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(57) ABSTRACT 

The present invention relates to a pre?lled injector package 
comprising a pre?lled injector having a syringe body ?lled 
With a medicine; and a packaging material for hermetically 
packaging the pre?lled injector, the packaging material 
being brought into close contact With at least the syringe 
body; and a method for sterilizing or disinfecting the pre 
?lled injector package, Which comprises the steps of pack 
aging the pre?lled injector With the packaging material such 
that the packaging material is brought into close contact With 
at least the syringe body; and heat-treating the pre?lled 
injector package to simultaneously sterilize or disinfect an 
injector body and the medicine ?lled therein. According to 
the present invention, the injector body and the medicine 
?lled therein is sterilized or disinfected at the same time by 

subjecting the pre?lled injector package to only one heat 
treatment, and the deposition of Water is prevented onto 
injection nozzle or cap upon sterilization using steam or hot 
Water. 
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PREFILLED INJECTOR PACKAGE AND 
STERILIZING OR DISINFECTING METHOD 

THEREFOR 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a pre?lled injector 
package and a method for sterilizing or disinfecting the 
pre?lled injector package, and more particularly, to a pre 
?lled injector package, eg a package enclosing a injector 
previously ?lled With a medicine (drug), Which is capable of 
not only conducting sirnultaneous steriliZation or disinfec 
tion of an injector body and a medicine previously ?lled 
therein by heat-treating the injector package, but also pre 
venting Water from depositing onto an injection noZZle or a 
cap When subjecting the injector package to steriliZation 
using steam or hot Water, and a method for steriliZing or 
disinfecting the pre?lled injector package. 

[0002] Hitherto, a pre?lled injector package, i.e., so-called 
a package enclosing injector previously ?lled With a medi 
cine (drug), has been produced by aseptically ?lling a 
medicine steriliZed by a sterile ?ltration into an injector 
body; steriliZing or disinfecting the injector body ?lled With 
the steriliZed medicine; and then aseptically packaging the 
steriliZed or disinfected injector body previously ?lled With 
the steriliZed medicine, or by packaging the injector body 
previously ?lled With the steriliZed medicine as described 
above; and then subjecting the injector body previously 
?lled With the medicine to gas steriliZation. Thus, any of the 
conventional processes for producing the pre?lled injector 
packages has required tWo steriliZation or disinfection treat 
rnents, i.e., steriliZation of medicine by sterile ?ltration, and 
steriliZation or disinfection of injector body previously ?lled 
With such a steriliZed rnedicine. HoWever, the two treatments 
are merely applicable to such cases Where the medicine 
previously ?lled in the injector body can be steriliZed by 
sterile ?ltration, and are not applicable to highly-viscoelastic 
?uids (rnedicines) incapable of sterile ?ltration. 

[0003] MeanWhile, the pre?lled injectors generally have 
such a construction that a medicine is sealed betWeen a 
plunger and a stopper ?tted in a syringe provided at a tip end 
thereof With an injection noZZle. The pre?lled injectors are 
operated such that When the plunger is pushed in the syringe 
to cause the stopper to move into a cavity portion located at 
the tip end of the syringe, the medicine is leaked out via 
bypass passages formed in the cavity portion along an outer 
periphery of the stopper, and then injected from the injection 
noZZle ?tted at the tip end of the syringe. In the case Where 
such pre?lled injectors are steriliZed or disinfected by steam 
or hot Water, particular attention must be paid to prevent the 
deposition of Water onto the injection noZZle or cap. 

[0004] For example, in Japanese Patent Application Laid 
Open (KOKAI) No. 8-308926(1996)(WO 96/28201), there 
are described a pre?lled injector and a steriliZing method of 
the pre?lled injector in Which a syringe provided at a tip end 
thereof With a lure lock (needle-rnounting portion) covered 
With a rubber protection cap is heated by steam While 
pressing the protection cap, thereby not only preventing the 
protection cap from being fallen off or disrnounted by the 
expansion of air in a cavity portion located at the tip end of 
the syringe, but also inhibiting Water drops from depositing 
onto an injection noZZle during the heat steriliZation. 

