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(57) Abrégée/Abstract:
The present invention Inhibits the occurrence of the foreign matters attributable to an adhesive for bonding an injection needle to a

needle-base member so as to enhance the yield of a syringe when producing the same. A front-assembly (3) additionally provided
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(57) Abrege(suite)/Abstract(continued):

at a leading end of an injection cylinder (2) comprises an injection needle (4), a needle-base member (5), a connection hub (6) and
a protector cap (7). The injection needle (4) and the needle-base member (5) are fixed to each other with an epoxy adhesive (19).
This adhesive (19) contains denatured aliphatic epoxy resin in the amount set to about 10 to about 25 wt% and its viscosity Is set to
about 20000 to about 40000 mPa-s. This adhesive (19) Is heated at a temperature of at least 130 degrees C for about 20 minutes
to cure it. After the front-assembly (3) and the Injection cylinder (2) have been sterilized with vapor, the connection hub (6) has a
connection portion (17) external fitted and secured to the leading end of the injection cylinder (2).
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ABSTRACT

The present 1invention inhibits the occurrence ot
the foreign matters attributable to an adhesive for

bonding an injection needle to a needle-base member so as

to enhance the yield of a syringe when producing the same.
A front-assembly (3) additionally provided at a leading
end of an i1njection cylinder (2) comprises an injection
needle (4), a needle-base member (5), a connection hub
(6) and a protector cap (7). The injection needle (4)
and the needle-base member (5) are fixed to each other
with an epoxy adhesive (19). This adhesive (19) contains
denatured aliphatic epoxy resin 1in the amount set to

about 10 to about 25 wt% and 1ts viscosity i1s set to

about 20000 to about 40000 mPa * s. This adhesive (19) is

o

heated at a temperature of at 1least 130 degrees C for

about 20 minutes to cure it. After the front-assembly
(3) and the injection cylinder (2) have been sterilized
with wvapor, the connection hub (6) has a connection

portion (17) external fitted and secured to the leading

end of the injection cylinder (2).
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SPECIFICATION

Title: An Adhesive for Injection Needle, a Method for

Bonding Injection Needle, A Syringe Front-Assembly

and a Syringe

Technical Field

[0001] The present invention relates to an adhesive agent

used for bonding an injection needle and a method for

bonding the injection needle and more particularly 1t
concerns an adhesive agent for an injection needle and a

method for bonding the injection needle, which 1inhibits

the occurrence of foreign matters attributable to the
adhesive agent so as to enhance the yield, as well as a

syringe front-assembly using the same and a syringe.

Background Art

gh—

[0002] A general example of the syringes comprilises a

front-assembly, which 1s provided with an 1njection
needle, a needle-base member, a protector cap and a
connection hub, secured to a leading end of an injection
cylinder (for example, see Patent Literature 1).

The connection hub has a connection portion

”

hermetically and securely fixed to the leading end of the

injection cylinder and has the needle-base member

detachably attached thereto. The injection needle has a
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base end portion secured to the needle-base member and a
protector cap 1s removably fitted onto the 1injection
needle so as to cover a periphery thereof.

(0003] The base end portion of the 1njection needle 1is
assuredly secured to the needle-base member and is bonded
thereto with an epoxy adhesive consisting mainly of
bisphenol A-type epoxy resin. More specifically, the

needle-base member has the leading end portion provided

with a hole for inserting the base end portion of the

injection needle. The adhesive 1s hermetically filled

P

into a space between the base end portion of the

injection needle and the needle-base base member so as
not to cause a Dbad appearance such as roping.
Conventionally, such an adhesive has a viscosity set to
about 10000 mPa * s by adjusting the content of denatured
aliphatic epoxy resin.

