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FILTER AND NEEDLE ASSEMBLY 
INCORPORATING THE FILTER. 

The present invention relates to a medical needle as 
sembly such as a hypodermic syringe or a venoclysis 
equipment for introducing a medicament or blood into 
the human body. 
Extreme precautions are taken to prevent pharma 

ceutical preparations from becoming contaminated be 
fore they are injected or infused into the human body, 
but there still exist possibilities that impurities may be 
introduced into the preparations during the administer 
ing processes. These particles may be introduced into 
the preparations when, for example, the ampoules or 
breakable cartridges containing the preparations are 
ruptured or punctured or when, for example, the fluid 
conducting tubings are ?tted to the rubber plugs of the 
reservoirs of the venoclysis equipment. The ?ne frag 
ments of the materials forming the ruptured container 
of the preparation or the rubber plug may ?nd their 
way through the administering system into the blood 
stream of the human body. 
Various ?lter means have therefore been proposed 

and put into practice for the purpose of removing the 
thus produced impurities from the medicaments before 
the medicaments are discharged from the needles or 
cannulae of the administering equipment. Typical ex 
amples of the prior art ?lter means adapted to achieve 
this purpose will be the one formed of staple ?bres 
pressed or otherwise con?gured into a lump form and 
the one formed of nylon fabrics or sintered nylon pow 
der. During use of these filters, it frequently happens 
that relatively short ?bres are separated from the lump 
or fabrics or minute fragments fractured or torn apart 
from the sintered powder and are consequently en 
trained in the preparations passed through the ?lter 
means. While the impurities initially contained in the 
preparations‘passed to the filter means may be col 
lected by the ?lter means at satisfactory efficiencies, 
the preparations which have passed through the ?lter 

‘ means thus contain other impurities that result from 
the ?bres or fragments separated from the materials 
forming the ?lter means. The present invention con 
templates elimination of these drawbacks inherent in 
the prior art administering needle assemblies. 

In accordance with the present invention, there is 
provided an administering needle assembly which com 
prises a ?rst bored member having a longitudinal bore 
for conducting ?uid .therethrough, a second bored 
member disengageably fitting at one end on the first 
bored member and having a longitudinal bore extend 
ing throughout its ‘length and in communication with 
the bore in the ?rst bored member, a needle securely 
connected at one end to the other end of the second 
bored member and having an axial bore extending 
throughout its length and in communication with the 
bore in the second bored member, and a ?lter which 
comprises a wad of at least one length of continuous ?l 
ament of synthetic resin substantially uniformly en 
twined into the wad form and which is located in a pas 
sageway formed through the aligned bores in the first 
and second bored members, the ?lament having a de 
nier number ranging'from about 75 to about 150 and 
the wad of the ?lament ‘having a density ranging from 
0.8 gram/cma to about 1.6 gram/cm“. Preferably, the 
denier number of the filament may range from about 
75 to about 85 and, in this instance, the density of the 
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2 
wad may range from about 0.8 gram/cm3 to about 0.9 
gram/cm“. The wad may be preferably located in the 
bore in the second bored member for facilitating the 
exchange of the filter with a new one together with the 

a second bored member and the needle which are usually 

disposable as a unit. 
Other features and advantages the administering nee 

dle assembly according to the present invention will be 
come apparent from the following description taken in 
conjunction with the accompanying drawings in which: 
FIG. 1 is a perspective view showing a wad of a ?la 

ment wound on a spindle during a process to form the 
filter to be incorporated into the needle assembly ac 
cording to the present invention; 
FIG. 2 is a perspective view of the wad of the filament 

released from the spindle illustrated in FIG. 1; 
FIG. 3 is a longitudinal sectional view showing a pre 

ferred embodiment of the needle assembly incorporat 
ing the filter of the initial con?guration illustrated in 
FIG. 2; 
FIG. 4 is a perspective view of another form of ?lter 

which may be incorporated into the needle assembly 
embodying the present invention; 

FIG. 5 is a longitudinal sectional view showing a pre 
ferred embodiment of the needle assembly incorporat 
ing the ?lter of the con?guration illustrated in FIG. 4; 
FIGS. 6 and 7 are fragmentary longitudinal sectional 

. views of still other preferred embodiments of the nee‘ 

30 

40 

45 

60 

65 

dle assembly according to the present invention; and 
FIG. 8 is a longitudinal sectional view showing part 

of still another preferred embodiment of the needle as 
sembly according to the present invention. 

