
Sept. 19, 1967 N. W. ELLMANN 3,342,179 
FOOD COLLECTION AND SAMFLING APPARATUS 

HAWING SEPARABLE COUPLING MEANS 
Filed June 18, 1965 

O 

H NN sN f 

Arrorway 

  



United States Patent Office 3,342,179 
Patented Sept. 19, 1967 

3,342,179 
BLOOD COLLECTION AND SAMPLING APPA. 
RATUS HAVING SEPARABLE COUPLNG 
MEANS 

Norbert W. Ellmann, Chicago, Ill., assignor to Abbott 
Laboratories, North Chicago, Ill., a corporation of 
Illinois 

Filed June 18, 1965, Ser. No. 465,024 
6 Claims. (CI. 128-214.2) 

This invention is directed to an apparatus for the col 
lection and sampling of blood drawn from a donor. More 
specifically, the apparatus of the invention provides an 
in-line needle construction whereby a needle mounted 
in a housing secured to the blood collection tubing can 
readily be exposed for collection of a blood sample by 
the camming action of opposed faces of the housing which 
are defined by a rupturable line of weakness. 

Co-pending patent application Ser. No. 267,752, filed 
Mar. 25, 1963, now patent No. 3,217,710, issued. Nov. 
16, 1965, shows a blood collection apparatus provided 
with an in-line needle, the in-line needle being molded in 
a rupturable plastic hub member which is located in the 
collection tubing. The hub member is separable to expose 
said needle, whereby the exposed needle can be inserted 
into a pilot tube for the collection of a sample of the 
donor's blood, for cross-matching purposes. In the fabri 
cation of the in-line needle assembly as shown in said 
co-pending application, the hub assembly is molded di 
rectly over the in-line needle per se. Consequently, when 
the hub portion is ruptured and the upper segment thereof 
is removed in order to expose the needle, it can often 
occur that the tight fit of the hub on the needle renders 
it difficult to remove the upper portion from the needle. 
This is, of course, undesirable since it is essential to the 
economy of blood collection that the collection be suscep 
tible of taking place in a relatively short period of time, 
because of the necessity of close observation by a trained 
technician. 
The instant invention overcomes the aforementioned 

deficiencies of the prior art devices, by providing a line 
of weakness about the periphery of the hollow body mem 
ber in which the in-line needle is mounted. The line of 
weakness is located at a skew angle relative to the longi 
tudinal axis of said body member, whereby a twisting 
force applied to the upper and lower section of said 
body member in opposed direction severs said body mem 
ber at said score line. This provides opposed cam faces 
which act upon each other to relatively separate the up 
per and lower body sections to displace the upper body 
section from the needle, which is fixedly mounted in the 
lower body section, thereby facilitating removal of the 
upper body section and concomitant exposure of the in 
line needle. The ruptured score line also provides a 
tamper indication. A self-lubricating plastic sleeve may 
be anchored in the upper body section releasably en 
veloping the in-line needle and extending beyond said 
line of weakness, to provide a leak-proof seal at the 
line of weakness and to facilitate removal of said upper 
body section. 

It is therefore an object of this invention to provide an 
in-line needle assembly construction which enables easy 
separation of the in-line needle housing to expose said 
in-line needle for collection of a blood sample. 
Another object of this invention is to provide an in-line 

needle assembly having a housing including means adapted 
to facilitate relative displacement of adjacent sections of 
said body member to expose the penetrating end of the 
in-line needle. 
A further object of this invention is to provide an in-line 

needle assembly comprising a frangible plastic housing 

2 
having a line of weakness in skew relation to the longi 
tudinal axis of the housing, whereby relative rotation in 
-opposite directions of the housing sections on either side 
of said line of weakness, severs said housing at said line 
of weakness, the exposed edges at said severed line of 
weakness providing cam faces which act upon each other 
to longitudinally displace the housing sections with re 
spect to each other, thereby facilitating removal of the 
housing section covering the pointed end of said needle. 
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A concomitant object of this invention is to provide 
an in-line needle assembly comprising a needle housing 
having a score-line in skew relation to the longitudinal 
axis thereof, and dividing said body member into upper 
and lower sections, an in-line needle located in said hous 
ing having a lower end anchored in said lower section and 
a pointed end extending into said upper section, and a 
sleeve fixedly mounted in said upper section, enveloping 
the in-line needle and extending beyond said line of weak 
ness into said lower section, whereby relative rotation of 
said upper and lower sections with respect to each other 
breaks said housing at said score line and longitudinally 
Separates said housing sections to facilitate removal of said 
upper section from said needle point section. 

