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[571 - ‘ ABSTRACT 

A cylindrical, cup-shaped, porous, sintered powdered 
metal ?lter is sealed in a tubular thermoplastic ?tting 
(e.g., the needle-retaining hub of a hypodermic needle 
or an adaptor or a connector in the line of an intrave 
nous infusion set) by force-?tting the open end of the 
?lter within an annular bead on the interior wall of ‘the 
tubular ?tting and induction heating the ?lter so that 
the thermoplastic bead will flow into the pores of the 
?lter to form a continuous ring seal between the ?lter 
and the interior wall of the ?tting. 

7 Claims, 5 Drawing Figures 
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FILTER DEVICE IN TUBULAR FITTING FOR 
MEDICAL INJECTION EQUIPMENT AND THE 

LIKE 

The present invention relates generally to medical 
equipment and, more speci?cally, to ?lter devices for 
use in medical injection equipment such as hypodermic 
needles and intravenous infusion sets. 

In recent years medical researchers have been ex 
pressing increasing concern about the presence of par 
ticulate contamination in parenteral solutions intravas 
cularly infused or injected into patients, and about the 
possible harm such contamination may cause. The term 
“parenteral solutions” as used throughout this patent is 
intended to refer to any solution intravenously or intra 
muscularly fed to a patient, including medication in 
jected by a hypodermic syringe and various solutions 
(e.g., glucose, blood, medication, et cetera) fed intra 
venously through an intravenous infusion set. 

It is estimated that the average hospital patient cur 
rently receives approximately 2.5 liters of parenteral 
solutions during his illness, and the critically ill patient 
may receive as much as 100 liters or more. Recent 
studies have shown that the parenteral solutions are 
often contaminated by particulate matter from the in 
fusion equipment, e. g., the glass or plastic container for 
the solution, the tubing set, the stopper or “bung” and 
other accessories of the equipment. Obviously such 
contamination may be harmful to the patient, depend 
ing on the type, size, quantity, etc., of the contaminat 
ing particles. Harmful effects have been demonstrated 
by medical researchers by means of human autopsies 
and studies on various animals. . , 

Particulate contamination is also present in the pa 
renteral solutions injected into patients by means of hy 
podermic syringes. Sources of such contamination in— 
clude the syringe barrels, plungers (which typically 
have rubber tips) and the covers (typically rubber) and 
interior (typically glass) of multi-dose vials from which 
solutions to be injected are withdrawn. 

It is thus apparent that there is a need in the medical 
field for some means to prevent or minimize particulate 
matter contamination'in parenteral solutions. 

It has been suggested that filters be employed in in 
jection equipment to filter particulate contamination 
from parenteral ?uids fed to patients. However, no ?l 
ters or ?lter devices heretofore designed have met with 
any appreciable acceptance or use in the medical ?eld 
because none of these prior ?lter devices have satisfied 
various requirements that any ?lter employed in con 
junction with medical injection equipment must meet. 
One such requirement is that the ?lter element must be 
effectively sealed or bonded in the ?uid ?ow line of the 
injection or infusion equipment to insure that the ?lter 
performs its intended function effectively and ef? 
ciently. 
A second requirement is that the ?lter device and 

means of incorporation into the injection or infusion 
equipment not add appreciably to the cost of the equip 
ment, particularly in view of the fact that most of the 
injection and infusion equipment in use today is dispos 
able (i.e., designed to be discarded after a single use). 

A third important requirement is that the ?lter must 
be compatible with the shape, size and operation of ex 
isting injection and infusion eqiupment. 
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2 
The ?lter device of the present invention, .and the 

method of making the device satisfy the ef?ciency, cost 
and compatibility requirements discussed above, and 
provide other advantages which will become apparent 
from a review of the ?lter device and method of the 
‘present invention as shown in the drawings and de 
scribed in the following speci?cation and claims. 

In the drawings: 
FIG. I is an exploded perspective view of a hypoder 

mic needle into which a ?lter device of the present in 
vention may be incorporated. 
FIG. 2 is a sectional elevation view of the hub or tu 

bular ?tting of the apparatus shown in FIG. l with a ?l 
ter element of the present invention being inserted 
therein. 

FIG. 3 is a sectional elevation view similar to FIG. 2 
showing the ?lter in place in the ?tting. 
FIG. 4 is a sectional elevation view similar to FIGS. 

2 and 3 showing the ?lter being induction heated to 
seal it in the ?tting. 
FIG. 5 is a partial sectional elevation view showing in 

greater detail the seal between the ?lter and the ?tting. 

