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(57) The mvention relates to a prefill syringe provided with a cylindrical cartridge into which a rubber stopper 1s
inserted, and having a needle holder at one end and a collar at the other end thereof, the needle holder being capable
of recerving a needle assembly comprising a cannula and a needle. A cap for protecting the needle holder 1s attached
to the needle holder, leaving a gap between the needle holder and the cap whereby vapor or gas can enter into the
cartridge during vapor or gas sterilization performed prior to filling the cartridge with a drug. Alternatively, where a
syringe needle 1s attached to the needle holder, a protector 1s attached 1n place of the cap to cover the needle. An elastic
cylindrical member 1s externally engaged to span the needle holder and the cap (or the protector) so as to cover the gap
provided between the needle holder and the cap (or protector) in order to seal the cartridge after 1t has been filled with
the drug. One or more ring-shaped projections which contact the outer penipheral surface of the needle holder and the
outer peripheral surface of the cap are formed on the inner periphery of the elastic cylindrical member.
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ABSTRACT

The i1nvention relates to a prefill syringe provided
with a cylindrical cartridge into which a rubber stopper is
inserted, and having a needle holder at one end and a
collar at the other end thereof, the needle holder being
capable of receiving a needle assembly comprising a cannula
and a needle. A cap for protecting the needle holder is
attached to the needle holder, leaving a gap between the
needle holder and the cap whereby vapor or gas can enter
into the cartridge during vapor or gas sterilization
performed prior to filling the cartridge with a drug.
Alternatively, where a syringe needle is attached to the
needle holder, a protector 1s attached in place of the cap
to cover the needle. An elastic cylindrical member is
externally engaged to span the needle holder and the cap
(or the protector) so as to cover the gap provided between
the needle holder and the cap (or protector) in order to
seal the cartridge after it has been filled with the drug.
One or more ring-shaped projections which contact the outer
peripheral surface of the needle holder and the outer
peripheral surface of the cap are formed on the inner

periphery of the elastic cylindrical member.
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PREFILL SYRINGE

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a prefill syringe wherein the syringe
cartridge is prefilled with a drug and a rubber stopper is inserted into the cartridge

to hermetically seal the drug therein.

Description of the Related Art

As the name implies, a prefill syringe is designed to reduce the time and
trouble associated with the use of a syringe by providing a syringe which has been
prefilled with a drug and completely sterilized prior to shipping by a
pharmaceutical company. Thus, such a syringe can be used immediately.

A prefill syringe of this design functions not only as a syringe, but also as
a container for holding a drug over a long period of time. Accordingly, as in the
case of a vial and ampoule, it is not only necessary to completely sterilize the
container prior to filling with the drug, but it is also desirable to carry out a final
sterilization of the prefilled syringe after it has been filled with the drug and sealed
in order to complete sterilization during the production process.

However, as shown in Figure 13, in a prefill syringe 4 in which a syringe
needle is attached to a needle holder 1 and a rubber stopper 2 is set inside a
cartridge 3, ethylene oxide gas or vapor used in a gas or vapor sterilization
treatment that is performed to the empty container before it is filled with a drug
enters through opening 3a at the collar 5 end (i.e., the end opposite needle holder 1)
of the prefill syringe, as indicated by the solid arrow lines in the figure. However,
because the inside of cartridge 3 is sealed in an air and liquid tight fashion by the
peaked, or outwardly projecting, portion, of rubber stopper 2, the flow of ethylene

oxide gas toward needle holder 1 is blocked. As a result, the area from rubber



2178771

stopper 2 to needle holder 1, or the area from rubber stopper 2 to the syringe needle
portion, cannot be sterilized.

' In order to resolve this problem, the area of joining between needle
holder 1 of cartridge 3 and cap 6, or alternatively, the area of joining between the
needle holder and a protector covering the syringe needle, is designed to permit the
passage of gases from the external environment.

In other words, in the case of shipping syringes without attached syringe
needles, a small interval of space is provided so that the area A of joining between
cap 6 and needle holder 1 does not become airtightly sealed. Likewise, in the case
of shipping syringes having an attached syringe needle, a small interval of space 1s
provided so that the area A of joining between the syringe needle protector and the
needle holder does not become airtightly sealed. Vapor or ethylene oxide gas enters
into needle holder 1 through this interval of space as indicated by the dashed arrow
lines in Figure 13. As a result, the area from rubber stopper 2 to needle holder 1
(or the syringe needle portion) can be sterilized.

Further, by providing the structure disclosed in "Package Sealing Portion
for Sterilized Medical Devices" (Japanese Utility Model Laid Open Publication No.
Hei 5-16657) to the inner side of a cap or protector, contamination from the plastic
or through the space between the needle holder and a protector during the filling
operation can be prevented. As a result, it is not necessary to again sterilize this
area after filling.