[0004] Although the epoxy resin adhesive agent is cured

by heating, there are many cases where the needle-base

member 1s formed from polypropylene resin and the 1like
synthetic resin material. Adopted for the adhesive are
those of the type that cures quickly at a relatively low

temperature of about 100 degrees C, for example, below

120 degrees C, s0 that the needle-base member does not

suffer from thermal deformation upon curing.
[(0003] And the injection needle and the front-assembly

with this injection needle are assembled to an injection

cylinder during the production process of the syringe and

thereafter are subjected to a sterilization treatment
with dump and heat by vapor at a temperature of, for

example, 121 degrees C in an aseptic room before they are
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filled with injection medicine or are assembled to an injection

cylinder prefilled with the injectlon medicine.

[0006] Patent Literature 1: Utility Model Application Laid-Open
No. 10-211280

Disclosure of the Invention

[0006a] According to one aspect of the present invention, there
is provided an adhesive composition for bondlng a base end
portion of an injection needle to a needle-base member at a
leading end of an injection cylinder, said adhesive composition
comprising: bisphenol A-type epoxy resin; denatured aliphatic
epoxy resin, denatured polyamide resin, and titanium oxide;
wherein: the bisphenol A-type epoxy resin 18 provided in an
amount of 35 to 50 wt % of the overall'composition; the
denatured aliphatic epoxy resin is provided in an amount of 10
to 25 wt % of the overall composition; the titanium oxide is‘
provided in an amount of 10 to 20 wt % of the overall
composition; and the composition has a viscosity of

about 20000 mPa-s to about 40000 mPa's during said bonding and

prior curing.

[0006b] According to another aspect of the present invention,
there is provided a syringe front-assembly comprising an
injection needle, a needle-base member, a connection hub and a
protector cap, the injection needle being secured to the
needle-base member, the needle-base member being detachably
attached to the cohnection hub, the connection hub being
provided with a connection portion which i1is secured to the
leading end of an injection cylinder, the protector cap being

remoVably fitted onto the injection needle 1in such a manner
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that it covers a periphery of the injection needle, wherein the
injection needle and the needle-base member are fixed to each

other with the adhesive composition as set forth hereiln.

[0006c] According to still another aspect of the present
invention, there is provided a syringe comprising an 1njection
cylinder which has a leading end additionally provided with a
needle-base member, the injection needle beidg fixed to the
needle-base member, a protector cap being removably fitted onto

the injection needle in such a manner that it covers a

periphery of the injection:needle, wherein the injection needle

and the needle-base member are fixed to each other with the

adhesive composition as set forth herein.
The Problem the Invention Intends to Solve

{0007] The denatured aliphatic epoxy resin has a poor
reactivity on curing. Even if the reaction time is extended at
the above curing temperature, much non-reacted one, which
occuples, for example about 20% of the whole amount, remains.
Since this non-reacted denatured aliphatic epoxy resin 1s

generally dissolved in water having a temperature of at least

70 degrees C, there is a case where it 1is dissolved out of the

adhesive cured on conducing the vapor sterilization treatment

and is condensed to become a foreign matter after the

ste;ilization treatment, which adheres to a tip of the
injection needle or an inner surface of the prdtector cap. The
syringe with this non-reacted denatured aliphatic epoxy resin
adhered thereto as a foreign matter 1s excluded as a product of
bad appearance through an inspection treatment with the result
of being not easy to improve the yield. This has become a

problem when implementing the vapor sterilization treatment

industrially.
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[0008] The present invention has a technical object to solve
the. above-mentioned problem and provide an adhesive for an
injection needle and a method for bonding the injection needle,

which are able to inhibit the
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occurrence of foreign matters attributable to the
adhesive for enhancing the yield, as well as a syringe

front-assembly and a syringe.

Means for Solving the Problem
[0009] The present invention 1s constructed as follows so
as to accomplish the above-mentioned object, for example,

if it is explained based on Figs. 1 to 5 which show

W —

embodiments of the present i1nvention.

More specifically, a first 1invention concerns an

adhesive for an injection needle. The adhesive consists

of an epoxy adhesive containing denatured aliphatic epoxy
resin and bonds a base end portion of an injection needle
4 to a needle-base member 5 at a Jleading end of an
injection cylinder 2, a viscosity of which 1s at least
about 20000 mPa * s.