Referring to FIG. 1, the filter to be incorporated into 
the needle assembly proposed by the present invention 
is comprised of at least one length of continuous ?la 
ment 10 of synthetic resin. The ?lament 10 may be ex 
truded in a heat-plasticized condition from an ori?ce in 
a usual extrusion die (not shown) and wound, when set, 
on a spindle 12 into the form of a roll 14 of a desired 
diameter. The spindle 12 should then be removed from 
the roll 14 of ?lament so as to allow the ?lament 10 to 
entwine on itself into the form of a wad 16 shown in 
FIG. 2. The ?lament 10 will become entangled more 
intricately and uniformly when the wad 16 is forced 
under pressure into a working position. The entangle 
ment of the ?lament 10 may be enhanced and conse 
quently the density of the wad 16 made more uniform 
where the ?lament is extruded or otherwise afterwards 
processed to a curled condition. Generally, the density 
of the wad 16 of ?lament will vary with the ?neness 
(which is herein indexed in terms of the denier num 
ber) and the length of the ?lament and/or the pressure 
with which the wad 16 is forced into the working posi 
tion. 

FIG. 3 illustrates an embodiment of the medical ad 
ministering needle assembly incorporating the ?lter 
thus comprised of the wad 16 of the ?lament 10. The 
needle assembly is herein shown as a hypodermic sy 
ringe of Leur-type including a syringe barrel 18 having 
a longitudinal bore 20, and a plunger 22 longitudinally 
slidably received in the bore 20. The syringe barrel 18 
has formed at its leading end a snout 24 tapering to 
ward its tip. A needle holder 26 has .a bore 28 tapering 
toward its reduced end to match the tapering snout 24 
of the syringe barrel 18 so that the needle holder 26 can 
be press ?tted on the snout 24 through its tapering bore 
24. The needle holder 26 carries at its reduced end a 
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needle 30 having a piercing point 32 and a passageway 
(not shown) extending throughout its length as is cus 
tomary. The con?guration of the hypodermic syringe 
above described is merely for the purpose of illustra 
tion and, as such, the syringe may have any other con 
figuration which is in common use or which may be 
modi?ed therefrom. 

In accordance with the present invention, the wad 16 
of the ?lament 10 formed in the manner previously de 
scribed is positioned at the leading end of the bore 20 
in the syringe barrel l8, viz., immediately anterior to 
the snout 24.‘The wad 16 of the filament 10 will thus 
serve as a filter to remove impurities entrained in a 
pharmaceutical preparation or blood‘ to be adminis 
tered through the syginge barrel 18. The wad 16 is 
forced into the syringe barrel 18 by a pressure selected 
to provide a desired density of the wad ?nally posi 
tioned in the barrel. > 
FIG. 4 illustrates another preferred configuration of 

the ?lter of the needle assembly according to the pres 
ent invention. Referring to FIG. 4, the filter comprises 
a bobbin 34 having a pair of ‘spaced ?anges 36 and 36’ 
and a shaft or cross member which is connected or inte 
gral at its ends with the ?anges 36 and 36' of a prede~ 
termined diameter. The flanges 36 and 36’ are formed 
with suitable members of apertures 40 and 40', respec 
tively, which are preferably in alignment with each 
other as illustrated. The bobbin 34. thus constructed is 
usually formed of a plastic material .but, where desired, 
it may be formed of metal. The shaft or cross member 
carries thereon a roll 14 of at least one length of contin 
uous filament of synthetic resin which is entwined sub 
stantially uniformly. The roll 14 of filament may be 
formed in such a manner that the filament l0 extruded 
from an orifice in a usual extrusion die (not shown) is 
wound irregularly on the shaft or cross member until 
the resultant roll of filament has a diameter which is 
substantially equal to the diameter of the ?anges 36 
and 36'. Where the filter is prepared in this manner, the 
density of the roll 16 of the filament will vary not only 
with the ?neness and length of the filament 10 but the 
tension at which the ?lament is wound on the bobbin 
34. The density of the roll 14 of the filament 10 may 
therefore be selected through proper adjustment of the 
tension with which the filamentis wound on the bobbin 
34 during preparation of the ?lter. 
FIG. 5 illustrates a hypodermic syringe incorporating 