Each part of cartridge 3 sterilized in this way prior to filling remains
sterile after filling with the drug. Thus, post-filling sterilization is necessary only
for those parts of cartridge 3 which come in contact with the drug, or for parts
added or attached during the filling process. Other parts of cartridge 3 need not be
sterilized again.

However, when the drug filling the cartridge is sterilized for a final time
after filling by heating the cartridge with vapor or hot water from the outside, the

vapor or hot water can enter the syringe via the space provided at joining area A
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between cap 6 and needle holder 1, or between the protector and needle holder 1.
Thus, bacterial contamination can subsequently occur in any moisture which might
remain inside the cartridge. Further, as in the case of drying an empty syringe prior
to filling, the entire syringe (cartridge) containing the drug must be treated over a
long period of time with high temperature dry air to remove this moisture through
sufficient drying. Thus, depending on the type of drug being used in the syringe,
the effect of this high temperature on the drug may be a cause for concern. For this
reason, in order to carry out post-filling sterilization on a prefill syringe which has
undergone sterilization prior to filling, it is necessary to employ some sort of
method to cover the space at joining area A.

Moreover, it is necessary that the method for sealing this type of space be
one which does not interrupt the flow of the filling process, employs an inexpensive
material which is suitable for a disposable prefilled syringe, and is simple. These
requirements have accordingly presented considerable obstacles to the realization

and wide-scale use of a prefill syringe.

SUMMARY OF THE INVENTION

The present invention was conceived in consideration of the ‘
aforementioned problems, and has as its objective the provision of a prefill syringe
in which a space that is provided between the needle holder and a cap or protector
for vapor or gas sterilization is covered by means of an inexpensive material and a
simple method which do not interrupt the flow of the production process. As a
result, the influx of vapor or hot water through the space at the area of joining
between the needle holder and the cap or prbtector is prevented during a
sterilization performed subsequent to drug filling.

The present invention is provided with a cylindrically shaped cartridge
into which a rubber stopper is inserted, the cartridge having a needle holder at one
end and a collar at the other énd thereof. A protective cap is attached to the

cartridge's needle holder, with a cylindrical member consisting of an elastic material
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engaged externally to span from the needle holder to the cap so as to cover the area
of joining therebetween. '

The inner periphery of this cylindrical member may be provided with one
or more ring-shaped projections which contact the outer peripheral surfaces of the
needle holder and the cap.

This cylindrical member may be formed in the shape of a sheath having
one end sealed and the other end open.

* Further, a communicating hole which communicates the inside of the

cylindrical member with the outside environment may be formed in the sealed end

of the sheath-shaped cylindrical member.

A seal which engages in an air tight fashion about the circumference of
the tip of the cap rnay be formed to the communicating hole formed at the sealed
end of the sheath-shaped cylindrical member.

Further, this cylindrical member may be formed in the shape of a tube,
with both ends open.

A syringe needle is attached to the needle holder, and a protector which
covers the syringe needle may be attached to the needle holder in place of a cap. A
cylindrical member consisting of an elastic material is externally engaged to span
between the needle holder and the protector so as to cover the area of joining
between the needle holder and the protector. One or more ring-shaped projections
which are in contact with the outer peripheral surfaces of the needle holder and the
protector may be formed to the inner peripheral surface of the cylindrical
member. Moreover, this cylindrical member is characterized in that one end is
sealed while the other end is open.

A stepped portion may be provided at a point along the length of the outer
periphery of the cylindrical member. The diameter at the tip of the cylindrical
member, and the diameter extending between the outer edges of the stepped portion
may differ.

In the present invention, a cylindrical member consisting of an elastic
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material is engaged externally to span between the needle holder and the cap so as
to cover the area of joining therebetween. Thus, the space provided at the area of
joining between the cap and the needle holder can be covered in an air and liquid
tight fashion without interrupting the flow of the production process. As a result,
the influx of vapor or hot water through the space at this area of joining during the
sterilization process after the cartridge has been filled with the drug can be
prevented.

Further, the syringes are packed without removing the elastic cylindrical
member in a subsequent production step. Thus, the cylindrical member can be used
as to augment grippability when removing the cap at time of use.

By forming one or more ring-shaped projections to the inner periphery of
the cylindrical member which are in contact with the outer peripheral surfaces of
the needle holder and the cap, the air and liquid tight seal between the cylindrical
member and the needle holder or cap can be improved even further. Moreover,
because there is little friction when inserting and disposing the cylindrical member,
operability is improved.

By forming the cylindrical member in the shape of a sheath wherein one
end is sealed and the other is open, errors in the direction of insertion of the
cylindrical member are eliminated, since the end of the cylindrical member
provided with the ring-shaped projections is always inserted first.

