Is a schematic diagram showing a basic

structure of the end portion of a hermetically sealed container of the
[Ooﬁﬁésent invention. Fig. 2 is a conceptual diagram showing a preferred
emborhgepiceéiheienshtpartieamofprdieineticallyssaalegeondaingsortion of a

recBSSRIDa A e St sspectol he presenr, ivention. Figy3fpR
conceptual diagram showing a preferred embodiment of the end portion
[008Ph hermetically sealed container according to the first aspect of the

DreseFEeiE&Yé‘é&ﬂ@in;éﬁtiéﬂ%@rlc%l@l?&tlﬁb@@@rﬁ{f‘eﬁfﬁw%&%ﬁiﬁff&@ion of a
embod’me%ﬁ of the end portg%n of %Eermetlcally se@lg container
hereltsiling 1 T hEH BRI Or TS BESERICTAYAFRIBR K9G, ¥ iReERARdaghen

a celiagrgrorsbovg bgokdrasi o st dicrengiotiie. aapotitesod thie presarttinvention can
ENHON-EIE0R 15 AERPGRPIVRI ARG AN SRONIAGA Rggic structure of the
projackét of th%—:- %rése@t mventénn. Fig. 7§§£1a onceptuzﬂ (?lagram explaining
the needleless syringe unit of the present invention. Fig. 8 is a conceptual

diagram showingRIEFMEBIR YA O (HCHe pWroaw BNg:$ is a
ooﬁﬁ ceptual diagram showing an ampoule after use. Fig. 10 is a
[ photograph, replacing a diagram, showing a jacket and an ampoule

compriging ia meclilets dingnge sinty g a his atphdtogepthe replasinga of a
hertHBGERMT, SARWIBSHRNRTRMIEREWRIER ehddfket is put and then the joint

portion of the ampoule was broken. 9 Element Numerals [0031]
DESERIPTION EnteriabRerRRES ERBOPINAERE SNfpRdisjent of the end

portion of 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 portion (1) and a body portion (2); and a joint portion (4)
Elefgent Hiegkhe tip portion (1) and the coupling portion (3), the joint
[oogertion (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 pestige (FhAnsktosody PRIfIOAHRE haversessaORtiegSs (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
[00Bamtinuously from the body portion (2) to the middle of the joint portion
(4)- (9933 zinge dhe & %Hﬂ%?%%@ﬁﬂ&%hﬁ?}“%etsﬁé"cleé’oﬁ&%%%f( (=<It§5‘f‘esent

~ present invention comprises the above structure, the joint portion (4 .
invepRgREnivighafsk dsGerdipsfadivn figarep Fdgtidnif® sompéc|aigrashowing a
basvér@ﬁih@ﬁéw‘ themleraﬁal Iﬁaﬁﬁ&ﬁ) om@fﬁ@bfn&i%’?@jn@ﬂ&l heathpRition ?fert]hﬁesent
.__truncat nical ¢ I ortign (3), and.the space portion (13) of.the
g A BB A GRE DL GHRBre CaSATAG BHIGR 3
prefeshapyentinnacronpeitesd T oipepatiditie widthiofatbd jomtgortiopli@) jortion (3)
for r@ﬁ%%h@léoim EBH'&BH I8 pasily Prokgn Whemhadresis QHBllﬂdﬁ&"tt‘)iéhe(HP for
e

portion (1) from the lateral direction of the central axis, leaving t roken

cougliigcb bRty Ihfnh thisSREp! e RAEPR Db dhcelodrhSRIGAhAINY VN
narfisvecanddidt tigetiog: fat eheatiphsoaisily 9nochd uiekbo oplian @drvam @By, wherein
o< RIS 0,11 A SRS PP ) S oo
(2) prefeienged el yyinaneal earsé axisr{eateerdsrheliBirgpéonf la, the joint
porkEUE(aE, Wﬁgr@ﬁ&ﬁbﬁﬁéﬂ%ﬁﬂrﬁﬁg%‘}%ﬂ%ﬁ{ to)NaNe apReBthat@ss (11,
1 5L, ORISR St el s ol o KL i
tip peneoraiidn deptrenddhieexted, df3diff2isibeingaskzadahtrotiedubyshariing the
boc{i%&@%ﬂ%ﬂft@%é%ﬁﬂl@%ﬁ%@ RithEneAnjameter. [0035] As later

[003§?cr|bed, Since a free end is obtained by breaking the 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)

tip oM VAUC S AEFR ROTHRR @lﬁlﬁéﬁﬁ%ﬁrgﬁa&'ga]n%'ﬂ‘é’éﬁ’édaco‘}f?&m%%e or a

Space extending continuously from the space portion (11) of the tlg portion
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Oofjg]"n 5 degrees to 10 degrees. With these angles, the injection speed of

drug solution can be accelerated by adjusting liquid current, thereb
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d de re d more ferab f£0mb110f to 20 Q]ie £ It is b fit
R G Rl o o rcl Gy 0D (T deshcs 100 Goircds, but it may

alswbmémenﬁtdqm@ tiody WiRErBegh Widssheee Arglose ib@slp}@fé%dmﬁﬂ of drug
solﬁﬁmr@éipﬁdowmé@wfaawgﬁﬁg hﬁlﬁf&\&lﬂt&@l g ReALASRI®he agent