the ?lter of the con?guration illustrated in FIG. 4. The 
syringe is shown as constructed similarly to that illus 
trated in FIG. 3 and thus the corresponding parts in 
both ?gures are designated by like reference numerals. 
Referring to FIG. 5, the ?lter consisting of the bobbin 
34 and the roll 14 carried thereon is positioned at a 
leading end portion of the longitudinal bore 20 in the 
syringe barrel 18. The ?uid to be administered from the 
syringe barrel 18 or sucked in through the needle 30 is 
passed through the roll 14 of the entwined ?lament in 
the bore 20 through the apertures in one of the ?anges 
36 and 36' of the bobbin 34 and emerges from the roll 
14 through the apertures in the other of the ?anges, 
whereby the particles contained in the ?uid are col 
lected in the entwinements of the ?lament forming the 
roll 14. . 

The ?lter incorporated into the needle assembly ac 
cording to thepresent invention has thus far been as; 
sumed as being locatedwithin the elongated bore 20 in 
the syringe barrel 18 by way of example. In order to fa 
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4 
cilitate the use of the syringe to exchangethe used ?lter 
with a new one simultaneously when he exchanges the 
needles, it will be advantageous to have the filter lo 
cated within the needle holder 26 which is disengage 
ably ?tted to the snout 24 of the syringe barrel 18 in 
each administering process. FIGS. 6 and 7 illustrate 
embodiments of the hypodermic syringe arranged in 
this manner, wherein only the snout portion 24 and the 
needle holder 26 complete with the needle 30 are indi 
cated. Thus, FIG. 6 shows the embodiment in which the 
filter consisting of the wad 16 prepared in the manner 
illustrated in FIGS. 1 and 2 whilev FIG. 7 shows the em 
bodiment in which the filter comprising the roll 14 of 
the filament wound on the bobbin 34 as illustrated in 
FIG. 4. Ineither of the embodiments shown in FIGS. 6 
and 7, the filter is located within the tapering bore 28 
in the needle holder 26, viz., intermediate between the 
tip of the snout 24 on the syringe barrel 18 and the 
leading end of the tapering bore 28 in the needle holder 
26. Where desired, the needle holder 26 may be pro 
vided with a generally frusto-conical ring member 42 
inserted into the open end portion of the needle holder 
26 as seen in FIG. 7. The frusto-conical ring member 
42 has an outer peripheral surface tapered to match the 
inner peripheral surface of the needle holder 26 and an 
inner peripheral surface tapered to match the outer pe 
ripheral surface of the snout 24 of the syringe barrel 18. 
The ?lter in the needle holder 26 thus intervenes be 
tween the ring member 42 and the leading end of the 
needle holder 26 so as to prevented from being moved 
out of the bore 28 in the holder 26. The provision of the 
ring member 42 will be advisable where the filter ac 
cording to the present invention is to be supplied as a 
unit complete with the needle and the needle holder to 
the user of the needle assembly. 
While the ?lter has been described as being incorpo 

