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METHOD AND DEVICE FOR ASSEMBLING A
STOPPER TO A SYRINGE BARREL

BACKGROUND OF THE INVENTION

In present day medical practice a very useful and ef-
fective device has been the prefilled syringe. The sy-
ringe is generally in the form of a syringe barrel having
a capped tip end and a stoppered rear end with a prede-
termined dose of medicine contained therebetween. In
use, a plunger need only be attached to the rear end of
the stopper and the cap removed from the forward end
and a needle and hub assembly attached thereto. The
predetermined dose may be then administered by de-
pressing the plunger. This whole assembly is generally
economically constructed so that it may be disposed of
after single use thereby permitting the use of a new pre-
filled syringe assembly for each additional dose to be
administered.

Since it is desirable for this particular type of assem-
bly to be disposable for economical reasons, it is partic-
ularly advantageous if the parts of the assembly can be
manufactured economically and the predetermined
dose located and sealed within the syringe barrel in the
most efficient and economic manner. '

The general practice in use today is to leave the for-
ward tip of the syringe barrel uncapped and then place
a stopper within the barrel until it is seated at the lower
end thereof. The tip of the syringe barrel is then placed
within a fluid container from which the specific unit
dose is to be taken and then the stopper is drawn rear-
wardly within the syringe barrel creating a vacuum be-
tween the tip of the barrel and the forward surface of
the stopper. Fluid then flows from the container into
the evacuated portion of the syringe barrel and this
process continues as the stopper is slowly withdrawn
until the particular required dose is contained within
the syringe. The forward tip of the barrel is then capped
and the prefilled syringe is then ready for use. In this
manner, there is hopefully no air contained within the
portion of the syringe where the medicament to be in-
jected is located. The aforesaid method is one of the
major commercial processes by which a prefilled sy-
ringe is assembled. However, it can be readily seen that
this technique of assembly is time-consuming. In addi-
tion, particular care must be taken so that no air is al-
lowed to enter the tip end of the syringe barrel at any
time. Entrapped air can cause physiological problems
and can add to the number of rejects. All of these fac-
tors result in a more costly and inefficient manner of
producing prefilled syringes and, therefore, do not con-
tribute to the production of a low cost, effective dispos-
able prefilled syringe.

It would be extremely advantageous to the art if a de-
vice and method could be provided for quickly and effi-
ciently filling a syringe barrel with the predetermined
dose required, with a minimal danger of air being en-
trapped:in the portion of the barrel containing the me-
dicament. Furthermore, it would also be advantageous
if the forward end or tip end of the syringe barrel could
be capped at all times during filling procedures and the
medicament could be inserted into the barrel through
the wider rear open end and then the stopper posi-
tioned within the barrel at the desired location. By
being able to place the medicament in the syringe bar-
rel through its wide open end, assembly procedures
would be accelerated to a great degree, particularly if
the desired dose could be quickly inserted and then the
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stopper quickly placed within the barrel on top of the
medicament. It can be readily seen that assembly of the
prefilled syringes would be accelerated thereby reduc-
ing assembly line time and resulting in a more eco-
nomic low cost prefilled syringe lending itself to dispos-
ability.

Naturally, in addition to speeding up the filling pro-
cess, a device and method which simultaneously allevi-
ates the danger of entrapped air within the portion of
the syringe barrel containing the medicament would
also be extremely advantageous.

SUMMARY OF THE INVENTION

Among the objectives of this invention is to provide
a device and a method which will achieve the above
mentioned advantageous results and which will allevi-
ate the above mentioned problems. A principal objec-
tive is therefore to provide a device and method which
permits a prefilled syringe barrel to be filled from the
wider opened rear end thereof with the required dose
to be administered while the forward tip is in a capped
condition and allows the stopper to be properly posi-
tioned in engagement with the dosage within the barrel.
During the positioning procedure, air within the syringe
barrel is allowed to escape through the rear open end
of the barrel until the stopper is properly located at the
desired depth within the barrel with only medicament
between the forward end of the stopper and the for-
ward tip of the syringe barrel, thereby providing an
economical, low cost and efficient prefilled syringe bar-
rel which will lend itself for use as part of a disposable
prefilled syringe assembly.