Other objects and advantages of the invention will be 
apparent as the same become better understood by refer 
ence to the following detailed description when considered 
in connection with the attached drawings. 

Referring to the drawings: 
FIGURE 1 is a diagrammatic view showing the blood 

collection and sampling apparatus employing the in-line 
needle assembly of this invention; 
FIGURE 2 is a cross-sectional view of the in-line needle 

assembly of this invention taken along line 2-2 of FIG 
URE 1: - 

FIGURE 3 is a cross-sectional view taken along line 
3-3 of FIGURE 2; 
FIGURE 4 is a side elevational view, partly in sec 

tion, showing the in-line needle assembly with the upper 
and lower Sections of the housing rotated with respect to 
each other and with the opposed camming faces acting 
against each other; 
FIGURE 5 is a side elevational view of the apparatu 

of FIGURE 1, after the device has been severed at its 
line of weakness and the housing sections separated; and 
FIGURE 6 is a fragmentary side elevational view of 

a modified embodiment of the invention. 
Referring now to FIGURE 1, there is shown a blood 

collecting and sampling apparatus generally indicated at 
9 which includes a blood collecting container 10 in which 
blood from a donor is accumulated. The container 10 is 
provided with a lower end strap 11 through which a 
Supporting member (not shown) can extend to support 
the container below a donor whereby blood is collected 
in the container by gravity flow. A lower end portion 12 
of the container 10 is provided with a centrally disposed 
passage 13 to which a flexible tube 14 is connected for 
communication with the interior of the container 10. A 
ball closure 15 in the passage 13 prevents an anti-coagul 
lant, normally contained in the container 10, from escap 
ing into tube 14. The ball 15 is displaced into the con 
tainer 10 prior to the collection of blood, so that blood 
can flow thereinto. 
The container 10 is seen to be provided with fitments 

17 and 18 for the later administration of blood. The 
blood collecting container 10 preferably takes the form 
of a bag composed of plasticized polyvinylchloride; how 
ever, the invention is not dependent upon any particular 
type of blood collecting container. 
The in-line needle assembly 18 includes a housing gen 

erally indicated at 20 having a passage 29 therethrough 
in which the in-line needle 40 is disposed. The housing 
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20 includes an upper section 22 and a lower section 21 
Severably interconnected by a neck portion having a 
frangible score line or line of weakness 24 formed there 
in. The flared end 41 of in-line needle or cannula 40 is 
Seen to be anchored in lower section 21 (FIG. 2) and to 
have a pointed piercing end section extending beyond 
Score line 24 into upper section 22. Although the end 41 
of the cannula is shown to be flared for purposes of key 
ing, any suitable means, such as projections or the like 
extending radially outwardly from the end of the can 
nula Suitable for locking the cannula to lower section 21 
of housing 20, can be utilized. 

Intermediate neck section 23 of housing 20 is seen 
to be of considerably smaller diameter than upper and 
lower body sections 21 and 22, to facilitate severance of 
the housing at the score line when finger pressure is 
applied in opposite directions to the pairs of integral 
wing members 27, 28 and 30, 31, which are formed on 
the respective lower and upper housing 21 and 22. Upper 
and lower sections 21 and 22 have respective tapered 
end members 26 and 25 over which the end of tubing 
length 14 and 14 are respectively secured, as by fric 
tion-fit, heat-sealing or solvent sealing. The other end 
of tube E4' is connected to an intravenous needle assem 
bly 35 of conventional construction. A sterility-maintain 
ing hood 35 is provided which removably fits over can 
nula 37. Tubes 14, 14, in-line needle assembly 18 and 
intravenous needle assembly 35 comprise the collection 
conduit for the channeling of blood from the venous sys 
tem of a donor to the blood collecting container 10. 