rated in the hypodermic syringe, the same may be used 
in a venoclysis equipment by which a pharmaceutical 
preparation is infused under pressure of gravity into the 
human body at a limited rate. The venoclysis equip 
ment generally includes a ?uid container having a ?uid 
outlet at its bottom in the operating position of the 
equipment. A ?exible tubing leads directly or through 
a suitable ?uid reservoir from this outlet and terminates 
in an adapter which is usually in the form of a bored tu 
bular member. The adapter is ?tted at one end to the 
leading end of the ?exible tubing so that the ?uid from 
the container is conducted thereto through the ?exible 
tubing. Referring to FIG. 8, the adapter is designated 
at 44 and is shown as having a hollow swell 44a as cus 
tomary. The adapter 44 has a forwardly pairing snout 
46 projecting from the leading end of the adapter 44. 
A needle holder 48 has an axial bore 50 which is ta 
pered toward its leading end to match the tapered outer 
peripheral surface of the snout 46. The needle holder 
48 is ‘snugly yet disengageably received on the snout 46 
through its axially tapering bore 50 as illustrated. The 
needle holder 48 carries at its end opposite to the snout 
46 a needle or cannula 52 having a piercing point 54 
as usual. , 

In the venoclysis equipment arranged as above de~ 
scribed, the ?lter according to the present invention is 
positioned within the bore 50 in the needle holder 48, 
viz., intermediate between the leading end of the nee 
dle holder and the tip of the snout 46 projecting into 
the bore 50. The ?lter is herein illustrated by way of ex 
ample as being in the form of the wad 16 of the en 
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twined filament prepared in the manner previously de 
scribed. Where preferred, however, the filter of the 
con?guration illustrated in FIG. 4 may be used in lieu 
of the wad 16 of ?lament. It is apparent that the filter 
of either of these configurations may be located, where 
desired, in the bore (not shown) in the adapter 44 in 
termediately upstream of the snout 46. 
The advantages of the ?lter and the needle assembly 

incorporating the needle in accordance with the pres 
ent invention will be more apparently understood from 
the following examples: 

Example 1 

A single continuous filament of cellulose acetate was 
extruded from an orifice of a known extrusion die to a 
denier number, of 75. The ?lament, measuring 3,500 
mm in length, was wound with a tension of 4 grams on 
a spindle of a diameter of 1 mm into a roll measuring 
4 mm in diameter and 3 mm in axial length and the re 
sultant roll of ?lament was removed from the spindle 
so as to form a wad of entwined filament weighing 29.2 
milligrams. The wad of ?lament was then stuffed by the 
use of a sterilized glass rod into the bore, measuring 3 
mm in diameter, of a needle holder of a usual venocly 
sis equipment with a pressure selected to achieve a den 
sity of 0.77 gram/cmi‘. A total of ten specimens of the 
?lter were prepared and respectively mounted in the 
venoclysis needle holders in similar manners. 500 mil 
lilitres of distilled water contained in the ?uid container 
bottle of each venoclysis equipment was dripped for 
about 30 to 40 minutes through the needle holder into 
a glass beaker which had been perfectly sterilized. Par 
ticles contained in the water thus transferred to each 
beaker were counted by the class of overall diameter 
through microscopic observation. Table 1 indicates the 
results of these tests. 

Table l 

Spec- Total Diam. of Particles (microns) 
imen Number of 
No. Particles - 24 25-49 58-99 100 - 

l l7 16 l 0 O 
2 l6 l4 2 0 0 
3 l6 l3 3 0 0 
4 l3 l2 1 0 0 
5 l8 l5 3 0 0 
6 l l 8 3 0 0 
7 7 6 l 0 0 
8 7 7 0 0 0 
9 9 6 3 0 0 
l0 l0 9 l 0 0 

Total 124 I06 18 O 0 

Example 2 
A total of 10 filters were prepared each from a single 

continuous filament of cellulose acetate of a 85 denier 
number and a length of 3,500 mm in manners similar 
to those of Example 1. Each of the filters was thus in 
the form of a wad measuring 4 mm in diameter and 3 
mm in axial length and weighing 33.1 milligrams. Each 
wad was then mounted in a needle holder of a venocly 
sis equipment similar to those used in Example 1, 
achieving a density of 0.87 gram/cm“. Tests were con 
ducted to examine the performances of the filters in 
corporated in these needle holders with the results indi 
cated in Table 2. 
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Table 2 