The assembling device of the invention includes a
stopper holding means on the device to hold the stop-
per as it is being inserted into the open end of the sy-
ringe barrel wherein the barrel contains the desired
dose of medicament. The device also includes air es-
cape means to permit air within the barrel to escape
from the open end of the barrel as the stopper is being
placed therein. When the device is removed from en-

gagement with the stopper and the syringe barrel, the

stopper is left in sealing engagement with and properly
positioned within the syringe barrel.

With the above objectives in mind, reference is had
to the attached drawing for a more detailed description
of the device and method of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is an elevation view of the device of the inven-
tion shown in engagement with a stopper about to be
positioned within a syringe barrel which in turn is
shown in a sectional elevation view having its lower end
capped;

FIG. 2 is a partially sectional elevation view thereof
after the stopper has been positioned within the syringe
barrel with an arrow showing the direction of move-
ment of the device and attached stopper;

FIG. 3 is a partially sectional elevation view thereof
showing the stopper in position and the device of the
invention having been removed from engagement
therewith with the arrow showing the direction of
movement of the device while it is being disengaged
therefrom;

FIG. 4 is a sectional top view thereof taken along the
plane of line 4—4 of FIG. 2; and
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FIG. 5 is a sectional top view thereof taken along the
plane of line §--§ of FIG. 2.

DESCRIPTION OF THE PREFERRED
' EMBODIMENT ’

The assembly tool or device 20 to assemble a stopper
to a syringe barrel which has been prefilled to a prede-
termined level with a liquid includes a body portion 21
of the device 20 which is an elongated member consist-
ing of a plurality of web-like members 22 arranged at
approximately right angles to each other. Each web-
like member 22 has a threaded outer surface 23, the
purpose of which will be discussed below.

Extending from the lower surface of body 21 is a cen-

ter pin 24 mounted to the body portion 21 in any con-
venient manner or integral therewith. A longer periph-
eral pin 25 extends somewhat further below the bottom
surface of body portion 21. A circular nut 26 having a
centrally located threaded bore 27 therethrough is po-
sitioned on body 21 so that the threads of bore 27 en-
gage with threaded surface 23 of webs 22. In this man-
ner, nut 26 may be threaded axially along the length of
body portion 21. The purpose of this arrangement will
be discussed in detail below.
- It might also be noted that the upper surface of body
- portion 21 has a flanged surface of greater diameter
than the web portion of the body to facilitate the pres-
ence of a greater engaging surface to force the device
downward when pressure is applied thereto. Flange
portion 28 also provides a gripping surface to facilitate
the removal of the device when a stopper is properly
positioned in a syringe barrel.

FIGS. 1 and 2 show how pins 24 and 25 form a stop-.

per holding means for a stopper 29 which is to be posi-
tioned within a syringe barrel to form a prefilled sy-
ringe. The arrangement of pins 24 and 25 provides suf-
ficient gripping force to hold stopper 29 in position
until it has been inserted to the proper depth within the
syringe barrel,. yet, however, the arrangement permits
the pins to be removed entirely from engagement with
the stopper and the syringe barrel without disturbing
the position of stopper 29. Pin 25 of device 20 serves
to provide the air release or escape passage as the stop-
per is put into position within the syringe barrel. This
aspect will also be discussed in greater detail below.
FIG. 1 shows a device of this type holding a stopper
29 in position above a common type of syringe barrel
30 normally constructed of a glass material, although
any other common type of syringe barrel material, such
as plastic, may be employed equally as well. The rear
end of syringe barrel 30 has a wide opening 31 and the
forward end of the syringe barrel 30 has a reduced tip
32 having a narrow passage 33 therethrough. As previ-
ously explained, normally in filling such a syringe with
a predetermined dose, the stopper is positioned within
the syringe barrel to its full depth and then is slowly
withdrawn to create a vacuum and draw fluid in
through small opening 33 until the desired dose is
within the syringe. By using the device and method as
described in this disclosure to produce a prefilled sy-
ringe barrel, no fluid need be introduced into the barrel
through opening 33. Therefore, a sealing tip 34 may be
positioned in sealing engagement over reduced end 32
to seal opening 33. Sealing tip 34 may be constructed
of any common type of sealing material such as rubber
which may be easily positioned on tip 32 and also easily
removed when it is desired to attach a needle and hub
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4
to the syringe barrel to form a syringe assembly for use.

