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BLOOD HANDLNG APPARATUS 
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Filed July 13, 1960, Ser. No. 42,691. 
5 Claims. (C. 128-214) 

This application relates generally to blood handling 
technique and equipment and more particularly to method 
and apparatus for the safe sterile collection and storage of 
Separate donations and sample volumes of the blood. The 
invention provides for collecting a blood donation into 
a storage container in sterile manner and through an 
integral donor tube, and, continuously with that dona 
tion collecting, for the obtaining of a sample thereof 
through the same donor tube into a separate sample 
chamber substantially without violating the closed sys 
tem and with minimum risk of contamination of the 
blood or of infection of the operator. 
The invention will be better understood from a con 

sideration of the following specification taken in con 
junction with the accompanying drawings in which 

FIG. 1 is an assembly view of one form of the inven 
tion apparatus and showing schematically the integral 
Separable donor tube coupling; 

FIGS. 2-6 are sectional views of several alternative em 
bodiments of the donor tube coupling of the invention; 

FIG. 7 is an exploded perspective of the FIG. 6 form; 
FGS. 8 and 9 are sectional and perspective views of a 

modification of the form of FEG. 6; 
FIG. 10 is a section of another form of the invention 

coupling; 
FIG. 11 is a section of yet another form of the same; 
FIGS. 12 and 13 show the manipulation of the FIG. 

11 form in accordance with the invention; and 
FIGS. 14 and 15 further illustrate the donation and 

Sample handling apparatus and manipulation of the 
invention. 

In the handling and more particularly the collecting, 
storing, and administering of human whole blood it is 
necessary with each blood donation to obtain separately 
a number of pilot blood samples for required laboratory 
tests, as Serological, group and type, and cross-matching 
tests. These tests may be and commonly are carried 
out by different agencies. Thus the agency for collect 
ing the blood may be required to perform serological, 
grouping and typing tests on the blood, while the trans 
fusion agency may be required to conduct cross-match 
ing and culturing tests. This testing by different agen 
cies at different times and places and for different pur 
poses will be understood generally to require at least 
two pilot samples, and to call for different sample cham 
bers each specifically designed for its particular type of 
test. 
The herein concerned dividing and storing of a unit 

or single blood collection in separate donation and sam 
ple volumes is sought to be carried out in simple or 
safe and sterile or contamination-free manner. The sam 
ple is desired to be positively and lastingly identified with 
but accessible without exposure of the donation. And 
the collection of the separate donation and sample vol 
lumes is ideally to be carried out in an integral closed 
System without entry or opening into such system which 
exposes either the attendant or the blood to contamina 
tion, or which risks alteration of the blood. 

In the prior practice with glass blood-storing equip 
ment there was utilized for obtaining the separate par 
ent and pilot sample collections a single unitary length 
of donor or collecting tube initially separate from the 
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equipment and mounting a phlebotomy needle at one 
end and another rigid cannula, such as a flask needle, at 
the other. In effecting the parent collection the phle 
botomy needle was applied to the blood donor and the 
flask needle inserted in a glass bottle which had been 
evacuated and closed by a cannula-pierceable self-sealing 
Stopper. For the sample collection the flask needle was 
withdrawn from the bottle and reinserted into a separate 
pilot-sample chamber or tube having a similar cannula 
pierceable, self-sealing closure. 
With the necessary use as described of a separate donor 

tube the glass bottle technique was disadvantaged by 
a double possibility of contamination, in that the fluid 
path of the donor set was exposed once for the inser 
tion of the flask needle in the bottle and then again a 
Second time for the insertion of phlebotomy in the donor's 
Weil. 

With the more recently introduced plastic blood and 
solution handling equipment there has been provided a 
collecting or donor tube integrally joined to a storage 
bag, whereby the main donation is collected into a truly 
closed system, and the initial one of the aforementioned 
two or more possibly contaminating needle exposures 
and insertions is eliminated. But in the prior technique 
with Such integral plastic bag and tube apparatus, and 
at least to obtain pilot samples of relatively large vol 
ume, the equipment was manipulated in open manner, 
i.e. the pilot samples were obtained from "open' blood. 