By providing a communicating hole to the sealed end of a sheath-shaped
cylindrical member for communicating the inside of the cylindrical member with
the external environment, the exertion of an upward force on the cylindrical
member due to the expansion of air remaining inside the cylindrical member as the
temperature inside the cylindrical member increases during vapor sterilization does
not occur. Thus, the cylindrical member does not shift in position, nor is there any
deterioration in the quality of the seal between the cylindrical member and the
needle holder.

Once the cylindrical member has been attached so as to cover the
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engagement between the cap and the needle holder, then even if a space arise
between the outer sides of the cap and the inner peripheral surface of the cylindrical
member due to the presence of vertical ribs formed to the outer periphery of the cap
for example, it is possible to prevent vapor or the like from entering through this
space during a vapor sterilization process carried out following drug filling.

By forming the cylindrical member in the shape of a tube with both ends
open, the size of the cylindrical member can be minimized as necessary, thus
reducing weight and cutting material costs.

By providing a stepped portion to the outer periphery of the cylindrical
member, the stepped portion can be used for readily catching or moving the
cylindrical member mechanically. Thus, the steps in the production process can be
simplified. Further, when inserting the cylindrical member into the area of joining
between the needle holder and the cap, or into the area of joining between the
‘needle holder and the protector, the stepped portion can be employed as a measure

of the degree of insertion of the cylindrical member.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the components of a prefill syringe according to the first
embodiment of the present invention, where Fig. 1A shows the prefill syringe in
vertical cross-section and Fig. 1B shows an enlargement of the area enclosed in the
circle indicated by X in Fig. 1A.

Figure 2 is an enlarged cross-sectional diagram of the principle
components of the cylindrical member according to the first embodiment.

Figure 3 is a diagram in vertical cross-section of the cylindrical member
according to the second embodiment of the present invention.

Figure 4 is a diagram in vertical cross-section of the principle
components of the prefill syringe according to the third embodiment of the present
invention.

Figure 5 is a diagram in cross-section of the principle components of a
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prefill syringe according to the forth embodiment of the present invention.

Figure 6 is a diagram in vertical cross-section of the principle
components of a prefill syringe according to the fifth embodiment of the present
invention.

Figure 7 shows a prefill syringe according to the sixth embodiment of the
present invention, where Fig. 7A shows the prefill syringe in vertical cross-section
and Fig. 7B shows the cylindrical member in cross-section.

Figure 8 shows a prefill syringe according to the seventh embodiment of
the present invention, wherein the principle cbmponents of the prefill syringe are
shown in vertical cross-section.

Figure 9 is a diagram shown in vertical cross-section of the cylindrical
member according to the eighth embodiment of the present invention.

' Figure 10 shows the prefill syringe according to the ninth embodiment of
the present invention, wherein the principle components of the prefill syringe are
shown in vertical cross-section. '

Figure 11 shows the prefill syringe according to the tenth embodiment of
the present invention, wherein the principle components are in cross-section to
show the relationship between the cylindrical member and the cap.

Figure 12 shows the prefill syringe according to the eleventh embodiment
of the present invention, wherein the components of the prefill syringe are shown
in vertical cross-section.

Figure 13 is a cross-sectional diagram of the cartridge in a conventional

prefill syringe.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
An explanation will now be made of each of the embodiments of the

present invention, with reference being given to the figures.

<First Embodiment>
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Figures 1 and 2 show a portion of the cartridge which composes a
preloaded syringe according to the first embodiment of the present inventiori.
Cartridge 10 is cylindrically shaped, with a needle holder 11 provided to one end
and a collar provided to the other end thereof. Further, a rubber stopper 10a 1S
inserted to be set inside cartridge 10. Note that Figure 1A shows only one end of
cartridge 10, while the other end of the cartridge and the plunger rod or the like
inserted in the cartridge are omitted.

A nozzle 12 and a collar 13 which is disposed external to and
concentrically about nozzle 12 are provided to needle holder 11 of cartridge 10. A
thread 13a is formed to the inner periphery of collar 13. As shown in Figure 5, a
flange 14b formed to the needle base 14a of syringe needle 14 engages with this
thread 13a during use. '

A cap 15 is attached to needle holder 11 to maintain nozzle 12 in a sterile
state. Cap 15 is provided with an attaching engagement 16 which overlaps the
external periphery of nozzle 12 while still permitting the passage of gas, and a
flange 17 which is provided projecting outward from attaching engagement 16.
When flange 17 abuts the tip of collar 13 of needle holder 11, so that the outer
peripheral surfaces of flange 17 and collar 13 lay in roughly the same plane, one or
plural projections 17a which is provided protruding at the tip of flange 17 engages
with an inner peripheral groove 13b at the end of collar 13. Asa result cap 15 1s
engaged and fixed to needle holder 11.

