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The present invention relates to a sterile access
devme for addlng and removing ﬁmds from con-
tamers and more particularly to a novel pump
and storage.sac. which may be uised in connection
With corntainers employed for collecting, handling,
processing, -and storing of blood ‘plasma, whole
blood, and ‘other fuids which. require & high de-
gree of ster111ty

“ThHe' ‘pump and storage sacof the.present inven-
tion is partlcularly useful with ‘bottles, and bottle
cIosures ‘and stoppers, ‘which ‘permit either filling
or, emptymg of such. bottles without displacement
of ‘the Stopper. from. the mouth .therecf. The
pump.and.sac.of the. Jpresent 1nvent1on are.espe-
cially usefil in the techniques . employed in the
collection 6f blood Zrom donors, and, therefore,
fhéinvention is descrlbed in deta11 for use in such
bleedmg .processes. .

Before infusion.of stored blood.into.a. recipient,
a,Spe leen of the reclplent’s ‘blood.and a sample
of he stored ‘blood are. mixed : to. ‘make certain
thatthey will react. satistactorily.. This is stand-
ard procedure even. though the stored blood . has
been previously typed and classified.

“Thus,. in the . process, of collecting blood. from
donors, it is customary to obtain a small sample
of the blood to be. used as & reaction sample at
thé time of. ‘infusion’ into "the recJ,p,xent This
sample comprlsmg appmx1mately 10-6ubic: centi-

metérs in volume in.most cases, 1s.collected in.a ¢

small glass test tube .which:is then _fastened ‘to
the side of the blood botfle" by, Tor example )
pressure .sensitive. adhesive tape. "It has been
found that the small test tube when fastened in

this;;position ‘often ‘hecomes broken.or -displaced ¥

so that the attending physician is frequently
compelled” ‘to “withdraw & small sample of blood
from the storage botile by:improvised means in
order that ‘he-ean-assure -himself-that the blood
in the bottle is -suitable -for infusion into. ithe
reécipient.- This procedure -is. inconvenient “and
time-consuming :and gdncreases; the possibility of
contamination of the blood with subsequent.dele-
termus gffects upon the: Yecipient or the.complete

loss of .2 unit of blood at a ‘time when. it-is.des-

perately needed to save & humanlife.
It is, accordingly, an important object of the

- present invention to provide a novel sterile access

device affixed to a container which may be used
to provide a sample of the fluid within the con-
tainer without danger of contamination of the
contents thereof, or to supply additional mate-~
rials to the fluid within the container.

Another object of the present invention is to
provide a sterile access device for use with a
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2
container used in handlmg, ‘storing -and tregting
of blood, plasma ‘serum,- vaccines ‘and -the -like:
under preseribed ‘sterile conditions and in-which:
provision ‘is made for testing a portion of the:
contents ‘of the container without affect}ng the
sterile conditions of the ﬂu1d

Another object of - ‘the . present invention-is ‘te
provide a, comb1nat1on pump and-sa¢ arrange-
ment ‘which can ‘be made an integral part -of the:
stoppers used as closures for'blood bottles which:
will permit the simple and convenient-withdrawal
and storage of 'a sample from ‘the ‘container -at:
any time after the . bleedmg of ‘the -donor in-a
_ fashion that ‘will ‘obviate, ‘completely the possi=-
5 bility. of contammatmn or mismatching -caused:
by the 1nadvertent attachment of the ‘incorrect;
reaction or typing ‘sample ‘to'the bottlein question:.

It is another object of the present invention to:
provide .a. simple and efﬁc1ent container for -col=
lecting and storing ﬂu1d whmh can be easily and!
economically manufactured

‘Other objects of ‘this mventlon ‘will appear in:
the following, description and appended -claims;,
reference being had to the accompanying ‘draw-
ings forming a ‘part’ of this specification ‘wherein:
like reference characters designate ‘corresponding:

parts in the several views.,

In the drawmgs* P

Fig, 1 is.a m1dsect10na1 view of the sterile:

ceess ‘device .of the present mventmn and’ 111us—
trating the pump. and sac, attached to. a3 blood
stopper of a typs‘in’ common use, and ‘showing
the device. pmor to removn:[g a- sample from the
container.

. ‘Fig. 2 is. 2 flagmentary m1dsect10nal view of
the pump and sac shown 'in Fig. 1 during, ‘the
operation.of obtaining a -sample .of blood from a
blood storage bottle. ‘

‘Before- explammg the present 1nvent10n in. de-
t4il, it is'to be understood that the Anvention .is
1ot limiited in-its:apolication:to the : idetails: o,f
construction:and-arrangement:of partsillustrated
in -the accompanying :drawings, sincethe invens
tion'is capable ofiothercemboditents and-of being
practlced or carr1ed outiin-various ways.. Also;
it s to be understood ‘that the ‘phraseology or
terminoclogy employed herein is for the purpose
of description and not of limitation.