. hydrod cvV oint, it | that e loss can be

G SHERSE HER (e AiTon e (UM IC BRSO be
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thereby causing a y the injection. From this perspective, the
relafiysly i@ klsr 18R, ReteAaighe ﬁ%ﬁ%ﬁe@&éﬁ@ﬂ@%@‘ééé%r‘éﬁ‘é?ﬁb%?uphng
portiom(3) degiresdeotdegieesd Alaa, teaspRcaportionich4) piewaed w be the
the jo 4) or thep on conn ected to the space rtlon
s B e s ) s e o e L ine

porpenich €3 hrapide /e das umitemsortioengthtidseatis, shape of the SPace portion
(13) of the coupling 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

inj RELTRGSINGad/ Qré%ﬂﬁ@eﬁ?gtﬁ)ffﬁéavf tﬁa‘toélerﬁﬁ)% RS0 Qenifate BHYR pain
0.5to f
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or FoE Rt R R AR R (135 N du 1 B SoRY: SRR digone
prebpights(kxegthy) of tretgoharivar pothioanipBelisSeqtial toasimowethiskoeteryf the
co% 6:06100 (epatQGtRSUEURGRIBS ¢rRE ShaRE hRQTUORHEIRLIR&I to be
|

of the_ columnar portion (13a) is, for example, from 10% to 90% of
frop &' RS EVP HifMcated cone shaped portion (13b). The ratio may be from
[0036%6 to 80%, and it may also be from 30 % to 70%.In this way, by
adjuslgiln. gwe hei%ht of Ehglc(ﬁgjmnar Bortion (alg)%gfgprg hat, of the

bod t of d
truncat8d cone s Oalllﬁgg l|cl)ort|o f?[%b? as é%%ro riate, the current of the

porgiiy os @l dametiatihe waitcoreataweercansdieggte iselleh gameer tethe present

inveRIEANAL F&éh%iﬁ’% i%_f {Q/%@?%E%&S)/ﬂerﬁ%i ('D?)S@iﬁﬂﬂﬂ%ﬁfﬁmgtﬁéﬂﬁon (3), for
represente , | IS apoVv . Separation nomenon OCCUIS.

xR LA SRR R S L e o S RS T2 RSB ron (11) of

thedipepati on(thetip francatepoote bequhesthigh( Eitd shibeteiom is connected

to tﬂgﬁﬁ%gt’}f&{l(}ﬁr ?ﬁ%%ﬂ@ Bﬂl‘ﬁoﬁr : fH'ﬁlRWBy\{ﬁtél{th)fﬁlly providing

preferably from 0.1to 5, maty e from 0.5 to 3, or from 0.5 to 2, may also
a ol ACTH L WREHITH & simeroionsandiaagsiobisg: sherchyradiusting the
perxeriet aphediipheapiendodrtacofmp e, Sutibe. Waxmanththéeknassrgfortion

(13 FAPING, ROLON 3N B PIRISHRALR.R8 oM FiR A8 Bk SRS 0w apex
angle compared 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

preQQIHOR b Qg R, BPHIOMHTu RN EtGARY SRNSSABRER RYSREbility of

(13b) whose bottom is connected to the space portion (12) of the body
breglsig thepympaylsnEreAb il inaEiges thiss %/E)ef@ eelSHRRY) ferm@ Edfurmiagy be
fropoai®nd B3y whieh dsshigherihgnatbattef thertruneatedhaanelsimaped or below,
e R B e e R o e RO BB B

examyp e, Rt0% 6 §69% of the ﬁen%ﬁt of the coltumnay portion 3%11?.
thickinesgatid theay e lirg P 2098 16 BOOprefsd ddniaypal§obeffommBoed toroged is

mol@ Prisanay By adibsing the heighinof the columnar portion (13a) and that
of the truncated cone shaped portion (13b) as appropriate, the current of

(004 drug solution can be controlled. Note that the columnar portion (13a)
of theFgouplingapastioep (3] nddagtarnesbocahgmnarsiapd kewndimamaltesn end

pm%BEXo?%%ie%ﬁt i) ds%%l%&@ﬁtﬁ?ﬁe%ﬂ@%%gg?@?h%hﬁg?%%%rcqo& hdPresent
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ressure. And so it s prererr that s par ton eno. non.otr current,ne
POV BEha 08 WA AR RN Rt TS U Rt eI 1 he
spacomsidine dl hatfite losdycpertien (Weldd wiveshtvendpdigahdles apeghtéleisgth)

of 8! I3 1BRAROKEAHAESIEERhR f?%i%ﬁ%@rtﬂﬁp%e{{ hertugusetiondie shaped

injected in a wider area, It is highly likely that the drug solution penetrate
poriB {4 APaihlspiie telkifuhsatebyWsushaged Pty i@l dfssxample,
fromraovhis pEYspeE chivacibtajfekanglenssepdatioa, fi¥gxanwlatidmmay be from
2009%8@8%9 A Segrees  preferaii i %T}c?ﬁﬁ}é.fﬁr?ﬁﬁo 12 989TEE3A0IIRL neight
r—°|g. IS a conceptﬁa lagram showing a pre erred enbodiment of the

of Bgdcqiuriient dPaRErMataiN shafled Sontainertacsrtinditoaheargen (13b) as
aproPAsLOtB MHRRE BT IRYRIIORNSISHRWNHB Fidtdlitee eacenpOrioRdknar

f th i ti 3 includ Itipl lindrical ti
orBap LRI T8 FRHE R b U Ed TR AT AR R R e Hraler
apepaatigldarapardl doltmnsfate prefented torzeshammigeat tisyniih3éiridaiby deape of
thetd&%ﬁﬂa SsP) Yy ith s Gentigwationcliayid GiHgs:SRBAS as shown in Fig.

|.spers,ed1y administéered, thereby minimizing the damage to a skin. Also,
dpabIpBridRssRhgpeH berBbifotref drugisrhHiol ontrgmagiaeule into
liviggrboaly(evifle higheiiRdsare. 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 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

parﬁﬁ@l”édiﬁf’%&&%’{ﬁ@ﬂ If %’éﬁt%&‘l 19 Re O dntnlo e&eti%]%feptfew(?ovggj I3}'[:"amged
of t?%&%?{%eﬁ pg}rtlons%fjund ggmcewngglotﬁsace %ort\, Wlér%l thgs(g b
A ioRs g tthudsihavingV flev r&lEgtdh pel'gbtditted, can o¢
dispeerelly hainthrbled adrtystemiranngnthcdaeandayats orkhallawdayessspace
f a skin. When the hejght (the length) of the 2 to 4 columnar ce
PR LR ' 10 B B0 b e e amepsy o
widonifaweristhbhevd) Spseppestion phéstoaie nory stduamunvhesdnisisingnd 2 to