[0005] HoWever, in the above-described conventional pre 
?lled injectors, although the protection cap is ?tted thereto 
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upon the heat steriliZation by steam, there still remains such 
a risk that Water enters into the injection noZZle because of 
poor seal or looseness due to application of heat. Further, 
since an outer surface of the injector body is Wetted upon the 
heat steriliZation using stearn, it is required to conduct a 
drying step in addition to the above tWo steriliZation or 
disinfection treatrnents before packaging the injectors. 

[0006] As a result of the present inventors’ earnest studies 
for solving the above problems, it has been found that a 
pre?lled injector package comprising a pre?lled injector 
having a syringe body ?lled With a medicine and a packag 
ing material for herrnetically packaging the pre?lled injector 
such that the packaging material is brought into close 
contact With at least the syringe body, is capable of not only 
conducting sirnultaneous steriliZation or disinfection of the 
injector body and a medicine ?lled therein by only one heat 
treatment because of eXcellent heat conductivity thereof 
When externally heated, but also preventing outside air 
containing Water from entering thereinto, thereby upon the 
heat steriliZation using steam or hot Water, avoiding the 
deposition of Water onto the injection body and keeping the 
injection noZZle in a substantially sterile condition. The 
present invention has been attained on the basis of this 
?nding. 

SUMMARY OF THE INVENTION 

[0007] Objects of the present invention are to provide a 
pre?lled injector package capable of not only conducting 
sirnultaneous steriliZation or disinfection of an injector body 
and a medicine ?lled therein by only one heat treatment, but 
also preventing the deposition of Water onto an injector 
body, an injection noZZle or a cap When subjecting the 
injector package to steriliZation using steam or hot Water, 
and a method for steriliZing or disinfecting the pre?lled 
injector package. 

[0008] To accomplish the aims, in a ?rst aspect of the 
present invention, there is provided a pre?lled injector 
package comprising a pre?lled injector having a syringe 
body ?lled With a medicine and a packaging material for 
herrnetically packaging the pre?lled injector in Which the 
packaging material being brought into close contact With at 
least the syringe body. 

[0009] More speci?cally, the above pre?lled injector pack 
age having such a construction that the pre?lled injector is 
herrnetically packaged by the packaging material so as to 
bring the packaging material into close contact With at least 
the syringe body, is capable of conducting sirnultaneous 
steriliZation or disinfection of the injector body and the 
medicine ?lled therein by heat-treating the pre?lled injector 
package by steam or hot Water, and preventing Water from 
depositing onto the injector body during the heat steriliZa 
tion using steam or hot Water. 

[0010] In a second aspect of the present invention, there is 
provided a method for steriliZing or disinfecting the above 
pre?lled injector package, which comprises the steps of 
packaging the pre?lled injector With the packaging material 
such that the packaging material is brought into close 
contact With at least the syringe body; and heat-treating the 
pre?lled injector package to conduct sirnultaneous steriliZa 
tion or disinfection of the injector body and the medicine 
?lled therein. 
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[0011] More speci?cally, in the above sterilizing or disin 
fecting, the pre?lled injector package is packaged With the 
packaging material such that the packaging material comes 
into close contact With at least the syringe body, and then is 
heat-treated. Therefore, heat can be efficiently transmitted to 
the injector body and the medicine ?lled therein through the 
packaging material. Further, even When heat-treating the 
pre?lled injector package by steam or hot Water, the injector 
body is free from deposition of Water thereonto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a perspective vieW of a pre?lled injector 
package according to the present invention. 

[0013] FIG. 2 is a sectional vieW of a pre?lled injector to 
be packaged to form the pre?lled injector package of the 
present invention, Which is taken along a longitudinal center 
line thereof. 

[0014] FIG. 3 is a graph shoWing the change in tempera 
ture of the medicine ?lled in the injector body during 
steriliZation by moist heat. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0015] Next, one preferred embodiment of the present 
invention Will be described in detail by referring to the 
accompanying draWings. 
[0016] FIG. 1 shoWs a perspective vieW of a pre?lled 
injector package according to the present invention; and 
FIG. 2 shoWs a sectional vieW of an example of a pre?lled 
injector to be packaged to form the pre?lled injector package 
of the present invention, Which is taken along a longitudinal 
center line thereof. 

