Description
SYRINGE SUITABLE FOR HYDROGEN PEROXIDE SOLUTION, AND KIT

TECHNICAL FIELD
[0001]

The present invention relates to a syringe, amticpéarly to a syringe made of a material
having a lower rate of metal ion elution in thegenece of a hydrogen peroxide solution compared
with glass.

BACKGROUND
[0002]

A hydrogen peroxide solution is used industrialya bleaching agent, and as a disinfectant
in the food industry. A hydrogen peroxide solut@mtaining 2.5 to 3.5% (w/v) hydrogen peroxide
(known as “oxydol” in the Japanese Pharmacopogia3éd for medical purposes as a disinfectant.
[0003]

This hydrogen peroxide solution can be used adiasensitizer by mixing it with a solution
of hyaluronic acid or a salt thereof such as sodiyaluronate in a pre-determined ratio, and then

injecting the mixture into a tumor just before therapeutic radiation dose (Patent Document 1).

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0004]

Patent Document 1: WO2008/041514

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

Because hydrogen peroxide decomposes rapidly wé@oved from a special storage
container that shields it from light, it must bewn out in the appropriate volume or weight anethe
mixed with the sodium hyaluronate solution justdoefinjection, when used as a radiation sensitizer
as in Patent Document 1. This places an extra busdehe medical personnel treating the patient.
Either the hospital pharmacy must draw out the diyeln peroxide solution and mix it with the sodium
hyaluronate, or a physician must do so at the pégidedside. In the former case, the pharmacy
personnel are burdened and there is risk of delaansporting the injection mixture from the
pharmacy to the patient’s bedside. In the lattsecanedical personnel at the patient’s bedside, who
are preparing the patient for radiotherapy, areléued. In both cases, the complications of drawing

out and mixing the solutions increase risks of akies that might compromise medical treatment or



endanger the patient.
[0006]

In addition, if the hydrogen peroxide solution psefilled using a syringe made of
conventional glass (for example, borosilicate glabe glass syringe expands during storage of the
hydrogen peroxide solution and the gasket thesgmiished back. This might interfere with the long-
term storage of the hydrogen peroxide solutiorurhsa glass syringe.

MEANS FOR SOLVING THE PROBLEMS
[0007]

An object of the present invention is to providesyainge including a portion thereof
contacting a hydrogen peroxide solution,

in which the portion is made of cycloolefin polynd€OP) or cycloolefin copolymer (COC).
[0008]

By using the syringe, it is possible to limit thlecomposition of hydrogen peroxide in the
hydrogen peroxide solution. Thus, using the pledfisyringe, a hydrogen peroxide solution can be
stored for a long time.

[0009]
The syringe may be suitable for prefilling witlhgdrogen peroxide solution.
[0010]
The syringe may further include the hydrogen pigi®solution in the syringe. The

hydrogen peroxide solution may incudes hydrogenxpeée and water.

[0011]

The hydrogen peroxide solution may include antacdi
[0012]

The syringe may further include a nozzle in a teatbunting part of the syringe.
[0013]

When the syringe is already equipped with a ngzalgid administration is possible.
[0014]

The nozzle may include a nozzle part and an adpptéconnected to the needle mounting
part of the syringe.

The nozzle part may be a needle or a spray nozzle.

[0015]

The needle may have a groove in an echogeniapaitean outer surface thereof.
[0016]

The syringe may further include a protector. THoezle part may be covered with the
protector.



[0017]

The protector may include a support member, alagentection part connected to one end
of the support member, and an engagement part cath® the other end of the support member.

The nozzle protection part may include a spacatlamf accommodating the nozzle part.
[0018]

The engagement part may include a movable partraydbe movably connected to the
other end of the support member via the movable par
[0019]

The space may be located along the inner surfiabe dateral wall of the nozzle protection
part.

[0020]

The support member may include a first arm, asg@@sm, a first movable part, a second
movable part, and a third movable part.