FIG. 1 illustrates a hypodermic needle 10 into which 
the filter device of the present invention may be incor— 
porated. The needle 10 includes a needle cannula 12 
(preferably stainless steel) connected to the forward or 
distal end of a thermoplastic tubular hub or ?tting 16 
having a porous, sintered, powdered metal ?lter ele~ 
ment 18 therein. The hypodermic needle 10 of FIG. 1 
is only an exemplary showing of a medical injection de 
vice into which the ?lter device of the present inven 
tion may be incorporated. It iscontemplated that the 
?lter device of the present invention may be incorpo 
rated in various types of medical equipment and the 
like, including intravenous infusion sets, hypodermic 
syringes and double luer adapters. The tubular thermo 
plastic ?tting or connector 16 is exemplary of only one 
of numerous types of connectors, ?ttings, adaptors and 
hubs into which a ?lter may be incorporated and sealed 
to form the ?lter device of the present invention. 
The structure of the ?lter device of the present inven 

tion and the method by which the porous metal ?lter 
18 is sealed into the tubular thermoplastic connector 
16 to form a_?lter device of the present invention may 
best be understood by referring to FIGS. 2 to 5. 
The thermoplastic connector 16 is of generally tubu 

lar shape and has internal peripheral wall 19 de?ning 
a longitudinal passage 20 extending therethrough. The 
outer or proximal end 22 of the passage 20 is tapered 
outwardly (commonly referred to in the medical ?eld 
as a female luer taper) to facilitate sealing reception of 
the tip of a syringe (or other tubular member) to which 
the proximal end of the ?tting 16 is to be connected. 
The forward or distal end of the passage through the 
stem 24 may be cylindrical or tapered to receive the 
butt end of the needle cannula 12, which may, for ex 
ample, be epoxy bonded therein. 
The intermediate portion of the peripheral wall 19 of 

passage 20 is provided with a shoulder 30 which func 
tions as a seat for the end of the ?lter 18. An inwardly 
projecting annular ring or bead 32 is provided on the 
interior wall 19 of the ?tting 16 just above the shoulder 
or seat 30. The internal diameter of the bead 32 is 
slightly less than the outer diameter of the ?lter 18 so 
that the end of the ?lter 18 can be force-fit into the 
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bead 32 in a manner and for a purpose described more 
fully below. 
The term “thermoplastic, as used herein, is in 

tended to refer to any plastic material that will soften 
when heated and re-solidify or harden when cooled. 
The thermoplastic ?tting or connector 16 is preferably 
constructed of a relatively rigid thermoplastic such as 
polypropylene, polycarbonate or polyethylene tere 
phthalate. 
The ?lter 18 is preferably cylindrical cup-shaped in 

form, having a closed rear end 36 and an open forward 
end 38 defined by a forward peripheral wall 39. 
The ?lter 18 is preferably formed of a porous, sin 

tered, powdered stainless steel. The particular forma 
tion and interrelationship of the particles of the ?lter 
18 are important, but do not constitute a part of the in 
vention of this patent. The composition of the ?lter 18 
may be of the type described in copending application 
Ser. No. 354,309, ?led Apr. 25, 1973. 
The filter element 18 is positioned and sealed or 

bonded in the tubular ?tting 16 in the following man 
ner. 

The ?lter element 18 is inserted, open end ?rst, into 
the passage 20 of the fitting 16 by means of a suitable 
tool, such as the insertion tip 40 of a suitable vacuum 
tool, as shown in FIG. 2. The ?lter element 18 is held 
on the tool 40 by suction, and is pressed downwardly 
through the plastic annular ring or bead 32 until the 
forward peripheral wall 39 of the open forward end 38 
rests or seats on the annular shoulder 30. As noted 
above, the outer diameter of the ?lter element 18 is 
slightly larger than the internal diameter of the annular 
bead 32 so that the forward end of the filter 18 is force 
?t in the annular bead 32 to compress and deform the 
bead (see FIG. 3). 
With the filter element 18 in place (i.e., with the for 

ward end wall 39 of the ?lter abutting the shoulder 30 
in the ?tting l6 and the forward end portion of the pe 
ripheral wall of the ?lter l8 force-fit in the annular 
bead 32), the filter element 18 is heated to a tempera 
ture and for such a time to heat the thermoplastic bead 
32, which melts or softens and ?ows into the pores in 
a continuous ring around the forward end portion of 
the outer peripheral wall of the ?lter element 18. As 
shown in FIG. 4, it is contemplated that the ?lter ele 
ment 18 may be heated by the electromagnetic ?eld 
generated by induction heating coils 44. It is contem 
plated, however, that other means of heating the ?lter 
element 18 may be employed so long as such heating 
means does not interfere with the compressive force 
exerted by the ?lter element on the annular bead 32. 

FIG. 5 is an enlarged sectional view illustrating the 
intrusion of the plastic bead 32 into the pores around 
the outer peripheral wall of the forward end portion of 
the ?lter element 18 after the bead has cooled and re 
solidi?ed. 