[0017] First, the pre?lled injector package of the present 
invention is explained. As shoWn in FIG. 1, the pre?lled 
injector package of the present invention includes a pre?lled 
injector and a packaging material for packaging the pre?lled 
injector. As shoWn in FIG. 2, the pre?lled injector of the 
present invention is a medical injector comprising a syringe 

(1A) having a syringe body (1) pre?lled With a medicine More speci?cally, a body of the injector is mainly consti 

tuted by the syringe (1A) provided at a tip end thereof With 
an injection noZZle (21) and a cylindrical lure lock (22) 
surrounding the injection noZZle, a medicine (9) sealed 
betWeen a plunger (4) and a stopper (5) ?tted in the syringe 
(1A), and a cavity portion (10) being provided at a tip side 
of the syringe (1A) and having a bypass passage structure. 
MeanWhile, in the pre?lled injector to be packaged by the 
packaging material according to the present invention, the 
injector mainly constituted by the above all members except 
for the medicine ?lled therein is referred to as “injector 
body”. 

[0018] The medicine (9) to be ?lled in the syringe (1A) 
(i.e., the syringe body includes ordinary pharmaceutical 
products as Well as liquid medicines and/or viscoelastic 
medicines to be classi?ed into not pharmaceutical products 
but medical device. The properties and applications of such 
medicines (9) are not particularly restricted, and the medi 
cines (9) are preferably those applicable to heat-steriliZation. 
Examples of the medicines (9) may include solutions or gels 
of hyaluronic acid and modi?ed products thereof (e.g., 
cross-linked hyaluronic acid as described in WO97/18244) 
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Which are used, e.g., as intra-articular injection agents, 
agents for ophthalmic surgery aid, agents for adhesion 
prevention for organs or tissues, etc. in various medical 
applications; collagen; high-viscoelastic medicines such as 
synthetic high polymers; or the like. In particular, hyaluronic 
acid and derivatives thereof are preferred for the purpose of 
the present invention because these medicines are highly 
viscoelastic substances that are hard to be applicable to 
sterile ?ltration. 

[0019] The syringe (1A) may be integrally formed by 
injection-molding synthetic resins. Alternatively, as shoWn 
in FIG. 2, the syringe (1A) may be formed by assembling 
the syringe body (1), an end member (2) and a ?nger-holding 
member The syringe body (1) may be in the form of a 
cylindrical member made of transparent resin materials, 
typically those transparent resin materials having excellent 
chemical resistance and heat resistance such as cyclic poly 
ole?ns, polypropylene, polyethylene, poly(ethylene naph 
thalate), polycarbonates and ABS resins; glass; or the like. 

[0020] The end member (2) is a member for installing, if 
required, With an injection needle or a tubular injection 
equipment such as a cannula or the like, and may be usually 
formed by injection-molding synthetic resins such as cyclic 
polyole?ns, polypropylene, polyethylene, poly(ethylene 
naphthalate), polycarbonates and ABS resins. The end mem 
ber (2) is constituted of a cylindrical shape having a sub 
stantially closed bottom, and is integrally formed at a tip end 
(bottom) thereof With the injection noZZle (21) and the lure 
lock (22). The end member (2) has, at a base side thereof 
(i.e., at the side close to the syringe body (1)), an inner 
diameter so as to alloW the tip end of the syringe body (1) 
to be tightly inter?tted thereinto. The end member (2) has, 
at the tip side thereof, an inner diameter substantially 
identical to or slightly larger than that of the syringe body (1) 
for forming the beloW-described bypass passage structure. 

[0021] The injection noZZle (21) is provided at a tip end of 
the end member (2) along a longitudinal center line of the 
syringe (1A). The lure lock (22) is a mechanism for pre 
venting falling-off of an injection equipment mounted to the 
injection noZZle (21), is formed to a cylindrical shape 
surrounding the injection noZZle (21), and is provided on an 
inner peripheral surface thereof With threads to Which a 
treaded ?ange outWardly projecting from a base of the 
injection equipment can be screWed. The lure lock (22) is 
usually mounted With a cap (7) for protecting the lure lock 
as Well as the injection noZZle (21) until use thereof. The 
?nger-holding member (3) may be usually shaped a sub 
stantially cylindrical shape having tWo ear-shaped or jaW 
shaped hooks outWardly extending in opposite directions 
from a rear end thereof. The ?nger-holding member (3) is 
mounted to the syringe body (1) by inserting the rear end of 
the syringe body thereinto. 