In the prior manipulation more particularly of the 
plastic apparatus the integral donor tube was severed or cut 
following collection of the main donation, after first clamp 
ing or otherwise closing the tube permanently below and 
temporarily above the cut. With the phlebotomy needle 
left undisturbed in the donor's vein, the stub of the donor 
tube was then carried to and inserted in an unstoppered 
pilot chamber, where upon the temporary clamp above 
the cut was released to allow the sample collection to 
proceed. It will be obvious that this described opening 
up by cutting of the donor tube and collecting of the 
pilot sample into an open tube both exposed the blood 
to possible contamination or alteration and subjected the 
attendant to risk of infection. 

This invention provides novel method and means for 
the safe, sterile collection of pilot samples in any quan 
tities to the limit volumetrically of the sample chamber 
and physiologically of the blood donor. The improved 
blood-handling technique and apparatus of the invention 
will be understood more particularly to combine the ad 
vantages of the glass bottle and separate donor tube equip 
ment in respect to the simplicity and ease of handling 
the samples with the advantages of the plastic bag and 
integral donor tube equipment in respect to the obtaining 
of Samples with safety and minimal chance of contamina 
tion such as is required for cross-matching and culturing 
purposes. Specifically the invention assures the complete 
identity of the sample and donation volumes and by their 
collection through the same route and subjection to the 
same hazards of contamination. 
The blood handling means or apparatus of the inven 

tion novelly provides an integral-separable donor tube in 
which a coupler cannula or needle is initially sealingly 
installed or enclosed in and as the flow path of some 
length of the tube. The invention donor tube is charac 
terized also as both initially integral and readily separable 
at such cannula enclosing length, and more particularly 
as manually manipulable to withdraw and expose the 
coupler needle for application to and piercing insertion 
through the stopper of a pilot tube. 

In FIG. 1 is shown a blood collecting, storing, and 
Sampling apparatus comprising a flexible elastic plastic 
collecting or donor tube indicated generally at 20 and 
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presenting an upper length 21 mounting a phlebotomy 
needle 22 having a manipulating hub 22a to which the 
end of the tube 22 is seized and a stem 22b projecting for 
insertion into the vein of a donor, conveniently in the arm 
as shown. 

Integrally-separably joined to the upper length 21 is a 
lower donor tube length 23 inletting to and more par 
ticularly integrally joined to and opening at its lower 
end through a wall of a collapsible blood storage bag 
24. The construction of the bag 24 and of the attach 
ment of the tube 23 thereto may be of any known or 
convenient form, for example that fully described in 
Walter Patent No. 2,702,034. And as therein also speci 
fied the bag 24 and tube 2 apparatus hereof may be 
and preferably is constructed of a tough, transparent, 
sterilizable, and hemorepellent plastic such as polyvinyl 
chloride. 

In accordance with the invention internally located 
means may be provided for initially closing the tube 20 
at the inner end or proximal to the bag 24, and which 
means are removable and may also be insertible from 
without and without entering the system. Such tube inner 
end closing means will be understood to close and seal 
any initially charged fluid in the bag, as when the tube 
outer end is opened. 
As shown in FIG. 1 the described self-contained ex 

ternally manipulable means for removably closing and 
sealing between the bag and tube comprises a hard ball 
or bead 25, which may be steel, and which is made or 
coated to be hemorepellent. The bead 25 is also over 
sizes, whereby upon inserting it will be frictionally held 
or lodged in the tube in the region of or adjacent the 
bag 24, and requires for blood collecting to be forced or 
expressed down into the bag 24 by squeezing or milking 
of the lower tube length 23 as hereinafter to be mentioned. 