It is to be noted that the seal or bond formed between 
the bead 32 and the forward end portion of the outer 
surface of ?lter element 18 is a relatively thin continu 
ous ring which does not signi?cantly reduce the effec 
tive surface area of the ?lter which is exposed to the so 
lution to be ?ltered. Thus, the seal will not inhibit the 
?ow rate of the solution which must pass through the 6 
filter. It is to be noted that the foregoing is a signi?cant 
advantage of the present invention because it is essen 
tial to maintain the effective surface area of the ?lter 
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4 
element 18 at a maximum to insure that the ?ow rate 
of the solution passed through the ?lter may be main 
tained at the desired level. It will also be noted that the 
cylindrical cup shape of the ?lter element 18 maxim 
izes the effective surface area of the ?lter which is ex 
posed to the solution to be passed therethrough, con 
sistant with the over-all size limitations imposed by the 
?tting into which it is inserted, to maximize the permis 
sible ?ow rate of the solution. 
From the foregoing, it will be appreciated that the 

method of the present invention provides a ?lter device 
for medical injection equipment and the like which is 
relatively inexpensive, ef?cient and readily adaptable 
for use with existing injection and infusion equipment 
(e.g., plastic ?ttings, such as injection needle hubs). 
The ring seal or bond formed between the tubular ?t 
ting and the peripheral wall of the ?lter provides an ef 
fective continuous seal which does not interfere with 
the critical, permissible ?ow rate of solution through 
the ?lter, yet insures a ?uid tight seal to prevent ?uid 
from passing around, rather than through, the ?lter ele 
ment. Thus, the method and resulting ?lter device of 
the present invention satis?es the existing need in the 
industry for a device which will effectively eliminate or 
minimize particulate contamination in parenteral ?uids 
to be injected into patients. 

It is contemplated, of course, that numerous changes 
and modi?cations may be made to the particular em 
bodiments of the method and ?lter device described 
above and shown in the drawings without departing 
from the scope of the present invention. For example, 
while a cylindrical cup-shaped ?lter has been shown 
and described as a preferable embodiment, it is con 
templated that method and ?lter devices of the present 
invention may employ ?lter elements of other shapes, 
such as disk shapes, plate shapes and rounded cup 
shapes. 

Accordingly, it is intended that the scope of the pres 
ent invention be limited only by the scope of the ap 
pended claims. 

I claim: 
1. A ?lter device for medical infusion and injection 

equipment and the like, comprising: 
a generally cylindrical, cup-shaped, porous, sintered 
powdered metal ?lter element having an open dis 
tal end and a closed proximal end; 

a tubular, thermoplastic ?tting having a longitudinal 
passage extending axially therethrough; a radially 
inwardly projecting annulus on the internal periph 
eral wall of said longitudinal passage; means de?n 
ing a radially inwardly projecting seat on the inter 
nal peripheral wall of said longitudinal passage; 

said ?lter element having a peripheral edge at said 
open distal end thereof; said peripheral edge of said 
?lter element being disposed on and in contact 
with said seat of said ?tting; said radially inwardly 
projecting annulus on the internal peripheral wall 
on said longitudinal passage having been softened 
and forced into pores of said ?lter element along a 
continuous peripheral ring adjacent to said periph 
eral edge of said open distal end of said ?lter ele 
ment. 

2. A ?lter device for medical infusion and injection 
equipment and the like, comprising: a tubular member 
formed of relatively rigid thermoplastic, said tubular 
member having an internal annular projection therein; 
a sintered, porous, powdered metal ?lter having an end 
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surface and a continuous peripheral wall extending 
from said end surface; 

said annular projection of said tubular member and 
said peripheral wall of said ?lter being sealed to 
one another along a continuous peripheral ring as 
a result of said ?lter and said annular projection 
having been ‘heated to a temperature such that a 
portion of said annular projection flowed into 
pores of said peripheral wall of said ?lter and the 
subsequent cooling of said ?lter body and said an 
nular projection. 

3. The filter device of claim 2 wherein said ?lter is 
made from stainless steel particles. 

_ 4. The ?lter device article of claim 2 wherein said 
thermoplastic is a polycarbonate. 

5. The filter device of claim 2 wherein said thermo 
plastic is a polyethylene terephthalate. 

6. The filter device of claim 2 wherein said thermo 
plastic is a polypropylene. 

7. A ?lter device for use as a part of an apparatus for 
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6 
the infusion or injection of parenteral ?uid comprising: 

a fitting formed of relatively rigid thermoplastic hav 
ing an interior peripheral wall de?ning a passage 
therethrough; an annular projection on said inter 
ior wall; and a shoulder on said interior wall; said 
shoulder being spaced from said projection; 

a sintered, porous, powdered stainless steel tubular 
?lter having a closed end and a continuous periph 
eral wall extending from said end and adapted for 
a force ?t into said annular projection and to abut 
said shoulder in said ?tting; 

said annular projection and said peripheral wall of 
said ?lter being in leakproof relation as a result of 
said ?lter and said annular projection having been 
heated to a temperature such that a portion of said 
projection ?owed into pores of said peripheral wall 
and the subsequent cooling of said ?lter and said 
projection. 