Turning to operation of the device 20 and the
method of filling a syringe quickly and efficiently by
use of this device to form a prefilled syringe will now
be discussed in detail. Initially, the elements are posi-
tioned as shown in FIG. 1 with a rubber stopper 29 held
in position by pins 24 and 25. Nut 26 is axially threaded
to the desired position on webs 22 so that device 20 ,
may only be extended within syringe barrel 30 until the
lower surface 35 of nut 26 contacts the upper lip 36 of
syringe barrel 30 thereby locating stopper 29 at the
proper and desired depth within syringe barrel 30. The
predetermined dose is then introduced into syringe bar-
rel 30 easily and quickly through its open end 31 to a
desired depth as previously determined.

The next step in forming the prefilled syringe is dem-
onstrated in FIG. 2 whereby the arrow shows the direc- -
tion of movement of device 20 to insert stopper 29
within barrel 30. The outer diameter of body portion
21 of device 20 is smaller than the inner diameter of sy-
ringe barrel 30 to allow movement of device 20 down-
wardly into syringe barrel 30. However, the outer diam-
eter of nut 26 is greater than the inner diameter of sy-
ringe barrel 30 and forms shoulder 35 as previously de-
scribed which contacts lip 36 of syringe barrel 30 when
stopper 29 is at the correct depth.

As device 20 and stopper 29 are inserted into syringe
barrel 30, air is permitted to escape by the action of pin
25 which engages with the inner wall of syringe barrel
30 and slightly deforms the side wall of stopper 29. This
provides small passageways as shown in FIG. 5§ which
permits air to escape out through opening 31 as stopper
29 is being inserted. By proper calculations, when de-
vice 20 has been extended to its fullest extent, stopper
29 will be in contact with the upper surface of the fluid
within the syringe barrel with no air trapped therebe-
tween. Device 20 may then be removed as shown in
FIG. 3. '

When stopper 29 is being inserted by device 20, pins
24 and 25 along with the undersurface 38 of body por-
tion 21 assists in holding stopper 29 and moving the
stopper as it is inserted within the barrel. Therefore it
is not necessary for the pins 24 and 25 to be in tight en-
gagement with stopper 29. The pins are in disengage-
able association with the stopper. So, as device 20 is re-

- moved from the syringe barrel, pins 24 and 25 are dis-

engaged from stopper 29 so that they pull free from the

‘stopper without displacing the stopper from its proper

position. The resilient nature of stopper 29 will close
openings which had been created by pin 25 as stopper
29 expanded to engage the side walls of syringe barrel
30 around its entire circumference. The resulting
sealed syringe barrel will contain a predetermined dos-
age thereby providing a prefilled syringe barrel portion
which may be readily and easily connected to a hub and
needle assembly by removing tip 34 to provide a sy-
ringe assembly for injection of the dosage within barrel
30. Naturally, as in normal practice, a plunger would be
connected to opening 39 in the upper surface of stop-
per 29 to facilitate its projection to the bottom of sy-
ringe barrel 30 and injection of the contained dosage.
Opening 39 also provides an opening for pin 24 of de-
vice 20 when stopper 29 is initially placed within the
syringe barre] 30.

It can be readily seen how adjustment of nut 26 in co-
operation with the desired amount of fluid to be posi-
tioned within syringe barrel 30 can be regulated so that
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a large number of prefilled syringes of this type con-
taining a certain dosage can be quickly and efficiently
filled and stoppered in mass quantities by merely pre-
setting the nut 26 to the correct axial position on body
21 of device 29.

The device 20 is particularly adapted, but not lim-
ited, for use under aseptic conditions. For example,
sterile syringe barrels with tip cap 34 are assembled in
an upright position within a conditioned, contaminant-
free air flow, as, for example, on a work bench swept
by a laminar air flow. A sterile device 20 interengages
a sterile stopper 29 stored in a tray swept by the lami-
nar air flow. The interengagement can be manual or au-
tomatic. An automatic metering device or the like dis-
penses a predetermined quantity of drug into the sy-
ringe barrel through wide opening 31. Thereafter, the
stopper is inserted into the syringe barrel and is disen-
gaged, thereby forming a prefilled syringe.

Thus, the above mentioned objects of the invention,
among others, are achieved.

