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This invention relates to a disposable double
action syringe or bleod specimen receptacle and
is concerned particularly with a unit which may
be produced at low cost and will perform the
functions of a more expensive glass or meta]
plunger type of syringe,

- Itis an object of the present invention to pro-
vide a disposable double action syringe which in-
cludes a resilient bellows or the like which is
capable of being expanded or contracted to cre-
ate .either a positive Or a negative pressure at

the end of the hollow needle associated there-

with.

Another object of the invention is to provide
2 double action syringe having its receptacle por-
tion formed of a resilient transparent or trans-
lucent material through which the contents of
the receptacle may be readily viewed.

A further object of the invention is to provide
a double action syringe including g bellows type
receptacle which wil] perform all of the func-
tions of the conventional plunger type syringe
without the necessity for accurately machined,
fitted or formeq parts. -

An additiona] object of the invention is to pro-
vide a double action Syringe which may be formed
substantially entirely of plastic materials, ex-
cept for the needle, and thus facilitate rapid
manufacture at low cost,

Another ohject of the invention ig to provide
2 double action disposahble syringe which may be
agtuated in use in essentially the

Figure 1 is a view partly in elevation and part-
Iy in section of a disposable double action syringe
embodying my invention;

Figure 2is g longitudinal sectional view of g
disposable double action syringe of modified con-
struetion;

Pigure 3 is 5 disgrammatic ilustration showing
the syringe of F igure 2 in use with the bellows
extended to provide 2 negative pressure at the
point of the hollow needle;

Figure 4
ing the syringe of Figure 2 in injection position
with- the bellows collapsed to apply a positive
pressure at the point of the hollow needle; and

Figure 5 is g view similar to Figure 2 of a fur-
ther modification. of . my. invention. .

is a view similar to Pigure 3 show- °
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Referring to Figure 1, the syringe includes a
body or receptacle bortion 2 of resilient material
which is provided with a plurality of pleats or
folds 3 and 4 o provide ready compressibility
of the body portion 2 along the central axis
thereof. A head or closure member 5 is secured
to the body portion 2, and it receives a needle
6 which is breferably rigidly andg bermanently
Secured to the head member §. A wire stylet 7
may be inserted within the opening in the needle
in. the customary manner, and a protective cover
cap $ may be provided to maintain the needle
in sterile condition, ‘

The syringe of Figure 1 may be made wholly
of moldable plastic materials, except for the
needle ang stylet. The body or receptacle portion
2 may be formed in a manner similar to the
formation of plastic bottles made of polyethylene
or similar yieldable and resilient plastic mate-
rials. Such materials are Irequently formed by
processes similar to those employed in glass blow-
ing, the body of polyethylene being blown within,
& forming mold. The receptacle bortion 2 is of

ing use of the syringe. The base 8 of the recep-
tacle may be of somewhat thicker wall section
to prevent collapse of the receptacle portion dur-
ing expansion in i
fully hereinafter
effect may be achieved by providing a conecave
portion {0 in the base. A flat annular surface
{1 may he brovided upcn which the unit may
rest in an upright Position.

The mouth of the receptacle portion 2 termi-
nates.in an annular flange {2 to which the head
or closure member 5 is secured. Thig member
may he formed by molding, employing polyethyl.
e€ne or other resinous material. Thig bart is
breferably formed with 2 somewhat heavier wall
thickness than the body of the receptacle 2 to
provide a measure of rigidity for broper support
of the needle ang to facilitate the operation of
Injecting or withdrawing fiuids from the body.
The closure membper § may in fact be formed of
& hard resinous molding composition such asg
urea or phenol with formaldehyde, The closure
member § includes g top portion 1§ and a depend-
ing flange portion {4, The flange {4 is provided
with an annular recess i5 which receives the an-
nular flange {2 of the receptacle portion 2. This
brovides a structure in which the closure mem-
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the adhesive being disposed within the recess 19
prior to assembly of the parts.

An annular upwardly projecting flange {6 is
provided on the closure 5, the flange being dis-
posed inwardly from the outer circumference of
the closure § to provide a shoulder 171 for the
reception of the plastic protective cover 8. This
cover member 8 may be molded of polyethylene,
polystyrene, or other moldable material, flexible
or rigid.

A central reinforeing and securing projection
or boss I8 is molded in the closure 5, and it is
preferred to dispose the needle § within an open-
ing in the mold disposed centrally of the mold
opening in which the boss 18 is formed and to
mold the clostire member 5 about the needle B,
thus insuring an adequate bond between the two
parts. An enhanced bonding action may be se-
cured by providing parbs, ribs or other pro,ec-
tions on the outer surface of the needle in the
area disposed within the boss 8, although this
is not essential for a secure pond may ke ob-
tained, particularly where the closure 5 is formel
of urea formaldehyde or phenol formaldehyde
molding compositions. As an alternative, the
boss 18 may be provided with a central open-
ing for the reception of the needle 6 and the
same may be frictionally fitted therein or may
be adhesively secured in position.