[0010] Here, like the viscosity of Mabout 200007, the
word “about” attached to a numerical value 1n the

recitation of the specification and claims includes an

allowable difference of * 5%.

[0011] According to the first invention, the viscosity 1is
as high as about 20000 mPa * s . Consequently, 1t
suffices i1f the denatured aliphatic epoxy resin 1s

contained 1n a small quantity with the result of

alleviating the non-reacted denatured aliphatic epoxy
resin residual in the adhesive after i1t has cured.

[0012] It 1s sufficient if the adhesive has the viscosity
of at least about 20000 mPa °* s. But when 1t 1is
excessively high, there 1s a 1likelihood that the

excessively high viscosity reduces the workability on
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filling the adhesive. For thils reason, 1t 1s preferably

set to not more than about 40000 mPa * s, more preferably

not more than about 30000 mPa °* s. This enables the

adhesive to be easily filled 1nto a space between the

injection needle and the needle-base member without

causing the bad appearance because of roping.

[0013] The content of the denatured aliphatic epoxy resin

1s concretely set to about 10 to about 25 wt% and more

P

preferably set to about 20 wt% of the total gquantity of

the epoxy adhesive.

Further, the adhesive may additionally contailn
bisphenol A-type epoxy resin, denatured polyamide resin
and titanium oxlde.

(0014] A second invention relates to a method for bonding
an 1njection needle, more specifically a method for
bonding an injection needle 4 to a needle-base member 5

at a leading end of an 1njection cylinder 2 with an epoxy

adhesive 19. The adhesive 19 is filled into a space

between the injection needle 4 and the needle-base member

5 and then 1s heated at a temperature of at least about
130 degrees C to cure it.

10015] According to the second invention, the curing
temperature 1s set to be as high as at least about 130

F

degrees C. Therefore, even if

the denatured aliphatic
epoxy resin of poor reactivity is contained, the
polymerization reaction 1is accelerated to result 1in

alleviating non-reacted denatured aliphatic epoxy resih

residual in the adhesive after curing.

In this case, the adhesive may have a viscosity as

low as, for example, about 10000 mPa *s and therefore can



10

15

20

29

30

CA 02610562 2007-12-03

be readily filled into the space between the injection
needle and the needle-base member without causing the bad
appearance such as roping.

[0016] It is required to maintain the heating temperature

for curing the adhesive, namely the curing temperature at

a temperature lower than a softening temperature of the

needle-base member. In consequence, if this needle-base

member comprises polypropylene resin or the other

synthetic resin material which softens, for example, at

about 160 degrees C, the curing temperature is preferably

set to not more than about 140 degrees C and more

preferably to about 130 degrees C.

However, this curing temperature 1s satisfactory

as far as 1t does not exert Dbad influence on the
injection needle, the needle-base member or the adhesive.

For instance, when the needle-base member 1s formed from

a material of excellent heat resistance such as stainless

steel, the curing temperature can be set to a higher one,
for example, about 150 degrees C so as to reduce the
quantity of the residual non-reacted denatured aliphatic

epoxXy resin.

[0017] The heating time for curing purpose 1s sufficient

as long as the epoxy resin is fully cured. Concretely,
it 1s set to about 5 to about 30 mins. and more
preferably to about 10 to about 20 mins. Short heating

time may cause a fear of not only increasing the residual

amount of non-reacted substance but also i1nsufficlently

curing the epoxy resin. This 1s because on one hand,

anling

once the

cpoxy resin has sufficliently cured, even 1f the

heating time is excessively extended, 1t 1is difficult to
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more reduce the residual amount of the non-reacted

substance and further the efficiency o0f the curing

treatment 1s decreased.

[0018] The epoxy adhesive concretely may 1nclude
bisphenol A-type epoxy resin, denatured aliphatic epoxy
resin, denatured polyamide resin and titanium oxide. In

this case, although the content of the denatured

aliphatic epoxy resin 1s not limited to specific
numerical value, 1t 1s usually set to about 10 to about
25 wts and more preferably to not more than about 20 wt%.