A small space is formed at the joining area A between needle holder 11
and cap 15. A cylindrical member 20 is engaged externally to span needle holder
11 and cap 15 so as to cover joining area A where this space is provided.

Cylindrical member 20 is composed of a suitably elastic material such as
rubber, and is formed in the shape of a tube which is open at both ends. As shown
in Figure 2, a stepped portion 21 is formed at a point along the inner periphery of
cylindrical member 20 in a shape which corresponds with the shape of cap 15. In

Figure 2, the right side of the inner periphery of stepped portion 21 forms a large
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diameter portion 22, while the left side of the inner periphery of stepped portion 21
forms a small diameter portion 23. A plurality of ring-shaped projections 22a are
formed at intervals to inner peripheral large diameter portion 22, with the spacing
interval between ring-shaped projections 22a particularly wide at the center of inner
peripheral large diameter portion 22. Ring-shaped projections 22a come 1n contact
with the outer peripheral surfaces of needle holder 11 and cap 15, respectively, with
each of these outer peripheral surfaces being in contact with at least one
ring-shaped projection 22a respectively. In this embodiment, a total of 4
ring-shaped projections are formed, two contacting the outer peripheral surface of
needle holder 11 and two contacting the outer peripheral surface of cap 15.
' The inner diameter of inner peripheral large diameter portion 22 of
cylindrical member 20 is designed to be slightly larger than the outer diameters of
needle holder 11 and cap 15. Moreover, the inner diameter of ring-shaped
projections 22a inside inner peripheral large diameter portion 22 is designed to be
slightly smaller than the outer diameters of needle holder 11 and cap 15.

The function of a prefilled syringe of the above described structure will
now be explained.

In the actual drug filling process, as a general example, a prefill Syﬁnge
in which a cap 15 is attached to a needle holder 11 undergoes a vapor Or gas
sterilization prior to filling with a drug. After sufficiently sterilizing the inside of
needle holder 11, the prefill syringe is filled with a drug, and cylindrical member 20
is inserted over the tip of cap 15.

At this point, the entire inner peripheral surface of cylindrical member 20
does not adhere to the outer peripheral surfaces of cap 15 and needle holder 11.
Rather, by means of the ring-shaped projections 22a alone, which are provided on
the inner periphery of cylindrical member 20, the outer surfaces of both cap 15 and
needle holder 11 are held tightly. Thus, friction upon insertion of the cylindrical
member 20 is minimized, with the result that a smooth insertion can be

accomplished mechanically without the intervention of human labor.
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Cylindrical member 20 is inserted over the tip of cap 15. By inserting
cylindrical member 20 to a position where a number of the ring-shaped projections
22a at the base end of the cap pass beyond the joining area A between needle
holder 11 and cap 15, each of the ring-shaped projections 22a come in contact with
either the outer periphery of cap 15 or the outer periphery of needle holder 11 so
that cylindrical member 20 spans joining area A between cap 15 and needle hold
11. As aresult, the joining area A between cap 15 and needle holder 11 1s
completely sealed.

As a result, even if the prefill syringe is transferred to a vapor or hot
water sterilization step after filling, the influx of vapor or hot water through the
joining area A between cap 15 and needle holder 11 is prevented. Thus, it becomes
possible to perform a sterilization process the cartridge has been filled with the
drug.

Further, by setting a cylindrical member 20 of this type on cap 15, cap 15

is provided with a outer diameter which is sufficiently large enough to permit easy
' erasping with the fingers even in the case where cartridge 10 itself has an extremely
small diameter. As a result, cap 15 is easily removed at time of use, with cylindrical
member 20 augmenting the ease of removal of the cap. Thus, the attachment of
cylindrical member 20 to the cap after sterilization does not present a hindrance to
shipment of the prefilled syringe. Accordingly, it is not necessary to provide a step

to remove cylindrical member 20.

<Embodiment 2>

Figure 3 shows a second embodiment of the present invention. The same
numerals have been employed here where components are identical to those in the
first embodiment, and an explanation thereof has been omitted. This practice will
be employed in the case of subsequent embodiments, as well.

The rubber cylindrical member 30 shown here is formed in the shape

of a sheath, sealed at one end and open at the other. The length of cylindrical
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member 30 is such that the sealed end 30a of cylindrical member 30 does not
interfere with the tip of cap 15 when it is set over the cap, thereby bringing the
ring-shaped projections 22a provided to the inner periphery at the base end of the
cylindrical member 30 into contact with the outer peripheral surfaces ot the
needle holder and the cap so that cylindrical member 30 spans the joining area
between the needle holder and the cap.