4 claamRbitiae neeRRl isoaealls E%&%ﬁ@%ﬁ@é%fﬁ%ﬁfwgﬁmﬁ&m to the
ampoule becomes high, and so there is a pﬁssiglity of breaking the

aboyr, SBRfie RSN Peidptative it ASEprdrdrabireruriige ¢5 B eyl space
porfiom £h8 th3, of frensthéetp@timayatsgbe fronmd o Be Wiimeht/Dlise2specific

t ' ted,at the ti jon of t
volRE{OWr £ E%’Ht?%e%gg%ﬁi&fh%@ﬂéf&%@ R ﬁ%‘ﬁf 'P PR QOM?JS)'E?E the volume

ampoule. So, t ness of the coupling portion . o
of thesapesPRy R srarpurbthensendral spacaRaidomold hrirRsecons BEtgRs Aiguid
druyh40iBemarid0O B8 A pesfesresasphesimentebinseandpartion@hmister them
. . hermetically sealeq container accordingto the first ct of the presen
G RN e ST A0Ate Hbahbb U Berlbi DA RATRRLAe - o 4
colgamladspastginsromshiereiprdsentigs fortloraid) thormptises ladigoletemiariopapented

by PPHANHLR):8B05Neash RATIPPHIRdREFOLEIRArRALY PASIRN LA IBSING the
joined with the joint portion (4), the head portion (Ib) being provided at the

curfEnbfs #R ol IBRISISIHE RESACHAIIORE () HeAR R UPRSsEaMSHAphopnd so

thehaidngpassiilinnaf sbapagthe diapeeler Bfdhethlpernascsivape/Deingreferably
larger than that.of the calumnar bo rtion (la). [0040] As abov

fro S 0 R S RO 10,2 when

L/1iy Zaqakgéotbrestieancbesans diesthe jisinxpaet oh the) tHy psréissupingerigipoule.

So,n@adnpartion (RksiRe ofaverdlplinhemlybrepkingdhee -iQind Periem 2.5 mm
easily. In.addition, exert}gg crosg\g/ise tor%ue, fine and flat opening

to ]sﬁWaeg cA9EcdBt: %\—Eedia(ﬂ ff(ﬂ;(% : eggﬂ)}.o He%hat if the axial length of

[006HY tip portion is too short, it is difficult to add 14 force in the crosswise

directiog, a9d /i G4 ALY IR 190 Y08 hiD NERBYRARAHPL LRI ViGainer

So the length of the tip portion is, for example, from 3 mm to 5x1

0 mm
accgpding iy eher Brst ABRFFHSHh BEMS TN RN RotBevhtthserbpyzdsssrthsd end

portich), 9¥hiChdBnetically 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).

[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

for%&ﬁ?[ﬂé”&&?s%@ef iR EBRCLAl e PIESEMIMANLRL, $,A8Si PTG 8RS ent for

escribed end portion of a hermetically sealed container, wherein the
cargyjaga e GrrdrnetyiahibedinPertqBiit porfsANRCaigRs oM 944 mm, and
mofprefefalbiyl fom K 2)oh the 1 ouisida diassetgnotia hgack pattain (8a)) ofviieh is

coupli rtion (3). [0042] Since the . mean outside diameter of the joint
corgRAR D41 RS AUV HALe T Koo BoR WSty R ced o
thewndale d6tbe bodideditm tHd xipf poetianp{o0as] Awothéheeafeigret of this space

por&Pedimant pEihe: Sostipatianyel et ralyResiad p SRYAIRY oken.

according to the first aspect of the present invention is one of the above
[004&5cribed end portion of a hermetically sealed container, wherein a head
portiokn@agoprtifercal plirtg pontion dasha fatl ppotidconpef pemdicoudadylly sealed
ARRECRUNID fheiceniia! 2us.(Dr Mt b ing SRR RLIOR (DR ab
0 preﬁerrecﬁ%c@ﬂeg;ﬁaped ?in ta%ésre% form %rgff-:-r to Ilgllg. 1 or.FiE . g)e. T?e v a ().Ve
desqeifgick endrrottiparat hbrivltisatbr waledpentbter wherdimhetgvesege-gutside
diafetsrasdtpéeisiiahvitiom @y Landetiont ¥ 19 mm.(Phecsidmetsy af the)of the
head .portion at the coupling portign,is, for example, from 1 mm to 5x10
ot SRR AR S 18 BLL6 TR B RSP Sheforably from 3
[00dh to 1x10 mm. This achieves high adhesion between a skin and a

needigless H¥rngs RRISIgIBR COFROTBAN BbAiIE(HGUGAINSERRY range,

container. Note that the tapered portion may be provided on the top of the
thejigiit POFGOR. AR BRGNPk N @ ks Hrttieh hdy 4REBE W portion
[ood8gt protrudes from the jacket (30) when the jack_et (30) is put on the

amp%é%&ze@- S BPEISChRoRIAD S%et%%‘se% r%%%%ﬁ"’ Bieh 'Eesrg‘l%ﬁ%guy sealed
tapere tOWQ a tip portion shown In, Tor exa ple, a trunqate cone.
colfROrs] Birmidifke ety JuRicHReY) of the eotshihgyshitm Haadaf phetiabove
deseAHRANGNE Waro LTS BEHAB VIR (RNt AXIS (IR e IDHA-ROKOR) of
h (4%is .broken, it ﬁ/ill be,broken along)thi(fﬂi%ﬁor.tion, therets&. b ining a
the RN YL 185\ Fridh ROHIOARF PRI St e M e h&bt © cefitral axis
(5)ghinerahiantiod brokeropieceSaT spfieferpattiorb s shrpket redtspdredafvamgeefer to
F ig‘.”lCQPP?g?té'j? tﬂngﬁegﬁﬂt@l tﬁé'%a@ed portion is, for example, 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

whi@R9s HhoIALeD Furfagewdl nef E?eﬂé&‘iuﬂ@dggﬁ‘él‘ﬁfbrﬂ%ﬁ%ﬁéﬁ gl "'i%ll’ﬁé flat

to be generated. On the other hand, if a’joint portion is too short, it will be
POTHRfCSIPES BTG iERDS ATNBEHIBISOBEF AN GIR el it (Sdrtion (4) is,
[009] example, from 1x10-3 mm to 1 mm, preferably from 1x10-3 mm to