[0019] Besides, a third invention concerns a syringe

front-assembly. This syringe front-assembly comprises
the 1njection needle 4, the needle-base member 5, a
connection hub 6 and a protector cap 7. The 1injection

needle 4 1s fixed to the needle-base member 5, which 1is

detachably attached to the connection hub 6. This
connection hub 6 is provided with a connection portion 17
which 1s secured to a leading end of the injection
cylinder 2. The protector cap 7 is removably fitted onto
the 1njection needle 4 in such a manner that it covers a
periphery of the injection needle 4. The 1njection
needle 4 1is fixed to the needle-base member 5 mutually
with the adhesive 19 for injection needle according to
the first invention.

10020] Additionally, a fourth invention concerns another
syringe front-assembly. This syringe front-assembly
comprises the injection needle 4, the needle-base member
5, the connection hub 6 and the protector cap 7. The
injection needle 4 is fixed to the needle-base member 5,

which 1s detachably attached to the connection hub 6.
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This connection hub 6 is provided with the connection
portion 17 which is secured to the leading end of the
injection cylinder 2. The protector cap 7 1is removably

fitted onto the injection needle 4 in such a manner that

it covers the periphery of the injection needle 4. The
injection needle 4 is fixed to the needle-base member 5
mutually by the method for bonding the injection needle
according to the second invention.

0021] A fifth invention relates to a syringe. This
injection «cylinder 2 has a leading end which is
additionally provided with a needle-base member 5. The
injection needle 4 is fixed to the needle-base member 5
and the protector cap 7 is removably fitted onto the
injection needle 4 so that it covers the periphery of the
injection needle 4. The injection needle 4 1s mutually
secured to the needle-base member 5 with the adhesive 19
for injection needle according to the first invention.
[0022] A sixth invention concerns a syringe which
comprises an injection cylinder 2. This injection
cylinder 2 has a leading end which 1s additionally
provided with the needle-base member 5. The injection
needle 4 is fixed to the needle-base member 5 and the
protector cap 7 is removably fitted onto the injection
needle 4 so that it covers the periphery of the injection
needle 4. The injection needle 4 1s mutually secured to
the needle-base member 5 by the method for bonding the
injection needle according to the second invention.

[0023] The above-mentioned syringe 1s not limited to
those of a specific shape or structure but may be, for

example, a uni-chamber prefilled syringe, a dual-chamber
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prefilled syringe or an unfilled syringe.

Fffect of the Invention

[0024] Since the present invention 1s constituted and
5  functions as mentioned above, it offers the following

effects.

[0025] According to the first invention, the adhesive has
the viscosity set to at least about 20000 mkPa * s.
Therefore, it contains only a small quantity of denatured
10 aliphatic epoxy resin to result in the possibility of

alleviating the non-reacted denatured aliphatic epoxy

resin residual after it has been cured.

Further, according to the second invention, since

the curing temperature is set to a temperature as high as

15 at least about 130 degrees C, even 1if the adhesive

contains the denatured aliphatic epoxy resin, it 1s

J—
—

possible to sufficiently accelerate the reaction and

reduce the non-reacted denatured aliphatic epoxy resin

remaining after it has been cured.

20

Brief Description of the Drawilings

[0026] [Fig. 1] is a sectional view of a dual-chamber
prefilled syringe showing a first embodiment of the

present invention;

25 [Fig. 2] 1s an enlarged sectional view of a <front-
assembly for the syringe of the first embodiment;
[Fig. 3] 1is a sectional view of a uni-chamber prefilled
syringe showing a second embodiment of the present
invention;

30 [Fig.4] 1s Comparison Table 1 showing the viscosity of
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the adhesive and the occurrence rate of the foreign
matters; and

[Fig. 5] 1is Comparison Table 2 showing a relationship
between the curing temperature of the adhesive and the

occurrence rate of the foreign matters.

Explanation of Numerals

[0027]1...syringe (dual-chamber prefilled syringe or
uni-chamber prefilled syringe)

.lnjection cylinder

.syringe front-assembly

.injection needle

.needle-pase member

.connection hub

~ O O B W N

.protector cap
17...connection portion
19...adhesive for injection needle (epoxy

adhesive)

Most Preferred Embodiment of the Invention
[0028] Hereafter, an explanation 1is given for the
embodiments o©of the present invention based on the

drawings.