One end of the first arm may be movably conneti¢lde nozzle protection part via the first
movable part. The other end of the first arm mayrimvably connected to one end of the second
arm via the second movable part. One end of thensearm may be movably connected to the
engagement part via the third movable portion.

[0021]

The movable part may include a rail part connetdetie nozzle protection part and a rail

holding part connected to the engagement part.

The rail holding part may hold the rail part shtia

[0022]
The space may be positioned inside the nozzlegoh part.
The nozzle protection part may have a hollow $tmec
[0023]
The syringe may further include a syringe pump.
[0024]

Concentration of the hydrogen peroxide in the bgdn peroxide solution may be 0.01 to
40% (wiv).
[0025]

Another object of the present invention is to jueva kit including the syringe and the
nozzle.
[0026]

By using the Kit, it is not necessary to choosertbzzle for the syringe. As a result, rapid
administration can be facilitated.
[0027]



The kit may further include a protector for comgrihe nozzle part.

EFFECT OF THE INVENTION
[0028]

According to the present invention, it is possiioigprovide the prefilled syringe capable of
storing the hydrogen peroxide solution for a lorgqd of time until it can be used as a radiosezesit
As a result, rapid administration can be performedoreover, safe administration can be performed
by providing the nozzle with the protector. Byngsia needle as the nozzle, the hydrogen peroxide
solution can be administered easily and safely.terAatively, by using a spray nozzle as the nozzle,
the hydrogen peroxide solution can be administénedpraying easily and safely. By using the
syringe pump, the prefilled syringe can be operatadly, delivering the prefilled solution at a pre

determined appropriate rate.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIG. 1 shows a schematic view of a prefilled syeircontaining a hydrogen peroxide
solution according to the present embodiment.

FIG. 2 shows a prefilled syringe with a needlecadng to the present embodiment.

FIG. 3 shows a prefilled syringe with a spray nezaccording to the present embodiment.

FIG. 4 is a partially enlarged cross-sectionalwigf the spray nozzle according to the
present embodiment.

FIG. 5 shows a prefilled syringe with a prote@ocording to the present embodiment.

FIG. 6 shows a prefilled syringe with a movabletector in protection mode according to
the present embodiment.

FIG. 7 shows a prefilled syringe with a movabletpctor in administration mode according
to the present embodiment.

FIG. 8 shows a prefilled syringe with a liftingopector in protection mode according to the
present embodiment.

FIG. 9 shows a prefilled syringe with a slide-typeotector in administration mode
according to the present embodiment.

FIG. 10 shows a prefilled syringe equipped witsyeange pump according to the present
embodiment.

FIG. 11 is a schematic diagram illustrating theragion of a syringe pump according to the
present embodiment.

FIG. 12 shows a graph of residual rates of hydnggroxide of each syringe material in the
example.



DESCRIPTION OF THE EMBODIMENTS
[0030]
Definition

For convenience, certain terms employed in thetesttrof the present disclosure are
collected here. Unless defined otherwise, all texdimnd scientific terms used herein have the same
meaning as commonly understood by one of the orgliskilled in the art to which this invention
belongs. The singular forms "a", "and”, and "the# used herein to include plural referents unless
the context clearly dictates otherwise.

[0031]

Notwithstanding that the numerical ranges andrpaters setting forth the broad scope of
the invention are approximations, the numerical@alset forth in the specific examples are destribe
as precisely as possible.  Any numerical value, évar inherently contains certain errors
necessarily resulting from the standard deviatwmé in the respective testing measurements. Also,
as used herein, the termfabout  generally means within 20, 5%, 1%, or 0.5% of a given value
or range. Alternatively, the term “about” meanghii an acceptable standard error of the mean
when considered by one of ordinary skill in the art
[0032]

"Protection mode" in the present specificationeemeans a state in which skin cannot
access a tip of a nozzle part by a protector,ifhat state where administration cannot be perfdrme
"Administration mode" used in the present speditctameans a state in which the tip of the nozzle
part is exposed from the protector, that is, eestdtere administration can be performed.