[0022] The plunger (4) may be usually made of an elastic 
material such as rubbers and synthetic rubbers, and inserted 
into a substantially central portion or rear portion of the 
syringe body (1) so as to closely contact With the inner 
peripheral surface of the syringe body. The plunger (4) has, 
for example, a cylindrical body on an outer peripheral 
surface of Which three ring-shaped packings are arranged 
along the center line thereof in order to improve its air 
tightness to the inner peripheral surface of the syringe body 
(1). The plunger (4) is provided at its rear end With a plunger 
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rod (6) for pushing the plunger into the syringe body. The 
plunger rod (6) is usually dismounted from the plunger (4), 
and mounted thereto upon use thereof. 

[0023] The stopper (5) is a sealing member for sealing the 
medicine (9) previously ?lled in the syringe body (1), and 
may be made of an elastic material such as rubbers and 
synthetic rubbers similarly to the plunger The stopper 
(5) is inserted into a front end portion of the syringe body (1) 
so as to closely contact With the inner peripheral surface of 
the syringe body. Such a stopper (5) has any suitable outer 
shape capable of being closely ?tted With the inner periph 
eral surface of the syringe body (1), for example, a short 
cylindrical shape having a slightly larger diameter at front 
and rear ends thereof. 

[0024] The cavity portion (10) located at the tip side of the 
syringe (1A) is provided in the end member The cavity 
portion (10) serves for accommodating the stopper (5), 
alloWing the medicine (9) to bypass the stopper (5), and 
supplying the medicine (9) to the injection noZZle (21) When 
the medicine (9) is pushed out by the push-in operation of 
the plunger The bypass passage structure provided in the 
cavity portion (10) for pushing out the medicine (9) there 
through may be in the form of a bypass ?oW path (23) 
constituted by a plurality of grooves formed on the inner 
peripheral surface of the tip side of the end member (2), or 
in the form of a clearance (not shoWn) formed betWeen the 
inner peripheral surface of the end member (2) and the outer 
peripheral surface of the stopper (5) by enlarging the inner 
diameter of the tip side of the end member (2) as compared 
to that of the syringe body MeanWhile, in order to more 
smoothly How the medicine (9) from the bypass ?oW path 
(23) to the injection noZZle (21), projections (not shoWn) are 
preferably formed on the tip end surface of the stopper (5) 
or on the tip end inner surface of the end member 

[0025] As shoWn in FIG. 1, the pre?lled injector package 
of the present invention includes the above-described injec 
tor and the packaging material for hermetically packaging 
the injector. In addition, according to the present invention, 
the packaging material is brought into close contact With at 
least the syringe body (1) (refer to FIG. 2). The packaging 
for alloWing the packaging material to come into close 
contact With at least the syringe body can be accomplished, 
for example, by vacuum packaging or shrink packaging. The 
vacuum packaging is a packaging method of evacuating air 
from a sealed package in order to prevent deterioration in 
quality of goods enclosed therein, and may also be referred 
to as evacuation packaging or pressure-reduced packaging. 
Also, the shrink packaging is a packaging method of sub 
jecting the packaging material to heat shrinkage in order to 
?xedly hold the goods enclosed therein. 

[0026] The pre?lled injector package shoWn in FIG. 1 is 
one of embodiments to Which the vacuum packaging is 
applied. Such a pre?lled injector package including, for 
example, a packaging material composed of tWo sheet-like 
?lms (81, 82) betWeen Which the injector is interposed, may 
be formed by Welding overlapped outer peripheries of the 
?lms (81, 82) and evacuating air betWeen the ?lms, thereby 
packaging the injector. In the thus formed pre?lled injector 
package, the ?lms (81, 82) are brought into close contact 
With at least a substantially Whole portion of the syringe 
body (1) of the syringe (1A). In FIG. 1, reference numeral 
(83) denotes a Welded portion of the ?lms (81, 82). Mean 
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While, as long as the ?lms are sealed around the injector 
body, it is not essential that the Welded portion extends up 
to the edge of the outer periphery of the pre?lled injector 
package. 