Referring now again to the cross-matching of the blood, 
that test is a final clearance technique to assure compati 
bility of the donor's with the recipient's blood, and will 
be understood to require absolute and unmistakable iden 
tity of the pilot sample with its parent donation. And 
for significant or valid results in connection also with the 
mentioned culturing tests, it is equally necessary to those 
that the sample blood pass through the same route as 
and be exposed to the same hazards of contamination 
as the main donation. 
Thus the sample blood for the cross-matching and 

culturing tests ideally should be, and under this inven 
tion may be, taken from the donor or collecting tube as 
provided and retained integral with the storage bag. 
As shown in FIG. 1 and more particularly in FIG. 15 

a plurality of like identifying markings or symbol forma 
tions 27 are integrally raised or recessed at and to physi 
cally modify the tube length 23, and intermediate said 
symbol formations 27 "X’s” or other suitable markings 
or demarcations 28 are applied in the similar physically 
modifying manner at segmenting intervals, whereby to 
condition the tube for dividing by closing and sealing at 
said demarcations 28 into a plurality of individually 
sealed aliquot or sample storing segments or tubes which 
are positively and lastingly identified, and by their mark 
ing in manufacture also correctly related or matched 
one with the other and with the main donation. 

In accordance with the invention an aliquot or sample 
marking is applied to the collecting tube segment imme 
diately adjacent or proximal to the bag 24, and that is 
retained with the bag and whereby its marking serves to 
identify the main or parent donation. The additional 
aliquot storing segments marked off along the tube 23 
as between the demarcations or "X's' 28 will be under 
stood to have the same identical identifying symbol for 
mations 27, as are conveniently applied by a continuous 
marking operation. 
The integral donor collecting tube hereof comprises 

further the novel integral-separable coupling schematical 
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4 
ly shown at 30 in FIG. 1, and of which are shown in 
the other drawing figures the several embodiments now 
to be considered. 

In FIG. 2 the integral-separable donor tube is shown 
as comprising at the coupling 30 a cannula or stiff tube 
31 of steel or the like and proportioned as shown to 
fit snugly or closely within the donor tube. The cannula 
3 is seen as beveled or otherwise shaped at one end to 
present there a puncturing or piercing point 32. It may 
also, and conformantly with the system as a whole, be 
formed or coated at least at its bore or lumen to present 
to the blood a hemorepellent surface. 

In the FIG. 2 embodiment also the donor tube 20 is 
seen as formed or fused to be unitary or integral through 
the intermediate coupling 30, but conditioned there for 
manual separation or pulling apart of the same and to 
withdraw from or expose the cannula point 32 while re 
taining the cannula end 33 distal thereto seated in the 
upper tube length 21. The integral tube 20 of FIG. 2 
may be variously conditioned for its said pulling apart, as 
by interrupting or otherwise weakening its wall, for ex 
ample by a peripheral recess 34. Various means are 
likewise available for adhering the cannula 31 or more 
particularly its unpointed end 33 in upper tube length 
21, as herein by a metal-plastic cementing coating 35 
applied to one or the other or both of said cannula end 
and tube length. 

Further to the FIG. 2 coupling, the tube 20 has a 
freely sliding fit over the cannula 31 so that the manual 
pulling apart of the upper and lower tube lengths 21, 
23 with a strength to break the integral-separable cou 
pling, as at recess 34, will suffice to pull the lower tube 
length 23 away from the cannula 31, and so expose the 
piercing point 32 similarly as are shown to be exposed 
the coupler or cannula points of FIGS. 7 and 13. 

In FIG. 3 is shown an alternative embodiment which 
departs from that of FIG. 2 in that the donor tube 20 
is initially formed as separate lengths 21, 23, whereby 
the cannula 31 is conveniently first seized at its unpointed 
end 33 in the upper tube length 21, as by cementing 35, 
and the lower tube length 23 then drawn over the pro 
jecting or pointed cannula end 32 and closed or butted 
to the upper tube length 21 as shown. The said closed 
or butted ends of the tube length 21, 23 are then integral 
ly joined or sealed, as by a band or ring of sealant 36, 
in a manner or with a strength to permit their manual 
pulling apart or separating similarly as described for the 
FIG. 2 form. The sealant 36 qualifies the FIG. 3 form 
as equally tamper-proof as the integral tube of FIG. 2, 
in that when broken it affords a visual indication or tell 
tale that the system has been opened, by any said pulling 
apart of the donor tube. 