[0033]

Hereinafter, embodiments of the present inverdieillustrated in detail. The following
embodiments are illustrative only and do not lithie scope of the present invention. In order to
avoid redundancy, explanation for similar contesitsot repeated.

[0034]
Syringe

A syringe according to the present embodimentubhes a portion thereof contacting a
hydrogen peroxide solution,

in which the portion is made of cycloolefin polynd€OP) or cycloolefin copolymer (COC).
[0035]

The syringe may be suitable for prefilling witlhydrogen peroxide solution.  The syringe
may further include the hydrogen peroxide solutiothe syringe. The hydrogen peroxide solution
may incudes hydrogen peroxide and water. The lggirperoxide solution may include an additive.
[0036]



FIG. 1 shows a schematic diagram of a prefillethgg (1) filled with hydrogen peroxide
solution (50) according to the present embodimemn. the present embodiment, a syringe (10),
particularly a barrel (20) of the syringe (10), hgenerally cylindrical shape. In the present
embodiment, the syringe (10) has, at one end theseweedle mounting part (30) from which the
hydrogen peroxide solution (50) is discharged. thenpresent embodiment, the syringe (10) has, at
the other end thereof, a rod-inserted part (80)ifiserting a plunger rod (70). In the present
embodiment, the syringe (10) has a flange (90)igemlvaround the rod-inserted part (80). In order
to seal the filled hydrogen peroxide solution (38§ prefilled syringe (1) shown in FIG. 1 has p ca
(40) provided on the needle mounting part (30)thedlunger rod (70) inserted from the rod-inserted
part (80), the plunger rod (70) having a gaske}.(60
[0037]

In the present embodiment, the syringe for hydnogeroxide solution means a syringe
having a low decomposition capability of hydrogeamgxide in the hydrogen peroxide solution. In
the present embodiment, the hydrogen peroxideisolueans a solution in which a solvent (for
example, water) contains hydrogen peroxide anddessary, additives (for example, phosphoric acid
and phenacetin, other than gel substrate). Innalmodiment, the hydrogen peroxide solution is
substantially free of the gel substrate (e.g., Umgadic acid, salt of hyaluronic acid, hydrogel and
gelatin). "Substantially free" means, for exampiat the concentration of the gel substrate in the
solution is less than 0.1% by mass, less than Olf}ptass, less than 0.01% by mass, less than 0.005%
by mass or less than 0.001% by mass or less tH#6(@/v), less than 0.05%(w/v), less than
0.01%(w/v), less than 0.005%(w/v) or less than D%OQEv/v).
In another embodiment, the hydrogen peroxide swiutioes not include the gel substrate. In the
present embodiment, the syringe may be manufacfuweda single material or may be made with a
plurality of materials (including a multilayer stture such as a coating). In the case of the ggrin
manufactured from the single material, the enrenge is made of plastic such as COP and COC.
In the case of the syringe made with a pluralitynaiterials, the part where the syringe contactis wit
the hydrogen peroxide solution directly is madé¢hef plastic, the remaining part may be made of a
material having high decomposition capability of thydrogen peroxide such as glass. In addition,
all parts that come into contact with the hydrogernoxide solution need to be made of the plastic.
Thus, the main part such as the inner surfaceeob#urel of the syringe may be made of the plastic.
In other words, parts that may come into contattt thie hydrogen peroxide solution, such as a pllunge
rod, luer lock, cap and gasket, need to be matteegflastic.  In addition, a lubricant such aseitie
oil may be applied to the inner surface of theddasf the syringe body.
[0038]