[0027] As materials of the ?lms (81, 82) as the packaging 
material, there may used those capable of hermetically 
packaging the pre?lled injector. Speci?c examples of the 
packaging material may include Weldable or heat-sealable 
thermoplastic resins such as polyethylene, polypropylene, 
poly(ethylene terephthalate) or the like. The ?lms (81, 82) 
may be made of the same kind of resin, or may be in the form 
of a multi-layered ?lm composed of tWo or more kinds of 
resins. 

[0028] In particular, from the standpoint of good heat 
resistance upon the heat steriliZation, it is preferred to use 
?lms having a high heat resistance. Also, from the stand 
point of suitability for the heat steriliZation using steam or 
hot Water, it is preferred to use ?lms having a high Water 
proof or moisture-proof property. The multi-layered ?lm 
may be formed by suitably combining a plurality of ?lm 
materials having the above respective properties. More 
speci?cally, the multi-layered ?lm may be constituted from 
the combination of usual ?lms made of polyethylene, 
polypropylene, poly(ethylene terephthalate), polyamides 
(nylons), poly(vinylidene chloride) or the like. 

[0029] The above multi-layered ?lm may also be in the 
form of a laminated ?lm composed of a Weldable thermo 
plastic resin layer and a gas-barrier resin layer having a 
gas-barrier property laminated thereon. Examples of the 
gas-barrier resin may include ethylene-vinyl alcohol copoly 
mer, polyamides, poly(ethylene naphthalate), poly(vi 
nylidene chloride) or the like. Further, in order to enhance a 
heat resistance and a gas-barrier property, aluminum-depos 
ited ?lms can also be used. When the multi-layered ?lm 
having a gas-barrier property is used as the packaging 
material, oxygen and Water can be prevented from penetrat 
ing therethrough, thereby keeping the injector body enclosed 
therein in unstained and hygienic conditions. 

[0030] Also, the ?lms (81, 82) may be made of different 
kinds of resins, for example, one may be a transparent ?lm 
made of polyethylene, polypropylene or poly(ethylene 
terephthalate), and the other may be an opaque ?lm such as 
an aluminum-deposited ?lm. Further, in order to facilitate 
the opening of the pre?lled injector package, the packaging 
material may be constituted from ?lms provided With cuts 
such as V notches, or peel-openable ?lms. In order to 
achieve peel-openable packaging, there may be used ordi 
nary multi-layered ?lms having an easy-peel property and a 
releasing property. Examples of such peel-openable multi 
layered ?lms may include those having a polypropylene 
modi?ed sealant layer as an innermost layer. 

[0031] The method for producing the above pre?lled 
injector package, Which includes the order of assembly 
thereof, is not particularly restricted. In general, the pre?lled 
injector may be produced by inserting the stopper (5) into 
the syringe (1A), ?tting the cap (7) onto the injection noZZle 
(21) and the lure lock (22) provided at a tip end of the 
syringe (1A), ?lling the medicine (9) in the syringe (1A), 
and then inserting the plunger (4) into the syringe (1A). The 
thus produced pre?lled injector is then set in a vacuum 
packaging apparatus to form a sealed pre?lled injector 
package as shoWn in FIG. 1. 
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[0032] As described above, since the packaging material is 
brought into close contact With at least the syringe body (1), 
the resultant pre?lled injector package is excellent in heat 
conductivity When externally heated. Therefore, not only the 
injector body but also the medicine (9) ?lled in the syringe 
(1A) can be steriliZed or disinfected at the same time by only 
one heat treatment, resulting in reduction of production 
costs. The Wording: “disinfection” used in the present inven 
tion means that germs and/or bacteria in the pre?lled injector 
package are killed such that the treated pre?lled injector 
package enables to be brought into and used in an operating 
room. 