In either of the FIGS. 2 and 3 forms the integral-sep 
arable donor tube hereof may comprise also an integral 
puncturable membrane or diaphragm 37, FIG. 3, af 
fording a fluid tight closure of the lower tube length 23 
and at a point initially proximate the cannula 31. Fur 
ther, the donor tube may be formed at least at the end 
of the lower tube length 23 as deformable and expandible 
such that it may be collapsed lengthwise into reverse folds 
38, FIG. 4. With this construction the lower tube length 
23, which is initially closed by diaphragm 37, is axially 
closed or collapsed over the cannula point 32 sufficiently 
to cause or advance that to pierce diaphragm 37 as shown 
in FIG. 4, and thereby to open tube length 23 and more 
generally the donor tube 20 to the initial blood collection. 

In the FIG. 5 form the lower tube length 23 mounts 
a diaphragm 39 and is closed also by a rubber or other 
elastomeric, self-sealing insert or plug 40 seized in the 
tube end and seated proximal to the diaphragm as shown. 
With the use of such inserted self-sealing closure it will 
be convenient to space the tube lengths 21, 23 apart as 
by a rubber or other elastomeric sleeve 41 which is both 
radially expandible and axially collapsible, and has its 
opposite ends expanded and sealingly engaged over the 
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proximate ends of the said tube lengths 21, 23. Thus 
the sleeve 45 protectively encloses and seals against 
bacterial contamination the projecting cannula point 32, 
the extremity of which may be initially and protective 
ly inserted partway in the plug 46 as shown. 
The closing or collapsing manipulation of the F.G. 5 

form may serve to close or collapse the sleeve 4; in folds 
like those shown at 38 for the tube length 23 of FIG. 4, 
or if as optionally the tube 4, was stressed or elongated 
in the initial assembly it may merely be relaxed, upon 
the advancing of the cannula point 32 through plug 40 
and also diaphragm 39 to open the collecting tube 28. 

Further to the FIG. 5 form, it will be seen that the 
pulling apart of the tube lengths 21, 23, as following the 
blood collection, will reclose lower length 23 by the self 
sealing of plug 40 upon the withdrawal. So that in the 
FIG. 5 and similar forms the donor tube has a self-seal 
ing closure of its lower length or inner end. It may be 
noted also that the sleeve 4A may be grasped at, or be 
more firmly secured to, the lower length 23 so that it 
will be pulled off upper length 25 by the described Sep 
arating of the donor tube. Of course the FG. 5 form 
may at any desired time be manipulated as described to 
reclose the lumen or passage of without continuing the 
separating of the lengths of and to break the integral 
sealed coupling of the collecting tube. In other words 
the sleeve 41 may simply be returned by unfolding or 
restoring to the initial position shown in the drawing. 

It is here pointed out that while preferably intermedi 
ate as herein the coupling 38 and its closure means such 
as the diaphragm 37, or the diaphragm 39 and plug 40, 
may under the invention be located anywhere in the in 
tegral donor tube 28. For example, it may be located 
close to the bag 24, and with so much of the lower tube 
23 as projects exteriorly of the bag being so short as to 
admit of the diaphragm or other closure being located in 
the region of or even interiorly of the wall of said bag 
24. In such arrangement also and if employed the plug 
48 might be positioned just outside the bag, or in other 
words mounted with the surrounding stub tube as a pro 
jecting, closed and resealing inlet fitting for the bag. 

In the integral-separable donor tube coupling of FIG. 6 
a pair of rubber or the like hubs or sleeves 42, 43 are 
received over the tube ends, and they are Seized to the 
lengths 2, 23 by expanding over and contracting about 
their ends as stiffened by the inserted cannula 31, or by 
roughing or forming locking projections on both or the 
harder of said sleeves and tubes, or by inserting an ad 
hesive bond therebetween, or by a combination of any 
or all of these. The hubs or sleeves 42, 43 further have 
annular, interference-fitted, male and female projections 
42a, 43a, the female projection 42a engaging around and 
behind the male projection 43a and so sealing it against 
contamination such as might otherwise be wiped off on 
the cannula 3i incident to the removal of the sleeve 42 
therefrom. 
The flexible elastic nature of the rubber or similar 

sleeves 42, 43, and as well the particular configuration of 
their interference-fitted projections 42a, 43a will be under 
stood to permit the ready removal of tube length 23 from 
cannula 3 by the similar manual or pull-apart manipula 
tion of the coupling as described for the embodiments 
previously considered. 