The decomposition capability of hydrogen peroxida be determined from the ratio of the

concentration of hydrogen peroxide in the hydrogeroxide solution after start of storage to the



concentration of hydrogen peroxide in the hydrogeroxide solution before the start of the storage
under specific temperature condition (residual chteydrogen peroxide). The storage is performed
in a sealed state. Temperature condition is natdd, but may be 35 °C, 37 °C, 40° C, or 60 °C.
A period of the storage is not limited, but maydme week, two weeks, three weeks, or four weeks,
or four weeks or more. The concentration of hydrogeroxide in the hydrogen peroxide solution
before the start of the storage may be any coretgntr for example in the range of 0.01 to 40% jw/v
In an embodiment, the decomposition capabilityyairbgen peroxide to the plastic is lower than that
of a glass. The residual rate of hydrogen peroiidibe plastic may be 70% or more, preferably
75% or more, more preferably 78% or more, still enpreferably 80% or more under the condition
that a solution containing 2.5 to 3.5% (w/v) hydengoeroxide is hermetically stored at 60 °C for 4
weeks. The amount of hydrogen peroxide in the diyein peroxide solution can be determined by
titration with a potassium permanganate solutiocoading to an oxydol determination method
described in Japanese Pharmacopoeia.

[0039]

In the present embodiment, the plastic may inclo@®, COC and a polypropylene, but not
limited to them as long as the plastic has a laegomposition capability of hydrogen peroxide than
glass.

[0040]
Nozzle

FIG. 2 shows the prefilled syringe (1) with a Nnez400). The nozzle (100) is attached to
the needle mounting part (30) of the prefilledisga (1). The nozzle (100) may be pre-mounted on
the needle mounting part (30) of the prefilled sge (1) or may be included in a kit including the
prefilled syringe (1). When the nozzle (100) isqpmounted on the needle mounting part (30) of the
prefilled syringe (1), the nozzle (100) (or prefdl syringe (1)) preferably includes a blocking
mechanism that prevents leakage of the hydrogexjoler solution (50) until the prefilled syringe (1)
is used.

[0041]

The nozzle (100) includes a nozzle part (110)adapter part (120) connected to the nozzle
part (110). The adapter part (120) is connectethéoneedle mounting part (30) of the prefilled
syringe (1). The inside of nozzle part (110) islinld communication with the inside of the adapter
part (120).

[0042]

The prefilled syringe 1 shown in FIG. 2 includesedle 111 as the nozzle part 110. In
another embodiment, the prefilled syringe 1 inctudespray nozzle 112 as the nozzle part 110 (FIG.
3). The spray nozzle 112 shown in FIG. 3 is irdigmolded in the adapter part 120. In another
embodiment, the spray nozzle 112 is detachablglsthto the adapter part 120.



[0043]

FIG. 4 shows a partial enlarged cross-sectiomal af the spray nozzle (112) shown in FIG.
3. The cross-sectional view of FIG.4 represeruioas section of the prefilled syringe (1) shown in
FIG. 3 passing through the central axis A-A. Tpeag nozzle (112) includes an outlet (112A),
orifice (112B), and inlet (112C). The inner diasredf the outlet (112A) according to the present
embodiment decreases from the outside of the spayle (112) toward the orifice (112B). The
inner diameter of the inlet (112C) according to phesent embodiment decreases from the inside of
the spray nozzle (112) toward the orifice (112B¢pBnding on the desired particle size of hydrogen
peroxide solution (50), the inner diameter of cgf(112B) can be varied. The inner diameter of the
outlet (112A) may be the same as the inner dianuétdre orifice (112B), and the inner diameter of
the inlet (112C) may be the same as the inner demoé the orifice (112B). The inner diameter of
the spray nozzle (112) may be constant.

[0044]

The needle (111) may have a groove with an echogattern groove on an outer surface
thereof. The echogenic pattern is not particuléiryted as long as it is the groove pattern that
improves the visibility of the needle (111) evemenan ultrasonic image.