Spec~ Total Diam. of Particles (microns) 
imen Number of 
No. Particles - 24 25-49 58-99 100 - 

1 l9 l7 2 0 0 
2 l5 l2 3 0 0 
3 l3 12 l 0 0 
4 l8 l6 2 0 0 
5 l4 l0 4 0 0 
6 7 7 0 0 0 
7 l0 9 l 0 O 
8 l l l l O O O 
9 l7 l5 2 0 0 
l0 7 7 0 0 0 

Total 11H 1 l6 l5 0 0 

Example 3 
A single continuous filament of cellulose acetate was 

extruded to a denier number of 85 and in a length of 
3,500 mm. The ?lament was then wound with a tension 
of 4 grams on a bobbin having spaced ?anges of a diam 
eter of 4 mm and a shaft of a diameter of 1 mm and a 
length of 3 mm, forming a roll measuring 4 mm in di 
ameter and 3 mm in axial length and having a density 
of 0.87 gram/cm". A total of ten of such a ?lter were 
prepared and respectively mounted in venoclysis nee 
dle holders similar to those used in Example 1. Tests 
similar to those of Example 1 were then conducted with 
these ?lters in the venoclysis equipments, the results of 
the tests being demonstrated in Table 3. 

Table 3 

Spec.- Total Diam. of Particles (microns) 
imen Number of 
No. Particles - 24 25-49 58-99 100 — 

l l7 l5 2 0 0 
2 l7 l5 2 0 0 
3 l5 l2 3 0 0 
4 9 8 l 0 0 
5 6 5 1 0 O 
6 l l 5 6 0 0 
7 l0 7 3 0 0 
8 7 7 0 0 0 
9 7 7 0 0 0 
l0 7 6 l 0 0 

Total 106 87 19 0 0 

To compare the performances of the ?lter according 
to the present invention with known ?lters formed of 
fine ?laments, similar tests were conducted with speci 
mens each consisting of fabrics woven to pore sizes of 
approximately 25 microns. These specimen included 
ten of the ?lters (called specimens A) formed of nylon 
fibres of 75 denier number and 10 of the ?lters (called 
specimens B) formed of nylon ?bres of 85 denier num 
ber. The results of these tests are indicated in Tables 4 
and 5. 

Table 4 

No. of Total Diam. of Particles (microns) 
Speci- Number of 
mens A Particles - 24 25-49 58-99 100 - 

l 68 57 l l 0 0 
2 53 39 14 0 0 
3 74 59 ll 3 0 
4 6O 50 9 l 0 
5 54 46 7 l 0 
6 32 28 4 0 O 
7 29 l6 l3 0 0 
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Table 4-Continued ' 

No. of Total Diam. of Particles (microns) 
Speci- Number of ' 
mens A Particles - 24 25-49 58-99 100 — 

8 31 2i 9 l 0 
9 63 53 10 0 0 
1O 55 42 l l 2 0 

Total 519 411 100 8 0 

Table 5 

No. of Total ‘ Diam. of Particles (microns) 

Speci- Number of 
mens B Particles - 24 25-49 58-99 100 - 

l 75 62 13 0 0 
2 58 39 17 .2 O 
3 80 65 14 l O 
4 52 43 9 0 0 . 
5 49 39 9 1 O 
6 26 21 4 l 0 
7 79 64 l4 1 0 
8 28 25 3 0 0 
9 48 46 l l 0 
10 > 57 44 l2 1 0 

Total 552 448 96 8 0 

Similar tests were further conducted with commonly 
used ?lters including those of compacted staple‘ ?bres 
and those of sintered nylon powder. Table 6 shows the 
results of these tests. - - 