Also with this interference-fitted sleeve form of the 
donor tube coupling, the lower tube length sleeve, herein 
male sleeve 43, may at or adjacent the end projection. 43a 
be continued as a solid wall 44, FIG. 8, whereby the 
lower tube length 23 has a self-sealing closure similarly 
as in FIG. 5. Thus and more particularly the insertion 
and withdrawal of the cannula 3E as already described 
will define in the sleeve plugging wall 44 a resiliently 
closed slit 44a, FG. 9. 
The upper tube length 21 and the inserted end 33 of a 

similar or smaller diametered cannula 31 may also be 
coupled as shown in F.G. 10, wherein sleeve 45 is ex 
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panded over and so contracts the tube end about the 
cannula, may additionally be secured interiorly while being 
shaped exteriorly to define the manipulating hub of an 
integral, tube-end-fitted coupler or needle assembly. Such 
needle fitted upper length is employed with a lower tube 
23 closed by a rubber or other self-sealing plug 46, which 
plug 46 has raised and/or recessed formations 46a which 
deform conformantly and so interlock with the softer tube 
23. The tube lengths 21, 23 are joined and the cannula 
31 sealingly enclosed by a rubber or similar flexible elas 
tic sleeve 47 expanded over the sleeve 45 and stretched 
over and also interlocking with the tube 23 as shown, and 
whereby when the donor tube is pulled apart the said 
sleeve 47 is withdrawn from the sleeve 45. The collect 
ing tube opening, closing, and separating manipulation 
of the FIG. 10 form is otherwise as heretofore described 
in connection with Fig. 5. 

in the form of FIGS. 11-13 the donor tube coupling 
comprises a hub 43 having a radial flange or shoulder 49 
and a dependent neck 50 interiorly recessed to receive the 
end of the upper tube 2 and also a rubber or other re 
silient sleeve 53 inserted and compressed between the tube 
end and the unpointed cannula end 32 on which the hub 
48 is positioned. A funnel-like coupling member or hous 
ing 52 has an elongated tubular closed-ended portion 53 
received over the cannula point 32 and a flaring or bowl 
portion 54 releasably engaged or snapped over the hub 
shoulder 49. The housing 52 mounts also a sleeve 55 
overlying the tubular part 53 and extending beyond it to 
engage and seize over the end of lower tube 23 as shown. 
The housing 52 is formed of rubber or other flexible elas 
tic material whereby its bowl portion 54 may be axially 
closed or collapsed as in FIG. 12 to advance cannula 
point 33 through the closed end of tubular part 53 and 
thereby to open the donor tube to the initial blood col 
lecticn. To break the coupling, the sleeve 55 is first 
pulled away to withdraw cannula 32 from and leave re 
siliently closed or resealing slit 53a in the end of said 
tubular part 53, and the elastic bowl portion 54 is then 
pulled or snapped off flange 49, all as shown in FIG. 13. 

In fabricating or readying the integral bag and tube 
apparatus for use it is given a distilled water rinse to re 
move pyrogenic materials, and the rinse water is ex 
pressed. Then the A.C.E., heparin, or other nutrient or 
preservative solution, if used, is Supplied to and without 
also admitting air to the bag, following which the needle 
22 and sheath or other suitable closure are then applied to 
the outer end of tube 26 to close and seal the entire 
Systein, and the equipment is sterilized with the container 
thus loaded and sealed. 

in the obtaining and sampling of the blood in accord 
ance with this invention, a knot 26, F.G. 1, is loose tied 
in the lower length 23, the sealing sheath or similar clos 
ing and sealing means is withdrawn from the phlebotomy 
needle 22, and the needle point 22b is inserted into the 
vein of the donor. 

it will be appreciated that when provided with the inner 
end ciosure, whether of the insertible-removable form of 
the FIG. 1 bead 25, or of the fluid tight form of the FIG. 
3 membrane 37, or of the self-sealing form of the F.G. 5 
plug 40, the apparatus is conditioned or protected upon 
the opening of the donor tube outer end, for the men 
tioned phlebotomy or otherwise, against the efflux of the 
contained solution or influx of contaminated atmosphere 
through the donor tube. - 