[0045]
Protector

FIG. 5 shows the prefilled syringe (1) equippethwi protector (200). The protector (200)
can cover the nozzle (100). The protector (200y b detachably connected to the adapter part
(120) (or prefilled syringe (1)) of the nozzle (@ fitting or screwing. The protector (200) may
include a blocking mechanism that prevents lealaigbe hydrogen peroxide solution (50) of the
prefilled syringe (1). The blocking mechanism gamevent leakage of the hydrogen peroxide
solution (50) of the prefilled syringe (1), for emple, by contacting the inside of the tip of thetpctor
(200) with the tip of the nozzle (100).

[0046]
Movable protector

FIGs. 6 and 7 show the prefilled syringe 1 equippwéh a moveable protector (300). The
movable protector (300) shown in FIG. 6 protecesribzzle part 110. The movable protector (300)
shown in FIG. 7 is positioned so as to expose tzele part (110).

[0047]

The movable protector (300) includes a support bexn320), a nozzle protection part
(310) connected to one end (321) of the support Imeeni320), and an engagement part (330)
connected to the other end of (322) of the suppennber (320). The engagement part (330) is
connected to the other end (322) of the support been(B820) via the movable part (340). The
engagement part (330) is detachably connectedetadhpter part (120).



[0048]

The nozzle protection part (310) of the movabletgutor (300) has a space that can
accommodate the nozzle part (110) of the nozzl8)(kDthe nozzle protection part (310). In the
present embodiment, the space is groove (311). giidwve (311) is formed on a side wall (314) of
the nozzle protection part (310). A front end (BdRthe nozzle protection part (310) is closed. A
rear end (313) of the nozzle protection part (38@pen.

[0049]

The moveable protector (300) can expose the npaztg110) of the nozzle (100) from the
groove (311) of the nozzle protection part (310ydating the movable protector (300) around the
movable part (340) as a rotation axis without ptaity separating the movable protector (300) from
the adapter part (120), and vice versa.

[0050]

The movable protector (300) may include a plwyalitthe support members (320). When
the movable protector (300) includes a pluralitytied support members (320), each of the support
members (320) may be connected via a movable patte engagement part (330) may be engaged
with the adapter part (120) of the nozzle (10Ghemrefilled syringe (1). In the present emboditne
the movable part (340) is a pivot part includinghaft but is not limited thereto. The movable part
(340) may be a bent part that can be bent. Whemtivable part (340) is the bent part, the support
member (320) and the engagement part (330) maytégrally formed.

[0051]
Slide-type protector

FIGs. 8 and 9 show the prefilled syringe 1 equippéh a slide-type protector (400). The
slide-type protector (400) shown in FIG. 8 protdbis nozzle part (110). The slide-type protector
(400) shown in FIG. 9 is positioned so as to expgbseozzle part (110).

[0052]

The slide-type protector (400) includes a suppmmber (420), a nozzle protection part
(410) connected to one end of the support memi2&)(4nd an engagement part (430) connected to
the other end of the support member (420). Thageament part (430) is detachably connected to
the adapter part (120). The support member (4&Mdes a first arm (421), a second arm (422), a
first movable part (441), a second movable par2)4dnd a third movable part (443). In the present
embodiment, the nozzle protection part (410) hdsollow structure, and has a space that can
accommodate a front end of the nozzle part (110hfa rear end (413) of the nozzle protection part
(410). When the slide-type protector (400) is jpretection mode, the front end of the nozzle part
(110) is accommodated in the nozzle protection(@d@®). When the slide-type protector (400) is in
an administration mode, the front end of the nopale (110) protrudes from an opening (411) of the

nozzle protection part (410). In the present emhedt, the opening (411) has a cross shape, but



may have another shape.
[0053]

One end (421A) of the first arm (421) is movabbnoected to the nozzle protection part
(410) via the first movable part (441). The otead (421B) of the first arm (421) is movably
connected to one end (422A) of the second arm (4iaahe second movable part (442). The other
end (422B) of the second arm (422) is movably coteteto the engagement part (430) via the third
movable part (443).