As in the first embodiment, the entire inner surface of cylindrical member
30 does not adhere with the outer peripheral surfaces of cap 15 and needle holder
11 in this embodiment either. Rather, tight binding is accomplished by means of
the ring-shaped projections 22a alone. As a result, cylindrical member 30 can be
smoothly inserted mechanically over the cap, to prevent the influx of vapor or water
droplets through the area of joining between the cap and the needle holder during
a final sterilization process. Moreover, if cylindrical member 30 is grasped from
above with the fingers when removing the cap, then, as was the case when

employing a cylindrical member 20, cap 15 can be easily removed.

<Embodiment 3>

Figure 4 shows a third embodiment of the present invention.

As in the case of the cylindrical member 20 of the first embodiment, the
cylindrical member 40 shown here is formed in the shape of a tube, open at both
ends. However, this cylindrical member 40 is shorter than cylindrical member
20. Further, a plurality of ring-shaped projections are formed at intervals to the
inner periphery of cylindrical member 40, as in the first and second embodiments.

By making cylindrical member 40 shorter, its insertion over the tip of cap
15 is facilitated in the case where cap 15 is comparatively long. Further, the
material costs associated with cylindrical member 40 are reduced.

In other words, because both ends of cylindrical member 40 are open,
when cylindrical member 40 1s inserted over the tip of cap 15 for cartridge 10, such

that a number of the ring shaped projections formed to the inner surface of

11



217877

cylindrical member 40 pass beyond the area of joining between needle holder 11
and cap 15, then the ring-shaped projections are in contact with the peripheral
surfaces of cap 15 and needle holder 11 in the vicinity of the area of joining
therebetween. Thus, needle holder 11 and cap 15 are tightly held, with ring-shaped
projections 22a spanning the joining area A therebetween.

As in the first embodiment, the entire inner surface of the cylindrical
member 40 does not adhere with the outer peripheral surfaces of cap 15 and needle
holder 11. Rather, since the restraint is accomplished merely by means of
ring-shaped projections 22a, cylindrical member 40 can be smoothly inserted
mechanically. Further, an influx of water droplets through joining area A during a
shower sterilization can be prevented. Moreover, at time of use of the prefill
syringe, cap 15 can be removed easily by grasping cylindrical member 40 between
the fingers and pulling it off, thereby pulling off the cap as well.

<Embodiment 4>

Figure 5 shows a fourth embodiment of the present invention.

In this fourth embodiment, a flange 14b formed to the needle base 14a
screws together with a screw 13a on the inner periphery of collar 13, thereby
attaching a syringe needle 14 to needle holder 11 prior to filling. In this
embodiment, a protector 50 for protecting syringe needle 14 is employed in place of
a cap. Protector 50 is attached to needle holder 11 such that an attaching
engagement 51 at the base of protector 50 is joined to the outer periphery of needle
base 14a under frictional force, while a flange 52 provided external to attaching
engagement 51 lies opposite the tip of collar 13 of needle holder 11 with an interval
of space present therebetween. In addition to joining the protector about the outer
periphery of needle base 14a of syringe needle 14, other methods of attachment of
protector 50 to needle holder 11 are available. For example, as in the first
“embodiment, one or plural proj ections provided at the tip of protector 50 may be

engaged in inner periphery grooves 13b at the tip of collar 13.
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A suitably elastic cylindrical member 55 is externally engaged to the area
B of joining between needle holder 11 and protector 50, spanning it. Cylindrical
member 55 is formed in the shape of a sheath with an inner diameter which is
identical to or slightly larger than the outer diameters of collar 13 and protector 50
of needle holder 11. As in all of the preceding embodiments, a plurality of
ring-shaped projections 22a are formed to the inner periphery of cylindrical
member 55 with an interval of spacing therebetween. Further, when cylindrical
member 55 is externally engaged to needle holder 11 and protector 50 so as to span
the area of joining therebetween, ring-shaped projections 22a come in contact with
the outer peripheral surfaces of needle holder 11 and protector 50 respectively, to
seal joining area B.

In this prefill syringe, a prefill syringe with an attached syringe needle 14
undergoes vapor or gas sterilization prior to filling with a drug. Cartridge 10 1s
then filled with a drug, and cylindrical member 55 is inserted to a position where a
number of the ring-shaped projections 22a formed to its inner periphery span the
joining areca B between needle holder 11 and protector 50, this Opération being

carried out without interruption to the production process.

As in the first embodiment, the entire surface of cylindrical member 55
does not adhere with the outer peripheral surfaces of protector 50 and needle holder
11. Rather, restraint is accomplished by means of the ring-shaped projections only,
thus cylindrical member 55 can be smoothly inserted mechanically. Moreover,
protector 50 can be easily removed together with cylindrical member 55 by

grasping cylindrical member 55 between the fingers and pulling it off.