Figs. 1 and 2 show a first embodiment of the

present i1nvention. Fig. 1 1s a sectional view of a dual-
chamber prefilled syringe and Fig. 2 1is an enlarged
sectional view of a syringe front-assembly.

(0029] As shown 1in Fig. 1, this syringe 1 comprises an

injection cylinder 2 having a leading end to which a

syringe front-assembly 3 is secured. This syringe front-
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assembly 3 1s provided with an injection needle 4, a
needle-pbase member 5, a connection hub 6 and a protector
cap /.

(0030] The 1injection c¢ylinder 2 has an interior area
partitioned 1nto a front first chamber 11 and a rear

second chamber 12 by a front plug 8, a middle plug 9 and

an end plug 10. The first chamber 11 accommodates powder

pharmaceutical component 13 and the second chamber 12

contains dissolving liquid or dispersing liquid 14.
Further, a bypass 15 projects from a side wall of the
injection cylinder 2. If the end plug 10 is advanced by
a plunger 1o, the middle plug 9 also advances. And when
the middle plug 9 has reached a position where the bypass
15 1s formed, the first chamber 11 and the second chamber

communicate with each other through the bypass 15,

thereby enabling the dissolving liquid 14 to flow into

the first chamber so as to dissolve or disperse the
pharmaceutical component 13.

[0031] The connection hub 6 is provided with a connection
portion 17, which is externally fitted onto the leading
end of the 1injection cylinder 2 for hermetical and

assured securing purpose.
As shown 1n Figs. 1 and 2, the connection hub 6
has a leading end to which the needle-base member 5 is

detachably attached by screws. The needle-base member 5

has a leading end perforated to provide an insertion hole
18. The 1njection needle 4 has its base end portion
inserted through this hole 18 so as to assuredly fix it
to the needle-base member 5 with an epoxy adhesive 19.

Besides, the protector cap 7 is detachably attached to
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the needle-base member 5 in such a manner that 1t covers
a periphery of the 1njection needle 4.

[0032] The epoxy adhesive 19 consists of compounds that
cure quickly at a low temperature. Concretely it contains
bisphenol A-type epoxy resin as a maln component and 1n
addition denatured aliphatic epoxy resin, denatured
polyamide resin and titanium oxide. The viscosity of

this adhesive 1is adjusted within a range of about 10000

gl

to about 40000 mPa * s by the content of the denatured

aliphatic epoxy resin. However, 1t 1s preferable to

increase the viscosity by reducing the content of the

denatured aliphatic epoxy resin. These epoxy adhesives

19 are cured by heating up to at least about 120 degrees

C, preferably at least about 130 degrees C.

[0033] Next, an explanation 1is given for the procedures

yr—

of sterilization treatment <carried out during the

assembly process of the syringe 1.
The 1njection needle 4 1s preliminarily bonded to

the needle-base member 5 with an epoxy adhesive 19. This

needle-base member 5 1s secured to the leading end of the
connection hub 6 by screws and the protector cap 7 is

fitted around the injection needle 4 so as to assembly

the syringe front-assembly 3 as shown in Fig. 2.

[0034] Subsequently, this front—-assembly 3 and the
injection cylinder 2, which has preliminarily
accommodated the pharmaceutical component 13 and the
dissolving or dispersing 1liquid in the respective
chambers 11 and 12, are subjected to a sterilization
treatment with dump and heat by vapor at a predetermined

temperature within an aseptic room. Then after this
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sterilization treatment has finished and thy are dried,

the connection hub 6 has the connection portion 17

externally fitted and fixed onto the leading end of the

1injection cylinder 2 and a finger grip 20 1is externally

fitted and fixed onto a rear end of the injection

cylinder 2 so as to complete the assembly of the syringe

1. In Fig. 1, although the plunger 16 i1is fixed by screws

to a rearward portion of the end plug 10, this plunger 16

may be removed and packed 1n a set as it 1s removed, for

a product.