[0054]

By rotating each arm with respect to the centxad af each movable part so that the second
movable part (442) is away from the nozzle (1083, nozzle protection part (410) can be moved in
the direction of the adapter part (120), resultimgf the nozzle part (110) of the nozzle (100) lban
exposed from the opening (411) of the nozzle ptmte@art (410) without physically separating the
slide-type protector (400) from the adapter pa20jland vice versa.

[0055]

The number of the arms and the number of the nteyadyts can be changed as necessary.
The length of the arm can be changed accordingetéength of the nozzle part (110).

[0056]
Another embodiment

In another embodiment, the slide-type protect®fjdncludes a rail part, a nozzle protection
part (410) connected to one end of the rail pad, & rail holding part connected to the other eind o
the rail part. The rail holding part hold the radrt slidably. The rail holding part is detaclyabl
connected to the adapter part (120). The operifid)(is provided at the front end of the nozzle
protection part (410). By sliding the nozzle potien part (410) in the longitudinal direction bt
prefilled syringe (1), the nozzle part (110) carabeommodated in or exposed from the opening (411).
[0057]

Syringe pump

FIG. 10 shows the prefilled syringe (1) equippethw syringe pump (500). The syringe
pump (500) in the present embodiment includes @it®) into which one end of the flange (90) of
the prefilled syringe (1) is inserted, a holderQpthat fixes the prefilled syringe (1), a movaall
(530) that pushes the plunger rod (70) of the ledfsyringe (1), a monitor (540), switches (550),
processor (560), a memory (561), a pressure s€sidy, a battery (563), and an electric motor (564)
[0058]

The monitor (540) and switches (550) are provigiethe first surface (501A) of the syringe
pump (500). The movable wall (530) is providedto® second surface (501B) of the syringe pump
(500). The second surface (501B) of the syringap(b00) is provided at a lower position than the
first surface (501A) of the syringe pump (500). eTrhst surface (501A) of the syringe pump (500)
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is connected to the second surface (501B) of thaggy pump (500) via the first wall (502A) of the
syringe pump (500). The slits (510) are formedasdo pass through the first surface (501A) and
first wall (502A) of the syringe pump (500).

[0059]

The movable wall (530) is connected to two threlaaels (570A) and (570B) provided on
the second surface (501B). When the threaded(5a@) and (570B) are rotated by, for example,
the electric motor (564), the movable wall (530 caove in the direction of pushing (or pulling) the
plunger rod (70) of the prefilled syringe (1). Timevable wall (530) of the syringe pump (500) is
electrically driven but may be mechanically driven.

[0060]

When the syringe pump (500) is used, one endeofldimge (90) of the prefilled syringe (1)
is inserted into any one of the slits (510). Bgeiriing one end of the flange (90) of the prefilled
syringe (1) into the slit (510), the movement & prefilled syringe (1) in the moving directiontbé
movable wall (530) is prevented. Depending onlémgth of the prefilled syringe (1), any one of
the slits (510) can be selected.

[0061]

The prefilled syringe (1) is further fixed by thelder (520). The holder (520) is
configured to press the prefilled syringe (1) aghthe first wall (502A) and second surface (501B).
By fixing the prefilled syringe (1) using the hotd®20), the prefilled syringe (1) is preventednfro
falling off the syringe pump (500).

[0062]

Operation of the syringe pump (500) will be ddsed with reference to FIG. 11. The
syringe pump (500) is moved by the battery (563ygro The operation of the syringe pump (500)
can be set by operating the switches (550). Regj@i@sn the switches (550) are processed by the
processor (560). The processor (560) can reademgssary information (such as a program) from
the memory (561) upon the request and can storedgbessary information in the memory (561).
The processor (560) can display a processing resutie monitor (540). When the processor (560)
receives a request to move the syringe pump (30@)processor (560) processes the request so that
electric motor (564) rotates. Based on the infdioneof the pressure sensor (562) connected to the
movable wall (530), the processor (560) can protiessnformation so that the electric motor (564)
stops.