<Embodiment 5>

Figure 6 shows a fifth embodiment of the present invention.

In this embodiment, a cylindrical member 60 which is externally engaged
to span across needle holder 11 and protector 50 so as to cover the joining area B

therebetween is formed in the shape of a tube, with both ends open, rather than in
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the shape of a sheath as in the fourth embodiment shown m F igure 3.

In this embodiment, the preloaded syringe with attached syringe needle
14 undergoes a gas or vapor sterilization prior to filling with the drug. The
cartridge is then filled with the drug, and cylindrical member 60 is inserted to a
position where it covers the joining area B between needle holder 11 and protector
50. These operations are carried out mechanically in a smooth fashion, without -

interruption to the production process.

<Embodiment 6>

Figure 7 shows a sixth embodiment of the present invention.

In this embodiment, cylindrical member 70 which engages to span
between needle holder 11 and cap 15 is formed in shape of a sheath, with one end
sealed and the other open. .

Further, a communicating hole 71 is formed in the approximate center of
the closed end of cylindrical member 70 for communicating the inside of cylindrical
member 70 with the outside environment.

In this embodiment, as in the previous embodiments, ring-shaped
projections 22a formed to the inside of cylindrical member 70 adhere to the outer
peripheral surfaces of cap 15 and needle holder 11. Asa result, the influx of water
droplets or the like through joining area A during a shower sterilization can be
prevented with certainty. Moreover, cap 15 can be removed easily at time of use by
eripping cylindrical member 70 between the fingers and removing it along with cap
15.

Further, in this embodiment, the area inside cylindrical member 70,

namely the space 72 enclosed by the inner peripheral surface of cylindrical member

70 and the outer peripheral surface of the cap, is open to the external environment

via communicating hole 71. Thus, even when the temperature inside cylindrical
member 70 increases during a vapor sterilization, there is no upward force applied

on cylindrical member 70 by expanding air since air does not remain inside space
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72. Thus, there is no concern that the seal between cylindrical member 70 and
needle holder 11 and the like will deteriorate due to a shift in the position of

cylindrical member 70 caused by increasing pressure from expanding air.

<Embodiment 7>

Figure 8 shows a seventh embodiment of the present invention.

In this embodiment, a cylindrical member 80 is externally engaged to
span the joining area B between needle holder 11 and protector 50. As in the
previous embodiments, a plurality of ring-shaped projections are formed to the
inner periphery of cylindrical member 80 with an interval of spacing
therebetween. Further, a communicating hole 81 which communicates the inside
of cylindrical member 80 with the outside environment is formed at the
approximate center of the sealed end of cylindrical member 80.

As in embodiment 6, in this embodiment the ring-shaped projections
formed to the inside of the cylindrical member 80 adhere to the outer peripheral
surfaces of cap 15 and needle holder 11. Thus, the influx of water droplets through
joining area B between needle holder 11 and protector 50 1s prevented with
certainty. Moreover, even when the temperature inside cylindrical member 80
increases during a vapor sterilization, there is no upward force applied on
cylindrical member 80 by expanding air remaining inside the member. Thus, there
is no concern that the seal between cylindrical member 80 and needle holder 11 and

the like will deteriorate due to a shift in the position of cylindrical member 80.

<Embodiment 8>

Figure 9 shows an eighth embodiment of the present invention.

In this embodiment, a stepped portion 91 is formed midway along the
length of the outer periphery of a rubber cylindrical member 90 which may be
formed in the shape of the sheath or tube explained in the first through seventh

embodiments above (Figure 9 shows the case where cylindrical member 90 is
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formed in the shape of a sheath). The diameter D1 at the tip of cylindrical member
90, and the diameter D2 which extends between the outer edges of stepped portion
91 differ, with diameter D2 being larger than diameter D1.

Additionally, the provision of a plurality of ring-shaped projections 22a
formed to the inner periphery of cylindrical member 90 with spacing therebetween
is identical to that in the previous embodiments.

In this design wherein a stepped portion 91 is provided to the outer
periphery of cylindrical member 90, stepped portion 91 can be employed to permit
ready catching or transfer of cylindrical member 90 mechanically. As a result, the
production process can be simplified. Further, when cylindrical member 90 is

inserted into the area of joining between the needle holder and the cap, or the area
of joining between the needle holder and a protector, stepped portion 91 can be

employed as a standard to judge the extent of insertion of cylindrical member 90.

<Embodiment 9>

Figure 10 shows a ninth embodiment of the present invention.

In this embodiment, a seal 102 is provided to communicating hole 71
formed at the sealed end of the cylindrical member 70 of the sixth embodiment
shown in Figure 7. Seal 102 engages with the circumferential portion 100 at the tip
of cap 15 in an airtight fashion.