_
=

[0035] An 1inspection 1s performed for the appearance of

the syringe 1 to see 1f any foreign matter is adhered to

P

the leading end of the 1njection needle 4 and an inner

surface of the protector cap 7 after the sterilization
treatment or the assembly process has completed.
[10036] Fi1ig. 3 shows a second embodiment of the present

invention and 1s a sectional view of a uni-chamber

prefilled syringe.

As for this syringe 1, 1ts 1injection cylinder 2

_—

has an 1nterior area partitioned hermetically from an
exterior area by the front plug 8 and the end plug 10 as

a chamber accommodating pharmaceutical liquid 21, which

accommodates pharmaceutical medicine 22 for injection.

F
p—

Regarding the syringe 1 of the second embodiment,

the 1injection cylinder 2 has a front end additionally
provided with a front-assembly 3. This front-assembly 3
1s provided with the injection needle 4, the needle-base
member o, the connection hub 6 and the protector cap 7.
The 1injection needle 4 is securely fixed to the needle-

base member 5 with the epoxy adhesive 109. And other
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constructions are the same as those 1in the first

embodiment. Therefore, the explanation therefor 1s

omitted.

[0037] The syringe 1 1is subjected to the sterilization
treatment in the assembly process through the following

procedures.

First, the front-assembly 3 has been prepared like

the first embodiment. The thus prepared front-assembly 3

has the connection hub 6 externally fitted and fixed onto

the leading end of the unfilled injection cylinder 2 and

a finger grip 20 1is externally fitted and fixed onto a

rear end of the i1njection cylinder 2.

[0038] Next, 1in this state, the front-assembly 3 1s
subjected to the sterilization treatment with dump and
heat by vapor of a predetermined temperature and the thus
sterilized front-assembly 3 1s dried. Then the
pharmaceutical medicine for injection 22 1s accommodated
into the pharmaceutical liguid accommodating chamber 21

of the injection cylinder 2, which 1s hermetically sealed

by the end plug 10 to complete the assembly process.
After the completion of the sterilization treatment or
the assembly process, the 1inspection 1s carried out for

the appearance of the front-assembly 3 to see 1if any

foreign matter is adhered thereto, in the same as the
first embodiment.

[0039] It 1s to be noted that in this second embodiment,
the front-assembly 3 1s additionally provided at the
leading end of the unfilled injection cylinder 2 and 1is

subjected to the sterilization treatment. Then the

pharmaceutical medicine 22 for 1injection 1s filled into
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the 1injection c¢ylinder Z2. However, according to the

present invention, 1in the <case of the uni-chamber

prefilled syringe, needless to say, the front-assembly

and the filled injection cylinder may be subjected to the

sterilization treatment and then assembled to each other,

like the first embodiment.

Example

[0040] Next, the 1njection needle and the needle-base

member were mutually bonded by differentiating the

bonding conditions and then were subjected to the

sterilization treatment. Subsequently, measurements were
made by eyes and enlarged observation for the occurrence
of foreign matters attributable to the adhesive 1in each
case.

The combination ratio of the used adhesive 1s 35

to 50 wt% of bisphenol A-type epoxy resin, 10 to 25 wt%

of denatured aliphatic epoxy resin and 10 to 20 wt% of
titanium oxide.

As for the evaluation about the filling
characteristics, it has been judged by eyes as to whether
or not there occurs any bad appearance such as roping.

Those without any bad appearance are marked by circle

( O ) and those excellent in bonding workability are

marked by double circle (©).

The sterilization treatment was conducted by

applying thermal load of at least 20 mins. at a

temperature of 121 degrees C. After having sterilized,
the sterilized object was dried by repeating vacuum and

abdominal pressure while warming the interior area of the
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aseptic room.

[0041] (1) Relationship between the viscosity of the

adheslive and the
occurrence rate of foreign matters.