I claim:

1. Device for assembling a deformable stopper to a

" syringe barrel having one open end and bemg filled to
a predetermined. level comprising:

stopper holding means on said device to hold said

" stopper as the stopper is being inserted into the

open end of said syringe barrel;

air escape means on said device to permit air within

said barrel located between the surface of the con-
tents of the barrel and the open end to escape from
the open end thereof as said stopper is being placed
therein including means to deform said stopper
during insertion into the barrel away from engage-
ment with the barrel in at least one location to form
a passageway therebetween;
said stopper holding means releasably engaged with
said stopper so that when said stopper is properly
positioned withir said barrel, said dévice may be
removed from engagement with said stopper and
said syringe barrel permitting said stopper substan-
tially immediately to return to normal! configura-
tion in complete sealing engagement with and
properly positioned within said syringe barrel.

2. The invention in accordance with claim 1 wherein
indicating means is on said device to facilitate determi-
nation of when said stopper is positioned at the desired
depth within said barrel.

3. The invention in accordance with claim 1 wherein
said stopper holding means includes a center pin ex-
tending from the bottom surface of the body of said de-
vice into an opening within the upper surface of said
stopper adapted to receive the center pin, a second pin
extending downwardly from the peripheral portion of
the bottom surface of the body of said device and en-
gaging the outer surface of said stopper, said center pin
and second pin holding said stopper firm enough to as-
sure proper positioning of the stopper within the barrel
and loose enough to permit removal of said device from
said stopper and barrel without displacing said stopper
from said proper position.

4. The invention in accordance with claim 1 wherein
said air escape means on said device includes a pin ex-
tending downwardly from the peripheral portion of the
bottom of the body portion of said device, said pin en-
gaging the outer surface of said stopper held by said de-
vice and the inner wall of said syringe barrel when said
stopper is being positioned within said barrel by said
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device thereby providing an air passageway for the air
within said syringe barrel to escape and permitting said
stopper to enter said syringe barrel.
5. A method of assembling a deformable stopper to
a syringe barrel having one open end and being filled
to a predetermined level by utilizing a device including
stopper holding means to hold the stopper until it is
properly positioned within the syringe barrel and then
to release the stopper so that the stopper will remain in
the proper position in the syringe barrel and air escape
means on the device to permit air within the barrel to
escape from the open end thereof while the stopper is
being positioned therein comprising;
positioning a deformable stopper into engagement
with the stopper holding means of said device;

passing the stopper into the barrel of the syringe from
the open end thereof with the displaced air within
said barrel located between the surface of the con-
tents of the barrel and the open end being allowed
to escape from the open end of the barrel by means
of said air escape means which deform said stopper
during insertion into the barrel away from engage-
ment with the barrel in at least one location to form
a passageway therebetween as said stopper and de-
vice are moved to the desired position within the
syringe barrel; and

removing said device from said stopper and said sy-

ringe barrel while said stopper holding means per-
mits said stopper to substantially immediately re-
turn to normal configuration in complete sealing
engagement with and properly positioned within
said syringe barrel.

6. The invention in accordance with claim 5 wherein
as the stopper is being placed within the syringe barrel
indicating means on the device facilitates the determi-
nation of when said stopper is positioned at the desired
depth within said barrel. '

7. A device for assembling a stopper to a syringe bar-
rel having one open end comprising:

stopper holding means on said device to hold said

stopper as the stopper is being inserted into the
open end of said syringe barrel,;

air escape means on said device to permit air within

said barrel to escape from the open end thereof as
said stopper is being placed therein;

said stopper holding means releasably engaged with

said stopper so that when said stopper is properly
positioned within said syringe barrel, said device
may be removed from engagement with said stop-
per and said syringe barrel leaving said stopper in
sealing engagement with and properly positioned
within said syring barrel; and

indicating means on said device to facilitate det:imi-
 nation of when said stopper is positioned at ihe de-

sired depth within said barrel comprising a body
portion on said device having an elongated shape
of a smaller outer diameter than the inner diameter
of the syringe barrel, the body portion having a
threaded outer surface, a nut having a threaded
bore therethrough in interengagement with- tha
threaded surface of said body portion so as to be
movable in axial direction with respect thereto,
said nut having a larger outer diameter than the
inner diameter of said syringe barrel so that when
said nut is axially positioned at the desired point on
said body portion, said device can only be extended
into said barrel until said nut contacts the rim of
said barrel thereby indicating that said stopper is

positioned at the desired depth.
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