As will be observed by reference to Figure 1,
the needle 6 may be gisposed a thort distance
from. the inner head surface {9 of the closure 5
so that the closure 5 forms a complete seal for
the contents of the reccptacie 2. The styict ¥
may be pressed
head surface 18. If desired, of course, the n:e-
dle 6 may extend completely through the top 13
of the closure, in which event no piercing of the
head member will be required at the point of
use, or a separate sealinz diaphragm may be
provided, interposzd between the ncedle and the
container contents.

preferably, the cover cap 8 1s frictionally held
onto the closure & but if desired, th's may ke
supplemented by providing interlock’ng projec-
tions 2¢ on the inside of the cover cap 8 and the
outside of the flange {4, such as sCrew threads,
lugs, or the like, as shown in Fizure 2.

A permanent licuid-tight and airtight seal

should be obtained between the closure 5 and the ;

receptacle 2. By close frictional fitt'ng of the
flange {2 within the recess {5, a satisfactory ceal
may generally be obtained; and, as ment oned
above, this may be supplemented by the use of
an adhesive.
such as screw thread prejections or the like 22 on
the closure member 28 and the receptacle 24, as
shown in Figure 2, may also be employed to se-
cure the desired seal. In this embodiment, the
receptacle portion 24 is molded as a separate unit
as are the closure member 22 and a base member
2% Complementary sSCrew threads are formed
on the base member 28 and the lower end of the
receptacle portion 24 and the two parts are firmly
sealed together by serewing the base member
onto the receptacle portion in the same manner
as the closure member is secured to the recep-
tacle. The particular method of jo'ning the clo-
sure to the receptacle is not critical and many
Gifferent types of structures may be employed,
two simple types of joints being shown for pur-
poses of illustration in Figures 1 and 2.

Figure 5 shows a structure in which the clo-
sure member 26 is integral with the body or re-
ceptacle portion 27 and a separate base member

dewnwarcly to perforate the i

Mechanical securing arrangements 53
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28 is secured to the body or receptacle portion
27 by screw thread projections 29 formed on the
parts. This unit may be readily formed of poly-
ethylene resin and the needle 30 joined thereto
in the formation of the closure and receptacle
portions, or it may be otherwise secured in posi-
tion.

Also as shown in Figure 2, digital members 3
may be provided on the closure portion to assist
in the positioning of the device in use.

As shown in Figure 3, the syringe is preferably
grasped adjacent to the base portion by the
thumb and index finger, and one or more fingers
are applied to the digital members or to the clo-
sure portion if no digital members are provided.
An upward force may then be applied to the re-
ceptacle, and because of its plicated structure
the capacity of the receptacle will be increased
and 2 negative pressure will result at the needle.
This action is essential in the intramuccular in-

ection of cerfain me _icaments which should not
be iniected into the blocd strcam. In this opera-
tion, the neecle is inzert2d and negabive pressure
is applied by expanding the receptacie. If the
blood stre is cizposed ab the needle point,
rlcod will bs dravm into the recertacle and will
be observed there throuch the transparent or
tvansluzent bo.y thereof. In :fuch cvent a re-
pozitionng of the nezéle will be effected: znd,
when in proper p sition, force may be arpied,
a3 indi ated in Figure 4 where the digital por-
t'ons are ¢isgposzd betwe'n thz inlex and second
fn~er an . foree it azolie by the thumb to com-
+ the vi ated rezprasie and thus compress
e, re ueng the volume thereof, apzl ing
ve pressure to the centents, and in ecting
[ n-s of the razeztacle through the needle
'n-o the body of the rat'znt.

Y/here the syrnge is tc ke used as a blood speci-

m-n racectacle, the necdl: 6 will ke preferakly

in~gsed eceentric with rezpect to the closure
member 5 so that the n2-dle may be inserted
w'th facility into a vein ani then negative pres-
sure «ill ke applied in thz manner illustrated

™

a1

., in Figure 3 to withdraw a specimen of lood into

the receptacle 2. The cOVer cap 8 may then be
applied and seale? in pos’t'on and the specimen
tr-nsferred to the laboratory for analysis. Where
g removarle clos—re i provided as shown in Fig-
ure 2, or where the base member is removable
as shown in Figures 2 ard 5, the rerrovable mem-
ber may be detached for the dicchar~e of the
spesimen. Where the parts are integrally formed
or agdhesively joined, the receptacle porfon mway
be severed with a blade and the contents dis-
charged through the severed opening.

The provision of a removable closure is par-
ticularly desirable where the syringe is for use
in blood chemistry, for it permits an operator to
decant the supernatant portion of the specimen
with the recertacle disposed in an upright p-si-
tion on its base. It also facilitates ready removal
of clotted blood. Of course, & gall quantity of
crystals of sodium citrate, sodium oxalate, or
other anticoagulant may be disposed within the
receptacle pricr to use, and under such circum-
stances the uncoagulated blood may be dis-
charged from the rcceptacle through the needle.
This is not possikle, cbviously, with clotted or
coagulated blood.