Taking into consideration interference, the inner diameter of
communicating hole 71 of cylindrical member 70 prior to attachment is identical to
or slightly smaller than the outer diameter of circumferential portion 100 at the tip
of cap 15. Seal 102 is composed of the entire area of the inner periphery of
communicating hole 71.

In other words, a plurality of vertical ribs 104,... which project outward
are formed to the external periphery of cap 15 about the circumference thereof.
However, these vertical ribs 104,.. are not formed to extend to the tip of cap 15.

Rather, the tip of cap 15 is formed in a simple circular shape. In the embodiment
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shown here, the inner peripheral surface of communicating hole 71 1s pressed
against the outer periphery of this simple circular portion, to form the seal between
cap 15 and cylindrical member 70. . '

The design of this embodiinent compensates for the drawbacks present in
the sixth embodiment of the present invention shown in Figure 7.

In other words, in the present invention's sixth embodiment in Figure 7,
the space 72 enclosed by the inner peripheral surface of cylindrical member 70 and
the outer peripheral surface of cap 15 is open to the outside via communicating
hole 71. As a result, air does not become trapped in space 72, making it possible to
prevent the exertion of an upward force on cylindrical member 70 due to expansion
of air trapped in space 72 when the temperature rises during a sterilization process
or the like. However, in this case, the following disadvantages could arise.
Namely, the inner peripheral surface of cap 15 is lifted outward by vertical ribs
104,.. formed to the outer sides of cap 15. As a result, a space occurs between the
outer sides of cap 15 and the inner peripheral surface of cylindrical member 70,
causing loss of the airtight seal. Then, during vapor sterilization following filling
with the drug, vapor or hot water could enter via communicating hole 71 and the
space between the outer sides of cap 15 and the inner peripheral surface of
cylindrical member 70, reaching joining area A between needle holder 11 and cap
15 and entering into needle holder 11.

However, in this ninth embodiment, in addition to providing a
communicating hole 71 to communicate the space 72 enclosed between the inner
peripheral surface of cylindrical member 70 and the outer peripheral surface of cap
15 with the external environment, a seal 102 which engages in an airtight manner
with the circumferential portion 100 at the tip of cap 15 is provided to
communicating hole 71. Accordingly, after cylindrical member 70 has been
attached so as to cover the area of engagement between cap 15 and needle holder
11, the influx of vapor or hot water from the outside via a space which may arise

between the outer sides of cap 15 and the inner peripheral surface of cylindrical
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member 70 due to vertical ribs 104,... is prevented. In other words, the design of
this embodiment makes it possible to eliminate air remaining inside space 72, while
preventing the influx of vapor from the outside. -

Additionally, a stepped portion 91 has been provided to the outer
periphery of cylindrical member 70.

<Embodiment 10>

Figure 11 shows a tenth embodiment of the present invention.

In this embodiment, the provision of a seal 102 to communicating hole
71 formed at the sealed end of a sheath-shaped cylindrical member 70 is identical
to embodiment 9. However, the substantial difference in this embodiment is that
seal 102 is formed of a ring-shaped projection 110 that is formed to the inner
peripheral surface of communicating hole 71.

As in the previous embodiment, in this embodiment as well, once
cylindrical member 70 has been attached so as to cover the area of engagement
between cap 15 and needle holder 11, the influx of vapor or hot water during vapor
sterilization from the outside via a space which may arise between the outer sides of
cap 15 and the inner peripheral surface of cylindrical member 70 due to vertical
ribs 104,... is prevented.

In the ninth embodiment shown in Figure 10, the seal is composed of the
entire area of the inner peripheral surface of communicating hole 71. For this
reason, the dimensions of the inner diameter of communicating hole 71 and the
outer diameter of the circumferential portion 100 at the tip of cap must be carefully
controlled in order to ensure an excellent airtight seal therebetween. However, In
the tenth embodiment shown here, seal 102 is formed by a ring shaped projection
110 which permits a wide range of permissible variations in form. Thus, in this
embodiment, strict regulation of the relationship between the dimensions of the

inner diameter of communicating hole 71 and the outer diameter of the

circumferential portion of the tip of cap 15 is not necessary; rather comparatively
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loose control of these dimensions is sufficient.

<Embodiment 11> _

Figure 12 shows an eleventh embodiment of the present invention.

In this embodiment, a seal 122 which engages in an airtight fashion with
the circumferential portion 120 at the tip of protector 50 is provided to
communicating hole 81 which is formed in the closed end of the sheath-shaped
cylindrical member 80 of the seventh embodiment shown in Figure 8.

 As in the ninth embodiment, seal 122 is composed of the entire area of

the inner periphery of communicating hole 81.