[0063]

The syringe pump (500) can set a flow rate, adstration time, an inner diameter of the
syringe, a pressure threshold, and the like, tlyegalbling stable administration.
[0064]
kit
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In yet another embodiment, a kit including: theraye and the nozzle is provided.
[0065]

The kit includes the prefilled syringe (1) and iez2100). The kit may include a plurality
of the prefilled syringes (1) and nozzles (100)hekit may include the protector (200), (300) or
(400) that covers the nozzle (100). The kit magtude additional elements (e.g., instructions or
dosing schedules) for treatment of tumors with-aaticer drug or radiation.

[0066]

In the present embodiment, the concentration dfdyen peroxide in the hydrogen peroxide
solution in the prefilled syringe is, for exam@e)1, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08),@Q.,
0.5, 1, 5, 10, 15, 20, 25, 30, 35 or 40%, or maynbihe range between any two of the numerical
values exemplified herein, for example, 0.01 to 40%), preferably, 0.05 to 30% (w/v).

[0067]
Material

The material of the nozzle part (110) can be chdragcording to the purpose and situation
of the use of the present embodiment. When thelagart (110) is the needle (111), the material
of the nozzle part (110) (that is, the needle (LaBy be a metal such as stainless steel. Theialate
of the adapter part (120) may be a resin (e.g.,,@QF, polypropylene, and polycarbonate), metal,
rubber or glass. When the nozzle part (110) isfray nozzle (112), the material of the nozzle par
(110) (i.e., spray nozzle (112)) may be resin (PP, COC, polypropylene and polycarbonate),
metal, rubber or glass. When the spray nozzle)($1f2rmed integrally with the adapter part (120),
the same material as that of the adapter part ($23ed.

[0068]

The material of the protector (200) can include, ot limited to, resins (for example, COP,
COC, polypropylene, and polycarbonate), metal, eatdnd glass. The material of the movable
protector (300) and the slide-type protector (40@)y be the same as the material of the protector
(200). The material of the movable parts of thevaitde protector (300) and the slide-type protector
(400) (the movable part (340), first movable pd#l(), second movable part (442) and third movable
part (443)) may be different from the material tifey parts of the movable protector (300) and slide
type protector (400) depending on the purpose andti®n of the use of the present embodiment. .
[0069]

A housing of the syringe pump (500) may be mademetal or resin (for example,
polycarbonate). The material of the movable waBQ) may be the same as or different from the
material of the housing of the syringe pump (500Jhe holder (520) may be made of metal, rubber
or resin. The threaded rods (570A) and (570Bpeeg&erably made of metal but may be resin.

EXAMPLES
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[0070]
Hydrogen peroxide solution stability test

Stability test of a hydrogen peroxide solution ywasformed using a glass syringe, a COP
syringe, and a COC syringe. 1 mL of the hydrogeroxide solution was added to each syringe,
sealed, and then stored at 60 °C for 4 weeks. r@3idual rates of hydrogen peroxide in the hydrogen
peroxide solutions after storage were measured.yd@xX'KENEI" (containing 2.5 to 3.5%(w/v)
hydrogen peroxide, phosphoric acid and phenacgiamufactured by Kenei Pharmaceutical Co., Ltd.
was used as the hydrogen peroxide solution. Theuatof hydrogen peroxide in the hydrogen
peroxide solution was detected by titration witlp@assium permanganate solution according to
oxydol determination method described in the JagaRdharmacopoeia.
[0071]

The results are shown in FIG. 12. In the casthefglass, the residual rate of hydrogen
peroxide was less than 70%, while the residualregarding COP and COC were 70% or more. As
a result, the COP and COC syringes were able tpresp the decomposition of hydrogen peroxide

more than the glass syringe.