1x10- and fera ro x10-3 mm.to 1 4
Mot ISP TS, Bretaieh QLR o BROR 1 & Feula Sealed
cortt@lmna@c@r@b@gdmgﬂn@ thestfipspecipetito th@t’@féséh’lenﬁféhﬂim@li@ mfethﬁ above

destifhalpeng ;Q?ﬁ&ﬁ'%?q ﬁ@Hﬂéﬁ@é‘H ol adaermeticalwiraled t‘i&‘érlE% l'of the joint
Where n the tlp ﬂilon (é the Jomt portion_(4), the cpupllngﬁ] rtlon (3),
porkiog th OB @IeIFREUPAI R A8 HAvARREH e portion

[00dK)] the jomt portlon (4), the coupling portion (3), and the body portion (2)

are compOSER SIRSINCAPASIIOY TSBECIFANY I REIONS ERCR Droken

general f muI e number avera%e mole ar weig the resin

pieegiapBighly ks e@ #6@@&%?@@&@&@9@( paferadbiyf 3,001 ROTeTOS temahort,

it wiIPER Riefierdbly frelodete jbiO0B0rie048h R RhgRLR&d jgidt GRS (@))is, for
R2 R4 X R O4]Inthefrm R to R4 are t
NS A el hftdsa SeTar B B S EERuR, p more
Preﬁydb(by)ﬂ(gmipﬂ,% mmhoﬂy(g@oupnan ethoxy group, a fluorine atom, a
[ooghlerine atom, or a bromine atom. Further, R5 to R" are the same or 16
different, and each represents a h drogﬁr; atom, a C1_3 alkyl group‘iy led
se€ale

meth{SHBEp, PARTCBit | RBAREN G 20515 ISb RSy HAThyHr 8x RS R

conmagiboxy @idigy an aibdkstgaopgrtaof 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,
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]

RS 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,

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

difRRIe M MATRRRAAIOD 13 RSHLY AR & ! VQMBQIQ[{B)“@ t%e(ﬂ?f@%‘é{p, an

group, an ethoxy group, a quorlne atom, ora c hiorine atom, and morée
cthy} raHs) 5 1 PRV SRR+ BYGERH hesmPTHEK AR ZEMWA FAligkgTEroup, a
ﬂu@tﬂﬂeuuﬁfu re cﬁﬁﬁ‘iﬁélS‘dfd@n@ﬂitykelﬁﬁ)b@ﬁ@dt@ﬁQQJMRéhrﬂnﬂgxtyglaﬁﬁi%ﬁrésé‘ﬁts a
b1c C of%liﬁbly frglrélm 2 ?ﬁfen]tbg? gnlg rF£ E)Fi‘ll:‘[% rﬁjlabséfro bs]tli3 %1)011 aL has

er re on erme |ca
onetohmmersez@@bmﬁm@ wmesmsgteasrﬁeﬁtom mhe preseef iipverstian igrovis oh ethyl

arof] > RhuB eSS dﬁ&rﬂ%ﬂgfbﬁf)aaharmtﬁ@uylsgakﬁsﬂ’com&%mred R% to R!!

ereln the gl%é%transla%on temperature of th@éesm comp03| on r nges
al“3f FABC b GHEE[0d58Y KFSEURET2G) FHEUNEed IHBm AN T'gtoup, a
methateri giewpe renusdahtgr expgrinmefit®ohcbrakingma qoniﬂmnhoatdﬂih @nd more

pre?éﬁ‘e?{'§5% 9 190 !1"chg%??'é%%wa%ﬁé‘%da&?dthesl?&%Q%r'FQﬁHto{hs%%lP&cmre
other

portion was oken an en pieces were gen rated Oont
corppiHng BdY s hased craoli SuARdert nsdiieablitytardl dotefiapbbuéiems! -4 to

4:1PEG &S ﬁéﬁﬁértfbﬁﬂefr@ﬁquﬁn@% I')leAQHSﬂprﬂi@be@eﬁ aabsucsassHfithe end

po%o%k%? and burks are sle%t gn.m e”'”&r({’ ng dd HhOTT SLINVenton, HCS. et
e ampoule Is com ose exc USIVE or mal Iy 0 e a ove resin
invephopossithon, af Iﬂmdmpm@mr@hé@%esﬁﬂmé@@mhmlmeqdm container,

whBiHARI S RRKEM DS RRHRIAL AP IRARIAING N SIECIY e REEVOMING0°C to

eneration of broken pieces. Also, since the above resin composition was
pted as the material, the ampoule can easily be sterilized by soaking
[00&0f alcohol, or irradiating ultra violet light to it. As a result, it can easily be

handlled Nolte sm eth n|t molecule tseI comprisin he above
various ma er1a S. Wi useg )%)erlments Of
resin cor%posm

nowe ge, it can easily be produce

ébmgn@n@mﬁupml}i\@semélmmyal dwiible bunbiedspreisthEIg xmis(wgd in the
ﬂ&%‘fbﬂﬂth& peasieporIIReH JativoRa ARMles B}@éesbwa@dgtéﬁerated On the