Passage 29 has an enlarged eccentric cut-out or ledge 
formed at the upper end thereof in upper housing sec 
tion 22. An accentric shoulder 52 of sleeve member 50 
is mounted in cut-out 53, locking the sleeve 50 in the up 
per housing section (FIG. 3). Body section 51 of sleeve 
50 extends from the collar 52, beyond the score line 24 
into the lower body section 21. The sleeve is mounted 
over the in-line needle 49, tightly and releasably envel 
oping the same. 

It will be observed that score line 24 is located in 
skew relation to the longitudinal axis of the passage 29, 
the score line being substantially planar and extending 
around the entire periphery of the neck section 23 of 
housing 26 and terminating at its horizontal extremities 
in horizontal edge portions 33 and 34 (FIG. 2). When 
ruptured, the score line presents opposed camming faces 
55 and 55. 

In the operation of the apparatus of this invention, the 
cannula 37 is inserted into the vein of a blood donor 
and blood is transfused through the collecting tubing 19 
into the blood collection container, after the ball 15 has 
been removed from the end of tubing 14. When the con 
tainer is filled with blood, length of tubing 14 is tem 
porarily closed as by clamping with a hemostat; tubing 
length 14 then is sealed off, by knotting, crimping with 
a metal ferrule, electronic sealing or the like. The in-line 
needle housing 20 is then grasped as by placing the fore 
finger and thumb of the left hand on wings 30 and 31 
and the thumb and forefinger of the right hand on wings 
27 and 28. Finger pressure is then applied to the wing 
members, to rotate the upper and lower body Sections 
in opposing directions, as shown in FIGURE 4. Initial 
rotation of the respective upper and lower housing sec 
tions as described, severs these sections along the score 
line 24 and, as rotation is continued, the opposed cam 
surfaces 55 and 56, which are opposingly inclined, in 
teract in camming relationship to each other to drive 
the upper and lower housing sections 21 and 22 apart 
along the longitudinal axis of passage 29. When the re 
spective body sections have been rotated 180°, the rela 
tive displacement of the housing sections by virtue of 
the camming action is completed, and these Sections are 
then grasped in the hands of the technician and pulled 
apart to expose point 42 of in-line needle 40. The point 
of the in-line needle 40 is then inserted in the rubber 
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4. 
stopper of an evacuated pilot tube (not shown), the 
hemostat which has clamped tubing 14 is removed, and 
blood from cannula 37 flows through tube 14' and in-line 
needle 40 into the pilot tube. This provides a sterile 
blood sample. The pilot tube is properly marked with 
the same identifying markings as container 10, for Sub 
Sequent cross-matching purposes at the time that it is 
desired to administer the blood in container 10 into a 
patient. 

In constructing in-line needle assembly 18, housing 
20 is molded over needle 40. Consequently, because of 
the tight fit which is obtained during molding, the cam 
ming action effected by the opposing forces of cam faces 
55 and 56 forces the housing sections 21 and 22 apart 
and loosens the cannula in upper section 22 for removal 
therefrom. 
To further facilitate the removal of the in-line needle 

40, sleeve 50 is inserted over the cannula, in tight-fitting 
relation, prior to the molding of the housing 20 there 
over. This facilitates the removal of the upper housing 
section, since the sleeve 50 is fabricated of a self-lubri 
cating material having a low coefficient of friction, such 
as nylon. The in-line needle 4) is therefore easily slidable 
out of sleeve 50. The sleeve 50 also serves to maintain 
the sterility of the in-line needle 40 and to prevent leak 
age of blood by providing a tight seal at the score line 
to prevent passage of blood or contaminants through the 
Score line perforations. 
The eccentric shoulder 52 of sleeve 50 serves to an 

chor the shoulder and consequently the upper end of the 
sleeve in upper housing section 22, so that the sleeve is 
displaced with upper housing section 22 when the upper 
and lower housing sections are severed by twisting. Ad 
ditionally, this anchoring of the sleeve enables the sleeve 
to be removed from the in-line needle when the upper 
and lower body sections are pulled apart, as best shown 
in FIG. 5. 