With reference to the drawings, a body or stop-
per | having a hole 2 is shown extending into
the neck of a storage bottle 2¢. The end 3 of the
tube 4 projects through the hole 2 and terminates
adjacent the inner end thereof.

The tube and stopper are hoth preferably



formed of a resilient material, such as rubber,
although any suitable material may be used.

The tube 4 is provided on the end 5 with a sac
comprising a relatively thick walled cup-shaped
enlargement 6 and a concave diaphragm 8. The
diaphragm 8 is preferably formed of an elastic
or deformable material, such as rubber or other
similar material. The walls of the enlargement
6, as shown, become thinner toward the periph-~
ery 1. However, it has been found that the wall
thickness is not critical to the pumping operation
of the sac.

The concave diaphragm 8 is secured to the
wall 6 adjacent the periphery T of the enlarge-
ment and forms a pumping chamber therein. At
the innermost or central portion of the con-
cave diaphragm 8 is a small handle 8. In this
embodiment of the device, the handle 9 is in-
tegrally cast as a portion of the concave dia-
phragm 8. The base portion {0 of the handle
is made larger than the opening i to provide
a reinforced seal on the end of the tube § when
the bottle is evacuated and the diaphragm 8§
is drawn inwardly into the enlargement 6.

In operation, when it is desired to remove a
sample of blood from the bottle 2¢, the handle
9 is pulled in an outward direction-as indicated
by arrow 12, Fig. 2, while the bottle 2a is held in
a tilted fashion so that the blood 13 in the
bottle covers the opening (4 in the stopper f.
The pulling action on the handle 9 on the in-
wardly extending diaphragm 8 causes it to move
outwardly creating a void 15, Fig. 2, into which
the blood flows. When sufficient blood has en-
tered the void to satisfy the needs of the opera-
tor, the tube 4 is clamped shut at any suitable
point such as at 16 using any standard clamping
device. If the operator desires, the blood sam-
ple may be left in the sac or chamber for use at
a later time. If it is to be used immediately, the
sac may be separated from the tube by cutting
or the fluid may be withdrawn from the chamber
by a needle or similar tool.

It is desirable but not essential that the walls
of the pump and sac be made of a transparent
or translucent material so that it is possible to
see the blood collected in the sac.

Some technicians in collecting blood prefer to
bleed the reaction and typing sample directly
into the storage device. My invention permits
this procedure by the simple expedient of insert-
ing the bleeding needle through the wall of tube
4 and permitting the blood to flow into the sac
formed by the outward pulling of handle 8. In
collecting the sample in this fashion, it is de-
sirable to clamp shut the tube 4 at the point
i1, Fig. 1.

In addition to using the present sterile ac-
cess device for removing a sample from the con-
tainer, it may be employed to make small addi-
tions to a body of fluid within the container with-
out impairing the sterile condition of its con-
tents. For example, it is presently believed possi-
ble that stored blood periodically requires a
quantity of additives to maintain it in a usable
condition during storage. Such additions may
be made to blood or other fluid within a con-
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tainer such as by filling the sac at the same timé
the container is filled and then adding the con-
tents of the sac to the contents of the container
at any desired time. It will be understood that
when the device is used for making fluid addi-
tions to a container, prior to the addition, the
tube £ is maintained closed, as at 16, by any con-
ventional clamp or the like. In addition, it will
be understood that the sac of the present de-
vice may also be used to remove a sample, if
desired, after the additions have been made to
the contents of the container.

It is apparent from the foregoing that I have
made it possible to make access to a container
for sterile fluids and the like, in which a sample
may be withdrawn from a sealed container for
testing, or a fluid material may be added to an-
other fluid within the container without, in either
case, impairing the sterile conditions within the
container or requiring a breaking of the seal of
the container. )

Having thus described my invention, I claim:

1. A sterile access device for removing and
storing a blood sample from a blood container,
comprising a chamber having an inlet means and
formed from a concave inner wall and a con-
cave resilient outer wall disposed adjacent said
inner wall, said outer and inner walls being con-
nected at their peripheries, a handle affixed to
said outer wall for pulling said outer wall away
from said inner wall to create a negative pres-
sure within said chamber, and a fiexible tube
affixed to said innsr wall and extending there-
from for insertion into a blood container.

2. A sterile access device in accordance with
claim 1 and being further characterized in that
said handle is provided with an enlarged base
portion to cover and seal the inlet means of said
chamber during evacuation of said chamber.

3. A fluid receptacle for collecting and storing
fluids comprising a container, stopper means to
seal said container, s tube having one end ex-
tending through said stopper means into said
container, and a sac secured fo and communicat-

- ing with the opposite end of said tube, said sac

comprising a chamber having an inlet means and
formed from a concave inner wall and & concave
resilient outer wall disposed adjacent said inner
wall, said outer and inner walls being connected
at their peripheries, a handle affixed to said outer
wall for pulling said outer wall away from said
inner wall to create a negative pressure within
said chamber.
HUGH M. ARCHER.
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