Also, t iti h.
othso%aﬁ T Bt (SR MBI ard Retioioguch as PET.
wasyed) e Alncexauenpheeit, Wik ghith @ e p ersonod sackesshalic hifykepaled burrs are
leftC&{‘{ﬁH“(‘ﬁSe%flﬁQeInlﬁlé’ﬁéféﬁtt IBVRRHER, 'SR @5 BERAEIRT SR  dRisively

explained Flgb 5 is a schematic
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
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

preBRY; IR QB EALRPG LKL BRAS e ANPAHIE REdY fr): Snd &glé&ematic

_solution is preferred to be hermetically sealed in between the movable ]
diagfamdionripzs Bafiy worie e Seanmp et e bihmeras Poltisifi aodsipbgwn in
Figin §;igh&, sanppoldeveitsle pitian deddl dscpy oseiadeatishenenshpariéobodhphiging an

ampoule, and.the diameter, thereof is larger than that of the ampoule b
S ) o Tk ot ULl of e RS ey, TPty (0 A
moyaplp stopnimbevingreshiargitt svibstandigbrtibe stecjaskbe (BOYr chiamgigyuf the

amPOIRERMP !B 2} Y RUSRINGARRMAGHS ﬁ{%d&;?%gigfé VRSINGS SAnd drug

easily when th 'kacket (30) is put on the ampoule ( [0052] The

soluioBoSI@TS AsPprBrEmEtct hava slcylingResr s IRk Wanrss and a
seathat {hatinovabigisgopier ofrlslidip. patdoihatNbe ateouint dfigriég solptiole end
0 N le js..for -1 ¢ .
P 1 S BPuch AT BIRR IR, Bod B MRl i
largem Sy BradroG thelaaeide hadin(Slere@inl dade dftyaeie Ahdhspdiamaier of the
amp@lﬁgzjméﬂyggae&mlbtp ﬂzl@-i.mlgﬁbﬁt@m@gumémﬁwi%hmm i !ﬁ%?‘aé}ft (30)
rovided with an impa orbi ortion, which ahsorbs impact.shocks .
o S RN 0 R UBPR (CALED DSr AR B ReT MLty casiy
whee thedactntadians Notenitat, ampeads (30nove the movable stopper, the
[Oomvable stopper is preferred to be coupled with a plunger. The movable
stopper is, for exar&%{e one or two flexible balls, and the diameter thereof

is the SABRANNPREIHE) diaPReiiF sk RaYR SoerngF Rahsy ehHgReR Yl so
thato thd timealdé thedpsitde dianmgdiés. ofNthe ampoute. Bt tmovalbledstgppetution

is preferred.to he sha in streamlined taperi oward the tip af th
e I RS R CSTURS, A0 100, N R may b

froabmﬁé‘imhﬁpaln@éu@ﬁhmomk&enig.Ym sredhcapeual glagragnsolution is
adrHIWRG1 i PaRIC SHUGEHE BEHB,IaAKRIQT BeefBreSBOIIAVRNTGN] ADShRVThe

in Fig, 6, the jacket of the present inyention basically is a jacket (30)in .
o A oLTE (05 LA B RN E B R R EOBOHER SR, which
absprbyidegdaat thietipsoftiderjasket (BXhcapdriwreraimiestti phriend Ippthen of a

hedBIRATIQLLIED A ABEadROTHAR BALRINE CRIRING POHIQRHRM §tb%;15i&, the
portion (1) and thgé%mt portion (4) protrude from the hole portion (31), the

mom,lpéep%?ﬁaﬁr(iglgr Sdptf‘bbﬁjéﬂ eq gvith a plunger. The movable stopper is, for

example, one or two 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

theRPFIIERC [REAODHAPHHORG &T@?ﬁ)ﬂ?'ﬁ%ﬁs@f{éﬁ% (APAIRP A9 ."ﬂﬂf Fig. 6, the

pressuring mechanism and the like) is attached at the’lower side of the

refeene s SHBPEI e ASTEHERT EOMRHISERSY SeiinES WiichtiBrovidgaaround the
jackemircéing e @ropatdaewitxihesnaadigiessThyiegechedyuhberaBpdtifies a
.(20) can easily be connected to a needleless syringe,b with this scre
S O e S, TI0T RIS e L IBBAR T O e
othproguctien VieHodTireréind pbrivnedidcsenyangeally soalien dontanhercshering

me@MBRHERNG & 55Kt RhtrPIRS SO INVENLiIBN dsRIGIEYEHi 43 Prhe reference

produced by a known method of groducing an ampoule and the like.

NP A YRS R F PO G GPR TR AR ATeBNt i neH B R dreedleless
syrprgséntlinvinrtiempeydre{2echto dasi fyr bd ucethascdnam poedidelekicdyringe body

R e e B e R Ao e

[Ooi?f}éction molding method), the extrusion molding, and the like, the
ProfiRekaVeglging using a predetermined mold can preferably be used. In

this e, materials ahove mentioned can be ysed as appropriate. [0Q55.
Usagl KAEHOR R 2 TG LF TR LR S TR oSt
of beglenavntairdios ierptéimed tBhsipaiiyatdlpinkponiometdd bf pkeducing an

amPOHfe zﬁafp{l?@ﬁ%@@ﬁ’&%ﬂﬁﬂe@%@%ﬁ%ﬂ%iﬁ%ﬂ?Hb%tﬁ@é}?(ﬁk%‘[@&%ﬁt@fner of

he central axis (5), therebg( exposin%gm head portion of the truncated

the purieal EBiSHRNG PoRtiTATTSY, tarks iHdsseahRrrIRPALY Sthtich coBpiiieg an end

pmﬁ@ﬁ@@lﬁ bdmma&al_rye&e]red. dbmrﬂmag_mlﬂqﬁug@iannfﬂdﬁgamai@dhﬁdndes the
inj Qo Of & nermed Cc%lr% Sﬁl%'e]g C%‘%tra'fﬁeerc%%h&f% 8%%“&”@(@5‘&}?@1%3% Fusion

used as an ampoule of'a needleless syringe. Hereinafter, the Usage
mofdeonefthisdikpolie iaipeiitimetd iReeigisinael cfooBB)ime. makigan preferably
be GRRCERUA cHadANE@HNIBIG sheneihied Rnusingdhasngpdipiess. syringe