It may be noted also that, if desired, the air may be 
Substantially completely eliminated from the closed sys 
tem, even with the use of the integral or membrane type 
of donor tube inner end closure, and so as both to elim 
inate liquid-gas interface from, and secure blood-solution 
contact immediately upon collecting flow into, the donor 
tube. This is accomplished by merely filling the donor 
tube 26 with the A.C.D. or the like from the outer end 
before applying the sealing sheath. The manipulation of 
the apparatus to that end with the bead 25 is even more 
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simply to squeeze the bag with the donor tube held higher 
to force some of the solution back into the tube, and in 
cidentally to express the air ahead of it, and then to close 
the tube at both ends by inserting the bead and applying 
the sheath. Following which, again, the equipment may 
be sterilized with the solution in. 

Returning now to the description of the blood collec 
tion, the donor tube is then manipulated as necessary 
and from without to open it to fluid flow therethrough, as 
by milking down into the bag 24 the bead 25 of FIG. 1, 
or by axially collapsing as in FIG. 4 the couplings of 
FIGS. 3, 5, 10 and 11, and thereby to allow the blood 
collection to proceed by gravity and/or venous pressure. 

In some cases only one pilot tube of uncitrated or 
clotted blood or serum may be needed, as where the col 
lecting agency does its own serology and grouping tests 
and uses the clotted sample for those and the citrated 
sample of the donor tube for cross-matching; or alterna 
tively the collecting agency may use the clotted sample 
for serology alone and draw on the citrated samples of 
the numbered segmented donor tube for the grouping and 
cross-matching tests. In either event and following col 
lection of the blood into the bag 24 the donor tube 20 
may be closed as by clamping adjacent thereto and the 
phlebotomy needle 22 withdrawn from the vein and im 
mediately applied to an evacuated pilot or sample cham 
ber or tube 56, FIGS. 1, 14, and 15, the needle stem 22b 
being forced through the rubber or other resilient self 
sealing tube closure or stopper 57. The pilot tube 56 
is desirably and herein firmly or securely joined to the 
bag 24, as by adhesive straps or tapes 48, FIGS. 1 and 15. 
The uncitrated blood of the donor tube can then be drawn 
or stripped into the pilot tube and the donor tube closed 
as by knotting or clamping or sealing at the Outer end. 
Subsequent release of the inner end clamp allows reflux 
ing of the citrated blood from the bag back into the donor 
tube 20, and more particularly into the pilot chambers 27 
which following such refluxing are individually closed by 
flatting and sealing the demarcations 28 as at 29, FIG. 15. 
Or one or more integral pilot chambers 27 may be formed 
by knotting or clamping of the tube 24. 

In the above mentioned cases it may be preferred, and 
for two or more separate samples of or a larger volume 
of the uncitrated blood it will be required, to manipulate 
the apparatus in accordance with the following technique, 
wherein when the desired amount of blood has been col 
lected in the bag 24 the knot 26 pulled white-tight as 
shown in FIGS. 7 and 15. It will be understood that 
when tightened thusly, or sufficiently to express the fluid 
from its folds, the knot 26 forms an effective bacterial 
seal against contamination. Upon completion of the col 
lection of the blood in the bag 24, and to obtain the pilot 
sample, the donor tube coupling 30 is separated or pulled 
apart and the cannula 31 is then inserted in the tube 56, 
by forcing point 32 through the rubber or other resilient 
self-sealing tube closure or stopper 57. 
When during the above manipulation the cannula 31 is 

open for transit from the coupling 30 to the pilot tube 56 
the upper tube 21 may be pinched or clipped to prevent 
spillage of blood, which would otherwise be induced by 
venous pressure. Once the fluid path has been reestab 
lished as described the pinching is released or the clip re 
moved and the pilot collection allowed to proceed under 
the same venous pressure or under the negative pressure 
of the evacuated pilot tube. 
Upon completion of the collection of as many of the 