Example 1...The viscosity of the adhesive was

adjusted to 20000 mPa * s with the content of the

denatured aliphatic epoxy resin falling within a range of
15 to 25 wt%. The adhesive was cured by heating at 120

degrees C for 20 mins.

As a result of having measured the sterilized
adhesive, the occurrence rate of foreign matters was 0.1

to 1.2 %.

ed

wxample 2... The viscosity of the adhesive was

adjusted to 30000 mPa * s with the content of the

denatured aliphatic epoxy resin falling within a range of

10 to 20 wt%. The adhesive was cured by heating at 120

degrees C for 20 mins.

As a result of having measured the sterilized

adhesive, the occurrence rate of foreign matters was 0.0

to 0.5 %.

Comparison Example 1... The viscosity of the

adhesive was adjusted to 10000 mPa *s with the content of

the denatured aliphatic epoxy resin falling within a
range of 15 to 25 wt3. The adhesive was cured by heating
at 120 degrees C for 20 mins.

As a result of having measured the sterilized

adhesive, the occurrence rate of foreign matters was
about 1 to 15 %.

[0042] Comparison Table 1 in Fig. 4 indicates the

F

measurement results of the respective Examples and the
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Comparison Example 1.
Apparently from these measurement results, 1t has

been found that even higher viscosity of the adhesive did

not obstruct the bonding workability between  the

injection needle and the needle-base member and that the

y =

occurrence rate of the foreign matters attributable to

the adhesive could be greatly reduced to thereby largely

enhance the vyield by decreasing the content of the
denatured aliphatic epoxy resin and 1increasing the

viscosity of the adhesive.

[0043] (2) Relationship between the curing temperature of

the adhesive and the occurrence rate of foreign matters.

[ I— |

xample 3... The wviscosity of the adhesive was
adjusted to 10000 mPa * s with the content of the
denatured aliphatic epoxy resin falling within a range of

15 to 25 wt%. The adhesive was cured by heating at 130

degrees C for 20 mins.
As a result of having measured the sterilized
adhesive, the occurrence rate of foreign matters was 0.0

to 0.3 %.

Example 4... The viscosity of the adhesive was

adjusted to 20000 mPa * s with the content of the

g
p——

denatured aliphatic epoxy resin falling within a range o:

15> to 25 wt%. The adhesive was cured by heating at 130

degrees C for 20 mins.

As a result of having measured the sterilized

adhesive, no foreign matter occurred.

Example 5... The viscosity of the adhesive was

adjusted to 30000 mPa * s with the content of the
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denatured aliphatic epoxy resin falling within a range of
10 to 20 wt%. The adhesive was cured by heating at 130
degrees C for 20 mins.

As a result of having measured the sterilized
adhesive, no foreign matter occurred.
[0044]) Comparison Table 2 1n Fig. 5 1ndicates the

measurement results of the respective Examples and the

Comparison Example 1.

F

Apparently from the comparison of Example 3 with

Comparison Example as to the measurement results, it has
been found that even with the same content of the
denatured aliphatic epoxy resin and the same viscosity of

the adhesive, a higher curing temperature could largely

alleviate the occurrence rate of the foreign matters
attributable to the adhesive, thereby greatly enhancing
the yield.

Further, apparently from  the comparison of
Examples 4 and 5 with Examples 1 and 2 as well as with
Comparison Example 1, it has been found that it was
possible to more alleviate the occurrence rate of the
foreign matters to thereby more greatly enhance the vyield
by decreasing the content of denatured aliphatic epoxy
resin and increasing the curing temperature.

[0045] The shape, dimension, structure, material of the
syringe and of the front-assembly as well as the combined
components, the combination ratio and the curing
conditions of the adhesive, and the conditions of the
sterilization treatment were only exemplified so as to
realize the technical idea of the present invention and

therefore various modifications can be added thereto
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within a scope of claims of the present 1invention. For
instance, the needle-base member may be formed from
stainless steel. As regards the curing temperature and
heating time of the adhesive as well as the temperature

and heating time of the sterilization treatment, they are

not limited to those recited 1n Examples. Further,
needless to say, the pharmaceutical medicine for
injection to be filled 1nto the injection cylinder 1s not

limited to a specific pharmaceutical product.