Oogg t of the present invention (a method for loading the jacket (30) (a holder
[ ; with the ampoule (20)). Fig. 8 is a conceptual diagram showing an
Uszgupdettodith the jacket put on. The joint portion is broken by adding a

forcequyih, IRRATHD LG AEBRY k?oi‘i’f&'ﬁ heJaekatonronihe laG@aher is
direction of the central axis oOr by twisting ] . )
explained. Basically, 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. 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

the PP AN GRERINGLN [0 Rh AR MNe Use BfJﬁgcﬂgrc?%eéeééeﬁl)’éf&%esyringe.

the ampoule (20) Is taken out of the “jacket (30), and the ampoule Is
Angdihepgepingigndiisimsshieleptharibg pkin whstiadian dahsosiadanatstred:
[00AB]shown in the Fig. 9, since the ampoule (20) after use does not have

an gl r%q”%%%'%bi@fset%“f’”?i%%‘fésetcﬁ by s nieclion needles a0 8%nd the

preven?ed. FisAS3 eaS|RP8|scar ed bECAUSE there 18 no needto
likgepheatsugn soleictiorpngwdiebiraie thevablpotitpO0B9pduknYered into a skin
thro\gathalepsipRag can be used as a needleless syringe. The specific

examples of needleless syringes are as follows: a needleless syringe
[003&5cribed in JP-A 2003-093508; a needleless syringe described in

Japandse Hatent NG.(BS 74438 andaingee dhelesspoyiin ge0giescabad ont of the

jacR@PAG ST RN oﬁ?ﬁ?%‘s%aﬂ@&f’ﬁ%?f %@”&Aﬂ%}gﬁfﬂ.‘h@%ﬁﬁ%‘ﬂéﬁng an

needleless syringe for injecting active cdmponent comprising, from

amppiig e Aty Gohsherih 1a hopitity shsteamnieidcctiihatier wcadoes not

hav@h@cknyéeren gregIAtiafR-apna AluSe@ Bauied Mgt amnsHasteam sePasRnted.
.anfi ado n(ftreamdsgrface, %nd havin% at I%ast a blind hole inL.the

It 1s,also eta51axn 1Scarde %caus t erﬁ]ls no,need fo separate an injection I%
downstreaim surface wherefrom the active” component can be inpu

thegmigeflsr applying the syringe to the skin of the patient, wherein the

[ooBajrier, on one hand, is fixed and endures shock waves, and the barrier,
on the other hand, propagates the shock waves p ly. Japanese

roper _
Paterit K 4BA68S lf‘éﬁéwg%@@a|B?e%§e§mn@aﬂpebﬁaﬁnamghe specific
exasoplgoofeailshingsarpigtenra/bictoikass adldeciiierd ponger dasariatehin JP-A

inadvance,.into drug solution..wwhich was taken, in. f njection
20 T YR D P Ia T o
neagdttish Metpodteditth @ neparetravitiginnjeéfiodisie] aeanseabatgnt No.
35 RA3DRHGRRAE Ak e tediae: the: frgateyindiical RerRRdRtBSmprising, from
longitudinal direction; a rear 1ylindrical ortli?onphavig%ﬁei jection olg,
PSS Lot Yo B%‘%RET BV I THE Potat RSP AFEchb wave
gersuation gfpthetdsug battitiohamaebeingsteamestedovitndrre doncatredm surface,
anHHAAALINEANET iR Gldheipndeoiondbdle LRGULABhEIERRHENR active

all reception integrally provided on the rear cylindrical portion; '
component can be input; a guide for applying the syringe to the skin of the patient,

eedle from
,a

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

20



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

promaéléfjsqptﬁ)ﬁ &%ﬂﬁ%%{lm%@i 98%&%&%1@895}?@}4% 819{5'19 Wriving rod being

longitudinal to the rear cylindrical portion having a touching surface which

retainedh diidle Kol inbispReR IR He hh 8BhIseeRtA e Hatha bk fdled; a

corifi& lafehtrarmehg anshakelease wwittbhpinarein theeareeXpparends in the

. movable a on%the circumferential conﬁlavezportilon' ancﬂa(r:pmpre%sion

circumierential co cavgé)c? 101 rov@ed on thne re CC\,[ drlc% O 1%n an concave
Spring being provi ethe_n e rear cylindrical portion and the release

porgigitdnnpithdimahéobdie iepoeinitkdedatarpuirinhayingeabalichighes fane frbieh is

pro9idBe douching surfaceirRAL G LaleRse SWiiciiaaldanainst dRelatch channel,
compression, sprlrhg. When the ball is in the latch ckgmel, the ball goes

andofd i Hrowt of TSR AT QLA TRIEHe B @RSl G fitgim ferential
corttare pyrholdingdhecpistoessivuinpriag baing thevatmiviestwertiaheofetirecylindrical

po%‘r;dﬁ]%%% ﬁ%ﬁ%&&%ﬁ%‘f@ﬁ?‘@(ﬁ%%% t?ﬂﬂfé‘(i)%{;?i ﬁ‘ﬂé%&lk%”ch%ﬁﬁ@l, %?edbgrﬂgiﬁ{?:hes

e convex pOI_‘tIOI’] Y the momentum t € COl ression spring. .
thetfemB A the dprgHngnte Handdihedisteape SotdaihsHiGAIBS tHE kaatsession
sprvitehigaese ihdd thenciieunéarentideCan¥ea PR Via the flodebiNde touching