It will be appreciated that, although the line of weak 
ness is shown in the drawings as being located at an angle 
of approximately 45 with respect to the longitudinal axis 
of passage 29, this angle can be varied without departing 
from this invention. For example, by increasing the 
angle of the score line with respect to the longitudinal 
axis of passage 29, the longitudinal displacement of the 
housing sections obtained by the interaction of cam faces 
55 and 56 can be increased. By decreasing the angle of 
the score line the mechanical advantage obtained by the 
interacting cam faces can be increased. 

Furthermore, although the score line 24 is shown in 
the preferred embodiment as being of a substantially 
planar configuration having horizontal edge portions 33 
and 34, it is within the scope of this invention for the 
score line to have a completely planar configuration or 
to have a continuously curved shape such as shown by 
score line 24' of FiG. 7. So long as the score line is a sub 
stantially continuous curve or substantially straight line, 
convenient camming action of the cam faces is obtained. 
It will further be appreciated that although the neck 23 
is shown in the drawing as being of circular cross-sec 
tion, the cross-sectional shape of such neck and its dimen 
sions may be varied without departing from the spirit 
and scope of this invention. 
The housing 20 is preferably a unitary, molded member 

of rigid, frangible plastic material such as a polycarbon 
ate (commercially available as Lexan) or an acetate butyr 
ate styrene copolymer (commercially available as Cry 
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lastic). Other plastic materials which can be utilized for 
the housing are styrene, acrylic and nylon. The plastic 
sleeve 50 is preferably constructed of a self-lubricating 
plastic having a low coefficience friction, so that the 
needle 40 may readily be removed from within the sleeve. 
A particularly suitable material for this purpose is nylon. 

Although a score line 24 is shown in the preferred 
embodiment, comprising alternating webs of material of 
the body member and empty spaces, it will be apparent 
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that other forms of lines of weakness can be utilized, 
such as by necking down the plastic in the area which 
is desired to be broken. 
The above-described embodiment of the invention is 

illustrative in character only, and it will be understood 
that modifications in form and detail in the invention can 
be made without departing from the spirit and scope of 
the invention. Accordingly, the present invention is not 
to be considered as limited except as is consonant with 
the scope of the following claims. 

I claim: 
1. Blood collection apparatus comprising: a blood 

collection container, a hypodermic needle, a hollow frangi 
ble housing having an upper end and a lower end, a 
first length of flexible tubing intercommunicating said 
container and said upper end, a second length of tubing 
intercommunicating said lower end and said hypodermic 
needle, a line of weakness defined by said housing about 
the periphery thereof in skew relation to the longitudinal 
axis of said housing providing opposed cam faces and 
conditioning said housing for separation into an upper 
section and a lower section, a cannula mounted in said 
housing and having a first end fixedly mounted in said 
lower section and a pointed end removably extending into 
said upper section, whereby said cam faces interact to 
longitudinally separate said upper and lower sections 
when said sections are twisted in opposite directions 
relative to each other. 

2. Blood collection apparatus comprising: a blood col 
lection container, a hypodermic needle, a hollow plastic 
housing having an upper end and a lower end, a first 
length of flexible tubing intercommunicating said contain 
er and said upper end, a second length of tubing inter 
communicating said lower end and said hypodermic nee 
dle, a substantially planar line of weakness defined by said 
housing about the periphery thereof in skew relation to the 
longitudinal axis of said housing and conditioning said 
housing for separation into an upper section and a lower 
section, a cannula mounted in said housing and having a 
first end fixedly mounted in said lower section and a 
pointed end removably extending into said upper section, 
whereby the edges of said line of weakness act as 
camming surfaces to facilitate separation of said upper 
and lower sections when said sections are twisted in 
opposite directions relative to each other. 