' In this embodiment, as in the ninth embodiment, after cylindrical member
80 has been attached so as to cover the area of engagement between protector 50
and needle holder 11, the influx of vapor or hot water from the outside via a space
which may arise between the outer sides of protector 50 and the inner peripheral
surface of cylindrical member 80 due to vertical ribs 124,.. formed to the outer
surface of protector 50 is prevented. In other words, the design of this embodiment
makes it possible to eliminate air remaining inside cylindrical member 80, while
preventing the influx of vapor from the outside.

In the preceding embodiments, ring-shaped projections 22a were formed
to the inner periphery of an elastic cylindrical member. These ring-shaped
projections 22a are not absolutely necessary, however.

Further, the above embodiments described the case where 4 ring-shaped
projections are provided, however, this is not a strict limitation but rather 6 or 8
ring-s;haped projections may be provided.

Moreover, in the preceding embodiments, ring-shaped projection 22a
was formed to be a semisphere in cross-section. However, the shape of ring-shaped
projection 22a is not limited to this, but may form a square, triangle or half-ellipse
in cross-section.

In addition, the pre'.ceding embodiments described the case where the
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present invention was employed in a general syringe. However, the present

invention is not so limited, but may be suitably employed as a prefill syringe.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A prefill syringe provided with a cylindrical
cartridge into which a rubber stopper is inserted, and
having a needle holder at one end and a collar at the other
end thereof, said needle holder being capable of receiving
a needle assembly comprising a cannula and a needle;
wherein a cap for protecting the needle holder is attached
to said needle holder leaving a gap between said needle
holder and said cap whereby vapor or gas can enter into
sald cartridge during vapor or gas sterilization performed
prior to filling saild cartridge with a drug; and an elastic
cylindrical member is externally engaged to span the needle
holder and the cap so as to cover the gap provided between
sald needle holder and sailid cap in order to seal said
cartridge after said cartridge has been filled with the

drug.

2. A prefill syringe according to claim 1, wherein
sald needle holder includes an outer peripheral surface,
sald cap 1lncludes an outer peripheral surface, and said
elastic cylindrical member has an inner periphery, and said
elastic cylindrical member further comprises on its inner
periphery one or more ring-shaped projections which contact
the outer peripheral surface of the needle holder and the

outer peripheral surface of the cap.
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3. A prefill syringe according to claim 2, whereiln
the elastic cylindrical member is a sheath having one end

which is sealed and another end which 1s open.

4. A prefill syringe according to claim 3, whereiln a
communicating hole which communicates the inside of the
elastic cylindrical member with the external environment 1s

provided in the sealed end of the sheath.

5. A prefill syringe according to claim 4, whereiln
said cap includes a tip, and a seal which engages 1n an
airtight manner with a circumferential portion of the tip
is provided at the communicating hole 1in the sealed end of

the sheath.

6. A prefill syringe according to claim 2, whereiln
the elastic cylindrical member is a tube in which both ends

are open.

7. A prefill syringe provided with a cylindrical
cartridge into which a rubber stopper 1s 1nserted, having a
needle holder with an outer peripheral surface at one end
and a collar at the other end thereof, and a syringe needle
assembly comprising a cannula and a needle attached to the
needle holder; wherein a protector with an outer peripheral
surface 1s attached to the needle holder so as to cover the
syringe needle leaving a gap between said needle holder and
sald protector whereby vapor or gas can enter into said

cartridge during vapor or gas sterilization performed prior
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to filling said cartridge with a drug; and an elastic
cylindrical member with an inner periphery 1s externally
engaged to span the needle holder and the protector so as
to cover the gap provided between said needle holder and
sald protector 1n order to seal said prefill syringe after
sald prefill syringe has been filled with a drug, one or
more ring-shaped projections provided on the inner
periphery of the elastic cylinder member contacting the
outer peripheral surface of the needle holder and the outer

peripheral surface of the protector.

8 . A prefill syringe according to claim 7, wherein
the elastic cylindrical member 1s a sheath having an open

end and a sealed end.

9. A prefill syringe according to claim 8, wherein
sald elastic cylindrical member includes a communicating
hole, which communicates the inside of the elastic
cylindrical member with the external environment, is
provided in the sealed end of the elastic cylindrical

member.

10. A preflll syringe according to claim 9, wherein
sald protector includes a tip, and a seal which engages in
an airtight manner with a circumferential portion of the
tip 1s provided at the communicating hole in the sealed end

of the elastic cylindrical member.
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11. A prefill syringe according to claim 7, wherein
the elastic cylindrical member is a tube in which both ends

are open.

12. A prefill syringe according to any one of claims
1 to 11, wherein a stepped portion is provided at a point
along the length of said elastic cylindrical member and
extending to an outer periphery thereof, the diameter at
one end of the elastic cylindrical member being different
than a second diameter extending across an outer edge of

the stepped portion.
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