EXPLANATION OF REFERENCES

[0072]

1 Prefilled syringe

10 Syringes

20 Barrel

30 Needle mounting part
40 Cap

50 Hydrogen peroxide solution
60 Gasket

70 Plunger rod

80 Rod-inserted part

90 Flange

100 Nozzle

110 Nozzle part
111 Needle

112 Spray nozzle

112A Outlet
112B Orifice
112C Inlet

120 Adapter part
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200
300
310
311
312
313
314
320
321
322
330
340
400
410
411
412
413
420
421
421A
421B
422
422A
422B
430
441
442
443
500
501A
501B
502A
510
520
530
540

Protector

Movable protector

Nozzle protection part

Groove

Front end of nozzle protection part
Rear end of nozzle protection part
Side wall of nozzle protection part
Support member

One end of support member
Other end of support member
Engagement part

Movable part

Slide-type protector

Nozzle protection part

Opening

Front end of nozzle protection part
Rear end of nozzle protection part
Support member

First arm

One end of first arm

Other end of first arm

Second arm

One end of second arm

Other end of second arm
Engagement part

First movable part

Second movable part

Third movable part

Syringe pump

First surface of syringe pump
Second surface of syringe pump
First wall of syringe pump

Slit

Holder

Movable wall

Monitor
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550 Switch

560 Processor

561 Memory

562 Pressure sensor

563 Battery

564 Electric motor

570A, 570B Threaded rod
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We claim:
1. A syringe comprising a portion thereof contaginhydrogen peroxide solution,

wherein the portion is made of cycloolefin polynf@OP) or cycloolefin copolymer (COC).
2. The syringe according to claim 1, wherein thengye is suitable for prefilling with a
hydrogen peroxide solution.
3. The syringe according to claim 2, further corsipg the hydrogen peroxide solution in the
syringe,

wherein the hydrogen peroxide solution comprigesdgen peroxide and water.
4, The syringe according to claim 3, further comgsian additive.
5. The syringe according to any one of claims 4,tlurther comprising a nozzle in a needle
mounting part of the syringe.
6. The syringe according to claim 5, wherein thezat@comprises a nozzle part and an adapter
part connected to the needle mounting part of ynieage, and the nozzle part is a needle or a spray
nozzle.
7. The syringe according to claim 6, wherein thedie has a groove with an echogenic pattern
groove on an outer surface thereof.
8. The syringe according to claim 6 or 7, furthemprising a protector, wherein the nozzle
part is covered with the protector.
9. The syringe according to claim 8, wherein thetgutor comprises a support member, a
nozzle protection part connected to one end ostipport member, and an engagement part connected
to the other end of the support member, and

the nozzle protection part comprises a space tapadbccommodating the nozzle part.
10. The syringe according to claim 9, wherein thgagement part comprises a movable part
and is movably connected to the other end of tppat member via the movable part.
11. The syringe according to claim 9 or 10, whetk&space is positioned on a side wall of the
nozzle protection part.
12. The syringe according to claim 9, wherein thpp®rt member comprises a first arm, a
second arm, a first movable part, a second moyabite and a third movable part,

one end of the first arm is movably connectedhi nozzle protection part via the first
movable part,

the other end of the first arm is movably conngdteone end of the second arm via the
second movable part, and

the other end of the second arm is movably coedetict the engagement part via the third
movable part.
13. The syringe according to claim 10, whereintfoeable part comprises a rail part connected

to the nozzle protection part and a rail holding pannected to the engagement part, and
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the rail holding part holds the rail part slidably
14. The syringe according to claim 12 or 13, whetke space is positioned inside the nozzle
protection part, and

the nozzle protection part has a hollow structure.
15. The syringe according to any one of claims 14tofurther comprising a syringe pump.
16. The syringe according to any one of claims 1L%¢ wherein the concentration of the
hydrogen peroxide in the hydrogen peroxide solusdh01 to 40% (w/v).
17. A kit comprising: the syringe according to olal, and a nozzle.

18. The kit according to claim 14, further comprgsia protector for covering the nozzle part.
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