[0033] In addition, in the pre?lled injector package of the 
present invention, since the pre?lled injector is packaged in 
a hermetically sealed condition, Water is prevented from 
entering thereinto. Therefore, if the pre?lled injector pack 
age is heat-steriliZed using steam or hot Water, Water is 
prevented from depositing onto the injector body, so that the 
injection noZZle (21) and the lure lock (22) can be kept in a 
substantially sterile condition. Further, the drying step con 
ventionally required before packaging can be omitted. Also, 
the pre?lled injector package of the present invention is 
formed into a ?at sheet-like shape as a Whole as shoWn in 
FIG. 1, and, therefore, is less bulky and advantageous for 
storage and transportation, resulting in reduction of distrib 
uting or marketing costs. In addition, since the amount of the 
packaging material is reduced, the disposal treatment thereof 
after use can be facilitated. 

[0034] MeanWhile, in the present invention, as the pre 
?lled injector to be packaged, there may be used, in addition 
to the above pre?lled injectors having the construction as 
shoWn in FIG. 2, other pre?lled injectors having various 
constructions such as those described in Japanese Patent No. 
3190988 (WO 92/06722) and Japanese Patent Application 
Laid-Open (KOKAI) No. 10-155905(1998) (US. Pat No. 
6,126,644) as Well as those usually used as medical goods 
for pharmaceutical products or medical devices. Also, the 
plunger rod of the injector body may be ?tted to the plunger 
after opening the pre?lled injector package upon use as 
described above, or the injector body ?tted With the plunger 
rod may be packaged according to the present invention. 

[0035] Next, the method for steriliZing or disinfecting the 
pre?lled injector package according to the present invention 
is explained. The steriliZing or disinfecting method of the 
above pre?lled injector package according to the present 
invention comprises the steps of packaging the pre?lled 
injector at a late stage of the production process of the 
pre?lled injector package such that the packaging material is 
brought into close contact With at least the syringe body (1) 
as described above, and then heat-treating the thus formed 
pre?lled injector package to steriliZe or disinfect the injector 
body and the medicine (9) ?lled therein at the same time. 

[0036] That is, the above pre?lled injector package is 
placed in a heater such as autoclave, and subjected to heat 
steriliZation therein using steam or hot Water. In the present 
invention, the “heat sterilization” means a heat treatment 
such as steriliZation by moist heat using steam or hot Water 
in Which at least the medicine ?lled in the injector body is 
heated and steriliZed. For example, the above steriliZation by 
moist heat may be conducted at 121° C. for 20 minutes When 
using a heater such as autoclave. 

[0037] According to the steriliZing or disinfecting method 
of the present invention, it is possible to steriliZe or disinfect 
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the medicine (9) ?lled in the syringe (1A) and the injector 
body at the same time by subjecting the pre?lled injector 
package to only one heat treatment subsequent to the pack 
aging process. By this heat treatment, at least the medicine 
(9) can be steriliZed. Moreover, the pre?lled injector pack 
age treated by the steriliZing or disinfecting method of the 
present invention can be brought into and used in an 
operating room. In other Words, by subjecting the packaged 
injector as marketable goods to only one heat treatment, it is 
possible to steriliZe or disinfect the medicine (9), the injector 
body and an inside of the packaging material (i.e., an inside 
one of the ?lms (81, 82)), thereby producing the pre?lled 
injector package in an extremely ef?cient manner. 

[0038] Furthermore, according to the steriliZing or disin 
fecting method of the present invention, since the pre?lled 
injector is packaged in a hermetically sealed condition and 
then subjected to the heat steriliZation, Water is prevented 
from entering into the pre?lled injector package, so that the 
injector body including the injection noZZle (21), the cap (7) 
and the lure lock (22) are free from deposition of Water 
thereonto. Also, When the ?lms especially having excellent 
moisture-proof property and gas-barrier property are selec 
tively used as the packaging material, the deposition of 
Water can be more surely prevented. 

[0039] As explained above, since the pre?lled injector 
package of the present invention shoWs an excellent heat 
conductivity When externally heated, it is possible to ster 
iliZe or disinfect the medicine and the injector body at the 
same time by subjecting the pre?lled injector package to 
only one heat treatment. Further, since outside air containing 
Water is prevented from entering into the injector package, 
the deposition of Water onto the injection body can be 
prevented even though the pre?lled injector package is 
subjected to heat steriliZation using steam or hot Water, 
thereby keeping the injection noZZle in a substantially sterile 
condition. 