The size of the receptacle 9 will vary depending
upon the service for which it is intended. For
many physiological injections, a volume of 1 cc.
will be adequate; whereas, for blood specimens,
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a size of 10 ce. or 20 cc. may be required. The
size of the unit is not critical and the invention
will be applicable to units of all sizes from the
smallest for conventional medicament injections
to the larger sizes for blood specimen and similar
uses.

Should it be desired to utilize the receptacle
2 for retaining a blood specimen without the nee-
dle, a separate sealing cover cap may be pro-
vided therefor similar to the cap of Figure 2
without the needle and without the digital por-
tions. The cover cap preferably will be provided
with screw threads or the like complementary to
the elements 22 of Figure 2. However, the unit
may be sealed by pinching the needle with a
hemostat or forceps or by bending it upon itself
to thereby seal off the opening therein.

From the foregoing it will be clear that by this
invention there is provided a disposable injection
syringe and blood specimen receptacle which may
be produced at low cost with conventional equip-
Iment. The unit is simple to operate and is ex-
tremely compact, facilitating its packaging and
shipment. The operator may readily visualize
the functon of the device and the contents of the
receptacle and g completely sterile backage may
be provided with the contents fully sealed. The
device will perform all of the functions of the
more complicated and expensive conventional
plunger type syringes.

Iclaim: ’

1. A double action syringe comprising 3 hollow
receptacle including an impervious body portion
of yieldable plicated form which is readily expan-

sible and contractible digitally to increase and de- °

crease the volume thereof, relatively rigiq head
portion at one end of said body portion and form-
ing an hermetic seal therewith, g relatively rigid
closure member af the other end of said body por~

tion at one end of said body portion and forming

an hermetic seal therewith, a relatively rigid clo-
sure member at the other end of said body por-
tion, and a hollow needle carried by said closure
member and constituting the sole passageway for
communication with said body portion, whereby
said head portion and closure member may be
digitally grasped and axial forces applied there-
through to effect collapse and expansion of said
plicated body portion and fluid transfer with re-
spect to said receptacle will be effected solely
through said needle.

2. A double action syringe or the like in ac-
cordance with claim 1 in which the closure mem-
ber is joined to the body portion and carries the
needle.

3. A double action syringe or the like in ac-
cordance with claim 1 in which the closure mem-
ber is integral with the body portion and the
needle is disposed therein and in which a base
member is removably secured to the body portion.

4. ‘A double action syringe or the like in ac-
cordance with claim 1 in which there are sepa~
rate base and closure members joined to the
body member at opposite ends thereof, one of
which carries the needle,

5. A double action syringe in accordance with
claim 1 in which the body is formed of translucent
plastic material.
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6. A double action syringe comprising g hollow
receptacle including an impervious body portion
of generally cylindrical vieldable plicated form
which is readily expansible and contractible gen-
erally along the axis thereof by digital forces to
increase and decrease the volume thereof, a rel-
atively rigid head portion at one end of said body
bortion and forming an hermetic seal therewith,
a relatively rigid closure member secured to the
other end of said hody portion and sealed thereto,
and a hollow needle carried by said closure mem-
ber and constituting the sole passageway for com-
munication with said body portion, whereby said
head portion ang closure member may be digi-
tally grasped and axial forces applied there-
through to effect collapse and expansion of said
plicated body portion angd fluid transfer with re-
spect to said receptacle will be effected solely
through said needle.

7. A double action syringe comprising a hollow
receptacle including an impervious outer body
wall portion of yieldable plicated form which is
readily expansible and contractible digitally to
Increase and decrease the volume thereof, a rela-
tively rigid reinforcing head portion integral with
the outer body wall portion and of greater thick-
ness than the body wall portion and hermetically
sealing one end thereof, a separate relatively rigid
closure member sealingly aitached to the opposite
end of said body wall portion, and a hollow needle
carried by said closure member and constituting
the sole passageway for communication with said
body portion, whereby said head portion and clo-
sure member may be digitally grasped and axial
forces applied therethrough to effect collapse and
expansion of said plicated body portion and fluid
transfer with respeet to said receptacle will be
effected solely through said needle.

8. A disposable blood specimen retractor com-
prising a hollow receptacle including a thin im-
pervious body wall portion of vieldable plicated
form which is readily expansible digitally to in-
crease the volume thereof, a relatively rigid re-
inforcing head portion at one end of said body
portion and forming an hermetic seal therewith,
a relatively rigid closure member at the other end
of said body portion, and a hollow needle carried
by said closure member and constituting the sole
bassageway for communication with said body
portion for application of negative pressure to
said passageway upon expansion of said plicated
body wall portion to effect transfer of blood
through said needle to said receptacle upon in-
sertion of said needle into g blood stream.

CHARLES B. PETERSON, Jr.
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