Industrial Availability

[0046] The present invention can facilitates bonding the

injection needle to the needle-base member and 1in

P
prove

addition can 1nhibit the occurrence of the foreign

matters attributable to the adhesive to thereby enhance

the vyield. In consequence, 1t 1s suilitably usable, for

example, to the uni-chamber prefilled syringe and the
dual-chamber prefilled syringe and also to the front-
assembly used therefor. Needless to say, 1t 1is

applicable to other syringes.
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CLAIMS:
1. An adhesive composition for bonding a base end

portion of an injection needle to a needle-base member at a
leading end of an injection cylinder, sald adhesive composition
comprising: bisphenol A-type epoxy resin, denatured aliphatic
epoxy resin, denatured polyamide resin, and titanium oxide;

wherein:

the bisphenol A-type epoxy resin is provided in an

amount of 35 to 50 wt % of the overall composition;

the denatured aliphatic epoxy resin is provided in'an

amount of 10 to 25 wt % of the overall composition;

the titanium oxide 1is provided in an amount of 10 to

20 wt % of the overall composition; and

the composition has a viscosity of about 20000 mPa-s

to about 40000 mPa:s during said bonding and prior curing.

2. The adhesive composition as set forth in claim 1,
wherein the denatured aliphatic epoxy resin is provided in an

amount of 15 to 25 wt % of the overall composition.

3. The adhesive composition as set forth in claim 1,

wherein the denatured aliphatic epoxy resin is provided in ah

P

amount of 10 to 20 wt % of the overall composition.

4. A syringe front-assembly comprising an injection
needle, a needle-base member, a connection hub and a protector

cap,

the injection needle being secured to the needle-base

member,
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the needle-base member being detachably attached to

the connection hub,

the connection hub being provided with a connection

portion which 1s secured to the leading end of an 1njection

cylinder,

the protector cap being removably fitted onto the
injection needle 1n such a manner that 1t covers a periphery of

the injection needle, wherein

the injection needle and the needle-base member are

fixed to each other with the adhesive composition as set forth

in any one of claims 1 to 3.

5. A syringe comprising an injection cylinder which has
a leading end additionally provided with a needle-base membe;,
the injection needle being fixed to the needle-base member, a
protector cap being removably fitted onto the 1injection needle

1n such a manner that it covers a periphery of the injection

needle, wherein

the injection'needle and the needle-base member are
fixed to each other with the adhesive composition as set forth

in any one of claims 1 to 3.
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Fig.4
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COMPARISON TABLE 1 RELATIONSHIP BETWEEN VISCOSITY OF ADHESIVE
AND RATE OF OCCURRENCE OF FOREIGN MATTERS

VISCOSITY FILLING CONTENT OF OCCURRENCE
OF ABILITY DENATURED CURING RATE OF
ADHESIVE OF ALIPHATIC TEMPERATURE FOREIGN
ADHESIVE | EPOXY RESIN MATTERS
(mPa-s) %) C) (%)
EXAMPLE 1 | 20000 O 15~25 120 | 01~12
EXAMPLE2 | 30000 O 10~20 120 0.0~0.5
Ao | 10000 © 15~25 120 about 1~15
Fig.5

COMPARISON TABLE 2 RELATIONSHIP BETWEEN CURING TEMPERATURE OF
ADHESIVE AND OCCURRENCE RATE OF FOREIGN

MATTERS
FILLING | CONTENTOF | OCCURRENCE
CURING VISC(?FSITY ABILITY | DENATURED RATE OF
TEMPERATURE |, O¢ OF ALIPHATIC FOREIGN
| ADHESIVE I EPOXY RESIN MATTERS
(°C) (mPa-s) (%) (%)
EXAMPLE 3 130 | 10000 © I 15~25 | 0.0~0.3
EXAMPLE 4 130 20000 O 15~25 0.0
— i o — — I
EXAMPLE 5 130 30000 O 10~20 | 0.0
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