urface, thereby preyenting the pushi ration of the reJease switch.
s b1 FSPBHar i B R 1 BoliaP FORGH ! - 1 th
comveadieltion yfrithgerelnitsis exipthine drovs tioaveedithfolqmtivieivg dimection to the

enPPRAYEFNRI GBI ESPFEREMaS, IMdhEAUmUIR 4D 1as GYBIBESIAE BN, Then

varying the composition ratig between X and Y as,appro&lnate. By so
theotfﬁﬁ,rﬁ?sp@agsaﬁ%mmltéﬂpé%@s FRASPENRYTIR. HhloHSIRGAYEL goes
int@yhtheiréamieden(i] wheretpBtionR/ iavdeetalichids sgehcaiamesebapresenting the

pu 2@{%’%@ tic ra n;late%rslglsgv?@ was ethylene and bicycle [2.2.1]

-en. Ampoules were produced by varying the ratio in various times.
When the resin having the grass transition temperature ranging from
Exdififfe 10 180C (more preferably from 145C to 170C, 150C to 170C, or
[Ooéaé)c to 160C) was used, an ampoule having clarity and a preferred
ken surface could be produced. [0061] A mold comprises a pair of
main Ifeotaisagtad arsehamold. dthectalirpmdigtiornst thecexieleral portige ohit is

exﬁﬁ‘ﬁq@&e&e{ﬁtéi‘{%iﬂﬁw 50206136 FURRRIR f R &Y ARHOMEL PUED RFmula
(D ?’VE?E 2§1$tl?eosizlgd by varying the composition ratio between X 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 pblgwing. hole, [A0RR] NeXtsBRTiSRR, WIS WRSISRTReSEM AhORlIRW side

and half-dissolved thermoplastic material, was extruded between the )
facipgiwisthths srltHacerd dsterpRy ed tene. blawanaklingatisohhs die used is
pre@ofisitied dongpeigetaifuengih, dhextaiinp Passviere joihed. EaRAtRe the molding
enPRSRR MBS CULOY IS Betiom orforyaldhe mein malds compressed.alfy, o

as mspirednin]ilo e saclike parison, ‘t]rlwleré)gy lowing the parison Sti'the

cormesssddaidecnt thelemairg atdds. In this way, an ampoule body of an
[Oogg]poule usable as a needleless syringe can be formed. Next, the die

was removed, and befaore the parison was cooled down, the sub, mold i

was iNSSHEATMre"CHARaY F SPBITFY Ofﬁfﬁ@)%ﬁ%gi@‘ﬁéﬁaﬁm thrsappfastic
maferialingaa thoutid-lhelevbavitig arspaceqddstibomFthalbx ttheionaholmolfishe die.
wigRHES SOOI HONGAKAT e AiSalh ISR per ne

ampo 064] A | acket was produc 1 the same way as the ampoule.
parfse T3St fho g’é’é’ﬁ’,mr@@l&émQfaﬂéﬁdﬁﬁéihﬂl§m§v\mﬁ’§larf‘ééR@taélfnﬂ?’érfnsplred

int@ AP QLIGIIEO PARIIS H) AR R6 HRIGSSSIHENGRIsURi to @R heintResidneh &fighd tain
is a photograph, replaci djagram, showing an .ampoule which a

molgs) [ T A A PR Body Ry AR S SSB IR A DGR ISRY Soheg can

be fsradxbeeakpleinkel vsin centhecdnahgditioncahe prersneticallpasdedatbwn, the sub

moRPWRINRELL NG HesanEiVMENHRiRdS64ias A aNdiBYTRR R @Bereby forming

hermetically sealed container for a_needleless syringe, it can preferabl

a th5ayglieholy 10 R SPRREARAIUe i Dirt B S ool mold were
renieed|élesstsypingeoin therfieldahimediealdpyides, the end portion of a
[Ooggjmetically sealed container of the present invention can also be used as

an‘end portion of a hermetically sealed container for preparing proper

amodnieskehaaicaredysad fortbpsapeevenigidhe reapuiisbibellse@ photograph,
repRIGiY Ay gt dhe fiRld pibariHere: hiei mediapbdrvicasy Hand aldsdMaimagringe
unigéﬁfbﬁiggﬁgo 1190, 953 hpfmetcally Seale confainer Comprsng: @R s an
ampoule on which a jacket is put and then the joint 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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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
Wlﬁg{yg{hﬁ%)e&tgg arranged coaxially to have a central axis (5), wherein the

tip portion (1), the joint portion (4), the coupling portion (3), and the body

L. portigh( o aealga&é@ge qH sqaded SonpyNsE FRyENISHEEd

contnauqupmltfﬁ)m]he body portlon (2) to the middle of the tip portion (1),

or spa 14 13 2) bein ed con lnu sly. from the d

portan A e P Rt e oy SRR e Boags, (Y ha o
bodpigepiane Porish at the joint portion (4) ranges from 5 pm to 1 mm, and

whergin,{he eibREYaB{¢d i RIpHRS ¢ Yxﬁg&ﬁo@(@?dﬁcﬁ% I@&L@Hﬂg%&@ion 3),

portion (1) from the lateral direction of the central axis (5), thereby
the dQudsROG R f%&aa%.waﬁﬁw e cHrr‘p mgpﬁmﬂarﬁké)and the
cougnhich grpakingn ¥, space portion (13) of the coupling portion a free end. 2.