[0040] In the method for steriliZing or disinfecting the 
pre?lled injector package according to the present invention, 
the injector body and the medicine ?lled therein can be 
steriliZed or disinfected at the same time or at least the 
medicine can be steriliZed by subjecting the pre?lled injector 
package to only one heat treatment subsequent to the pack 
aging process, thereby the injector package can be produced 
in an extremely efficient manner. Besides, since the injector 
is packaged in a hermetically sealed condition and then 
heat-steriliZed, the deposition of Water onto the injector 
body including the injection noZZle can be effectively pre 
vented. 

EXAMPLE 

[0041] The present invention is described in more detail 
by the folloWing example. FIG. 3 is a graph shoWing the 
change in temperature of the medicine ?lled in the injector 
during the steriliZation by moist heat. 

[0042] First, an injector having an inner capacity of 5 ml 
(injector body having such a construction as shoWn in FIG. 
2) Was ?lled With about 5 ml of a solution of a hyaluronic 
acids compound as a medicine, to produce a pre?lled 
injector. Then, the thus produced pre?lled injector Was 
enclosed in a packaging bag made of a multi-layered ?lm 
comprising poly(ethylene terephthalate)/nylon/polypropy 
lene, and packaged by vacuum packaging method, thereby 
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producing a pre?lled injector package. Meanwhile, in the 
vacuum packaging, a temperature sensor for measuring a 
temperature of the medicine ?lled in the injector in the 
subsequent sterilization process Was inserted into one medi 
cine receiving chamber (syringe body) from the plunger side 
thereof, and the pre?lled injector equipped With the tem 
perature sensor Was packaged to produce the pre?lled injec 
tor package. The thus produced pre?lled injector package 
including the temperature sensor Was placed in an autoclave, 
and subjected therein to steriliZation by moist heat at 121° C. 
for about 30 minutes. 

[0043] After completion of the steriliZation by moist heat 
in the autoclave, the pre?lled injector Was taken out from the 
bag and visually observed to eXamine the condition thereof. 
As a result, it Was con?rmed that the injector body including 
the injection noZZle, cap and lure lock Was free from 
deposition of Water thereonto. Also, as a result of the 
measurement of the medicine temperature during the ster 
iliZation by moist heat, it Was con?rmed that the medicine 
temperature Was changed as shoWn in FIG. 3. That is, it Was 
con?rmed that the medicine Was maintained at a temperature 
of not less than 121° C. for a period of not less than 20 
minutes and, therefore, could be sufficiently heated. 

What is claimed is: 
1. A pre?lled injector package comprising: 

a pre?lled injector having a syringe body ?lled With a 
medicine; and 

a packaging material for hermetically packaging the pre 
?lled injector, Wherein 
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said packaging material is brought into close contact With 
at least the syringe body. 

2. A pre?lled injector package according to claim 1, 
Wherein said pre?lled injector is hermetically packaged by 
vacuum packaging or shrink packaging. 

33. A pre?lled injector package according to claim 1, 
Wherein said packaging material is a ?lm having a gas 
barrier property, a moisture-proof property or both of gas 
barrier property and a moisture-proof property. 

4. A pre?lled injector package according to claim 1, 
Wherein said packaging material is a multi-layered ?lm 
having a gas-barrier property. 

5. A pre?lled injector package according to claim 1, 
Wherein said packaging material is a ?lm having an easy 
peel property. 

6. A pre?lled injector package according to claim 1, 
Wherein said medicine is a viscoelastic medicine. 

7. A pre?lled injector package according to claim 1, 
Wherein said medicine includes hyaluronic acid compounds. 

8. A method for steriliZing or disinfecting a pre?lled 
injector package according to claim 1, comprising: 

packaging a pre?lled injector having a syringe body ?lled 
With a medicine, With a packaging material such that 
the packaging material is brought into close contact 
With at least the syringe body; and 

heat-treating the pre?lled injector package to simulta 
neously steriliZe or disinfect an injector body and the 
medicine ?lled therein. 