3. Blood collection apparatus comprising: a blood 
collection container, a hypodermic needle, a hollow plastic 
housing having an upper end and a lower end, a first 
length of flexible tubing intercommunicating said con 
tainer and said upper end, a second length of tubing in 
tercommunicating said lower end and said hypodermic 
needle, a substantially planar score line defined by said 
housing about the periphery thereof in skew relation 
to the longitudinal axis of said housing and conditioning 
said housing for separation into an upper section and 
a lower section, a cannula mounted in said housing and 
having a first end fixedly mounted in said lower section 
and a pointed end removably extending into said upper 
section, a pair of opposed wing members mounted on 
each of said upper and lower sections, whereby the edges 
of said housing act as camming surfaces to longitudinally 
separate said upper and lower sections when said sections 
are twisted in opposite directions relative to each other 
by application of finger pressure to said wing members. 

4. Blood collection apparatus comprising: a blood 
collection container, a hypodermic needle, a plastic hous 
ing defining a longitudinally extending passage and having 
an upper end and a lower end, a first length of flexible 
tubing intercommunicating said container and said upper 
end, a second length of tubing intercommunicating said 
lower end and said hypodermic needle, a peripherally 
extending line of weakness defined by said housing in 
skew relation to said passage and conditioning said hous 
ing for separation into an upper section and a lower 
section, a cannula in said passage having a first end fixedly 
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6 
mounted in said lower section and a point removably ex 
tending into said upper section, a pair of opposed wing 
members mounted in opposition on each of said upper 
and lower sections, whereby application of twisting finger 
pressure to said wing members to rotate said sections 
with respect to each other severs said housing at said 
score line and the severed score line faces act as cam 
ming surfaces to separate said body sections, thereby 
facilitating removal of said upper section to expose said 
cannula point for insertion into a pilot tube. 

5. Blood collection apparatus comprising: a blood 
collection container, a hypodermic needle, a plastic hous 
ing defining a longitudinally extending passage and having 
an upper end and a lower end, a first length of flexible 
tubing intercommunicating said container and said upper 
end, a second length of tubing intercommunicating said 
lower end and said hypodermic needle, a peripherally 
extending substantially planar score line defined by said 
housing in skew relation to said passage and conditioning 
said housing for separation into an upper section and 
a lower section, a cannula in said passage having a first 
end fixedly mounted in said lower section and a point 
removably extending into said upper section, a sleeve 
surrounding a portion of said cannula and having one 
end fixedly secured to said upper section and a second 
end removably mounted in said lower section, a pair of 
opposed wing members mounted in opposition on each 
of said upper and lower sections, whereby application of 
twisting finger pressure to said wing members to rotate 
said sections with respect to each other severs said hous 
ing at said score line and the severed score line faces act 
as camming surfaces to separate said sections, thereby 
facilitating removal of said upper section to expose said 
cannula point for insertion into a pilot tube. 

6. Blood collection apparatus comprising: a blood 
collection container, a hypodermic needle, a frangible 
plastic housing defining a longitudinally extending passage 
and having an upper end and a lower end, a first length 
of flexible tubing intercommunicating said container and 
said upper end, a second length of tubing intercommuni 
cating said lower end and said hypodermic needle, a 
peripherally extending substantially planar score line de 
fined by said housing in skew relation to said passage and 
conditioning said housing for separation into an upper 
section and a lower section, a cannula in said passage 
having a flared end fixedly molded in said lower section 
and a pointed end removably extending into said upper 
section, a flexible sleeve mounted in said passage releas 
ably encircling said cannula and having a first end 
anchored in said upper section and a removable second 
end extending beyond said score line into said lower sec 
tion, a pair of opposed wing members mounted in op 
position on each of said upper and lower sections, where 
by application of twisting finger pressure to said wing 
members to rotate said sections with respect to each other 
severs said housing at said score line and the severed score 
line faces act as camming surfaces to separate said sec 
tions thereby facilitating removal of said upper section 
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and said flexible sleeve to expose said cannula point for 
insertion into a pilot tube. 
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