Th
e SPERGRAR oL TR RS AR OIS, and
thefb@ﬁhfw%md%}ﬂemmﬂbﬁ@ﬁwaﬁy%hh@@rﬁf%@héﬁl%f% shermetically

seale&imeﬁamrﬁ@ @Brﬁﬁﬁ pgrttﬁe Rirpanaows, the @upawiebriog (3), and
e R Tl Ie R 1T S R 21 AP ousty

sea COﬂ alner accor O C alm wherelh n
frogotnpheds aoa:bhn@htokfd)dyrpddﬂmnf(th? ainchartiead! portispragibpottiens (14, 13,

12)COMATBNALARRAY ROHRM AR PRIDm alRag Wt EJHRﬂP@‘) RO"HR A% B@Goint

portlon (Ib) being providedat the tip of the body portion, the head portion
oIy (Hving a spherical shape or having a columnar shape, the diameter of

the coltuenniartishdipméeingf ihkgeyaiapotinahoft the fahtmoaionady pogfrom 5
qu'a)l 4, The nd portion of a hermetically sealed container according to

claim Wlﬁereln the average outside diameter of the joint portion (4) '
rangé@lwmw 1the tipintopefting dtisiclduikenereher a Hekd poriritigdaywfthe tip

portihqay R RertinR:t3)die-fed Be MRCBRFIPR:G! pshamBrlisdyRRAMEhe head

contai raccordl to claim 1, wherein a head portion (3a) of the
Po%gﬁpq#:@%gﬂfgﬁt RE S 68Pt%qug portion (3) and ma ing the space portion (13)

of the coupling portion a free 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 5
um to 1x10™" mm, and
wherein the end portion of a hermetically sealed container is an end portion of
an ampoule, the ampoule being used as a needleless syringe body.
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,
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).
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perpendicularly intersecting with the central axis (5). 6. The end portion of
a hermetically sealed container according to claim 1, wherein the length
of the joint portion (4) in the central axis (5) direction ranges from 1x10-3
mm to 1 mm. 7. The end portion of a hermetically sealed container
according to claim 1, wherein the tip portion (1), the joint portion (4), the

5. Couphig BRRYAN {3 ANh INGRRANPANIRR (EhAIRAERAIM IR 1.

wherein the tip portion (1), the joint portion (4), the coupling portion (3),

and eeEsRyHERsh PRTEeB d8mp8Setioriedmindmebitiottepredohtdgrtion
perpyridieu belpwrdasciibedviinaealdamalwgi{l)sgnd the number average

molecular weight of t resin composition ranges from 1x103 to,I1x106: R5
6 me R R B 4 AR R e R R O B L
the savherondififerengtiard ébehicapresding &hydrdeercatmnas CER dikgdtion

ran@EQYR A YOO WRnA Methoxy group, an ethoxy group, a fluorine
atom, a chlorine atom, oy a bromine atom, wherein R5 to R11 a(r\;athe

7. same!OF SFLPOREO BAcHTETRLe Afa S RIVBYH ASESRTE Rkt
groupylechyrdrxytigrporpioa Mgthioxyogropprtam éﬂ)oﬂge g;@tmir%hlﬁm'réﬂeﬁ), and
tom, ri ine atom, or R7 and R$ together
the%%ﬁéﬁg%d%%%ﬂo%%ﬁ)ﬁg%%%u_p, the C4-6 bicyclo alkyl group has no
substithgEsagHtIBRPAEOHE. dhenerat statufibh éﬁo&@@ RORHMHOMA), and
theth@ogsoqmdﬁié'ﬁ rg@)thuhgr@ump@@egthar{]f GEQHD, @gﬂ@bﬁ%ﬁgi@maﬁﬁ@th@w the
royp, a ro roup”,.an erein x and y shows a ratio of .
el BRI e B e By Sy e gt g he
resit LoBpPhiti@ntipgetidoof lx hermdiddiy sealed container according to
claim 7, wherein, in the formula (1), R1 to R4 may be the same or
different, and each 24 represents a hydrogen atom, a methyl group, or a
fluorine atom, and whdrein, in the ﬁﬁmul@ﬂ[}, R5 to)ill may be the same
or different, and each fepresents a hydrqgen atom, & methyl group, a
qedxyl greib,.a meth HA—€ h fluorine atom, or a
C Ig\rine atom. [~
(1)

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,

wherein 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, a
fluorine atom, a chlorine atom, or a bromine atom, or R’ and R® together represents a
C4. bicyclo alkyl group, the C4 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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9. The end portion of a hermetically sealed container according to claim 7,
wherein the glass translation temperature of the resin composition ranges
from 140C to 180C. 10. An ampoule (20) comprising: the end portion (10)
of a hermetically sealed container according to any one of claims 1 to 9;
and the body portion (2). 11. A ampoule (20) for a needleless syringe
rep?g&ﬁg'ﬁ'ﬂgﬂlt@?eﬁ NehReHAR EDpE B NSDANGAN SRaEd gpntainer

according’to claim 1, and the body portion (2). 12. A needleless syringe
unit ColsEFEinG: thie tonmdaleoB) sedbrdnytBchmrane i fTeRbr@byach

reptidsaiich thglapaouterQ) srfhbe dnsasted hwhekgin@diplepeidtaoxB Lrdsp, an
ethg)r{ovig&g aat1 &?e E eogtthrg jgcg%hfgg , a,[ncrzlnwherein the tip portion (1), the
JOlegpoern Hf)a_nd a head portion f:saa? of the coupling portion, or the tip
9. portiohh¢lynareptherjsihe portstiqalpsortad e dngrmeatec b itich (@1}, the
hole partiem @) HeivgRavidsd aingdinebingdacket HReBsits amReyIgom
0(020) is inserted in the jacket (30). 2
140°Cto 180°C.
10. An ampoule (20) comprising:
the end portion (10) of a hermetically sealed container according to any one of
claims 1 to 9; and
the body portion (2).
11. A ampoule (20) for a needleless syringe comprising:

the end portion (10) of a hermetically sealed container according to claim 1;

and
the body portion (2).
12. A needleless syringe unit comprising;:
the ampoule (20) according to claim 11; and
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 the tip of the jacket, when
the ampoule (20) is inserted in the jacket (30).
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