pilot tube 56 samples as are called for the phlebotomy 
needle 22 is withdrawn from the donor's vein and the 
coupler tubing length 21 and its associated needles 22, 31. 
are discarded. 
The blood in the lower tube length 23 is then refluxed 

into the bag 24 by stripping or compressing the tube to 
collapse the same and thereby express all of the blood 
whereby it may be mixed with the A.C.D. or other con 
ditioning or preserving medium or solution with which 
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8 
the bag may be initially provided. Upon subsequent re 
lease of the collapsing force the blood will be drawn back 
into the tube 23 by its elastic or shape restoring tendency, 
and the blood so redrawn into the lower tube 23 will be 
in all respects duplicatory or representative of that re 
maining in the bag 24. The lower tube length 23 can 
then be closed and divided as by heat sealing at the 
demarcations 28 into segments or pilot tubes 27 in which 
are thereby individually sealed aliquots or samples which 
as just mentioned are representative of the main or parent 
donation or collection, and which are permanently and 
unmistakably identified therewith by the identifying mark 
ings or indica 27. As shown in FIG. 15 the seals 29 may 
be of a width such as admits of their dividing or cutting 
without opening into the segment to either side thereof. 
Our invention is not limited to the particular embodi 

ment thereof illustrated and described herein, and We set 
forth its scope in our following claims. 
We claim: 
1. In an apparatus for obtaining separate main dona 

tion and pilot sample blood volumes in sterile manner, 
an intergral flexible plastic collecting tube, said tube con 
ditioned for separating in a length thereof, a flexible 
plastic blood container integrally joined to an end of said 
collecting tube, a donor needle mounted at the other end 
of the tube, and a stopper piercing cannula received in 
said tube and pointed at one end for applying to a stop 
pered pilot tube, said cannula positioned in said condi 
tioned length such that said separating exposes said 
pointed end, said collecting tube initially providing a Sub 
stantially uninterrupted path for the flow of blood from 
the donor needle to the flexible blood container. 

2. The apparatus of claim 1 wherein the tube is con 
ditioned for separating by weakening its wall so that it 
may be pulled apart manually. 

3. In an apparatus for the sterile collection of a blood 
donation and separately of a blood sample, a first tube 
length for connecting to a blood donor, a flexible plastic 
blood container for storing a blood donation, a second 
tube length for connecting said first length initially to 
said flexible plastic blood container, said second length 
integrally joined and inletting to said container, a pointed 
stopper piercing cannula inserted part way and secured 
in the end of said first tube length, the end of said second 
tube length drawn over the cannula portion projecting 
from said first tube length, and means integrally sealing 
between the ends of said first and second tube lengths, 
said sealing means permitting and visually signaling the 
pulling apart manually of said tube lengths to expose said 
projecting cannula portion for sterile connection to a 
sample storing means, said first and second tubes and 
cannula initially providing an uninterrupted path for the 
flow of blood from the blood donor to the flexible plastic 
blood container. 

4. In an apparatus for the sterile collection of a blood 
donation and separately of a blood sample, which appa 
ratus comprises a flexible plastic blood container for stor 
ing a blood donation, an integral donor tube provided at 
one end with a donor needle and inletting into said con 
tainer at the other end, and a ball valve lodged in said 
other end of said donor tube, to prevent flow from and 
into said container; the improved donor tube which com 
prises two elongated Sections of tubing, the first section 
of tubing provided at one end with a donor needle and 
at the other end with a pointed stopper piercing cannula 
inserted part way and secured in said other end, a second 
Section of tubing the first end of which is drawn over the 
cannula portion projecting from the other end of said first 
Section of tubing, the other end of said second section 
of tubing integrally joined and inletting into said con 
tainer, and means integrally seating between the ends of 
said first and second sections of tubing, said means per 
mitting and visually signaling the pulling apart manually 
of said tube length to expose said projecting cannula por 
tion, said first and second sections of tubing and cannula 
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initially providing an uninterrupted path for the flow of 
blood from the donor needle to the ball valve. 

5. The apparatus of claim 4 in which said means com 
prises a pair of interlocking members provided at the 
other end of said first section of tubing and the first end 
of said second section of tubing, respectively. 
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