Table 6 

Spec- Total Diam. of Particles (microns) 
imen Number of 
No. Particles - 24 25-49 58-99 I00 — 

l 434 303 73 31 > 27 
2 635 472 74 49 40 
3 386 273 74 23 l6 
4 243 148 58 25 12 
5 254 160 60 24 I0 
6 263 l66 67 23 7 
7 151 59 45 I7 30 
8 273 132 63 44 34 
9 l,l98 l,080 71 28 l9 
l0 H4 ‘ 72 23 I0 9 

Total 3,951 2,865 608 274 204 

From comparison between Tables 1 to 6, it will be 
apparent that the filter according to the present inven 
tion has a signi?cantly greater ability of ?ltering fine 
particles contained in fluid than that of the ?lters which 
are conventionally in common use. While the particles 
of the diameters larger than 50 microns can be per 
fectly ?ltered, the ?lter according to the present inven 
tion especially features an ability to strain the impuri 
ties of the diameters smaller than 25 microns. The ?lter 
herein proposed is thus expected to greatly contribute 
to the purification of medicaments and blood to be ad 
ministered into human bodies although the same will 
find practical applications in various other ?elds such 
as, for example, for removing impurities from chemical 
solutions in laboratory experiments. 

For the purpose of determining optimum denier‘ 
numbers of the ?laments'to form the ?lter according to 
the present invention, the ?lters of the con?guration 
illustrated in FIG. 1 were prepared from ?laments of 
denier numbers of 70, 75, 80, 85, 100, 120, 140, 150 
and 160. These ?lters were placed on tests under the 
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8 
conditions similarpto those ‘mentioned in Example 1. 
Table 7 indicates the results of the tests. 

Table 7 

Total Diam. of Particles (microns) 

Denier Number of 
Number Particles - 24 25-49 58-99 100 - 

70 23 I8 4 l 0 
75 l2 1 l l 0 0 
80 l4 l2 2 0 0 
85 l3 ‘l2 ‘ l 0 0 
I00 l7 l4 3 O 0 
120 ' l8 l5 3 0 0 
M0 l8 17 l ' 0 0 
150 2] l8 2 l O 
160 30 I9 9 2 0 

From this table, it will be seen that the denier number 
of the ?lament to form‘ the ?lter according to the pres 
ent invention is acceptable in a range of from about 75 
to about 150 and is particularly preferable in a range 
of from about 75 to about 150. According to the exper 
iments conducted by the inventor, it has revealed that, 
if the ?lament forming the ?lter has a denier number 
less than 75, clogging of the ?lter occurs by reason of 
an increased density and thus invites deterioration of 
the ?ltering ef?ciency, let alone the cumbersomeness 
which is likely to be involved in preparing the ?lter 
from such a ?ne ?lament. If, on the contrary, the denier 
number of the ?lament exceeds 150, the ?lter formed 
of such a filament would be unable to retain relatively 
fine particles and wouldconsequently fail to exploit the 
advantages of the filter according to the present inven 
tion. _Where the ?lament having the fineness of the 
above specified range is wound into the roll form with 
a tension approximating 4 grams applied thereto, the 
resultant wad will possess a tension ranging from about 
0.8 gram/cm3 to about 0.9 gram/cm3 if the ?lament 
forming the wad has a denier number of from about 75 
to about 85 or from about 0.8 gram/cm3 to about 1.6 
gram/cm3 if the filament has a denier number of from 
about 75 to about 150. Thus, the density of the wad 
forming the ?lter according to the present invention is 
acceptable in the range of from about 0.8 gram/cm3 to 
about 1.6 gram/cm3 and is preferable in the range of 
from about 0.8 gram/cm3 to about 0.9 gram/cm3 as pre 
viously mentioned.‘ 
What is claimed is: 
1. A medical administering needle assembly compris 

ing a ?rst bored member having a longitudinal bore for 
conducting ?uid therethrough, a second bored member 
disengageably ?tted at one end thereof on said ?rst 
bored member and having a longitudinal bore extend 
ing throughout its length and in communication with 
said bore in the ?rst bored member, a needle having 
one end securely connected to the other end of said 
second bored member and having an axial bore extend 
ing throughout its length and in communication with 

' the bore in said second bored member, and a ?lter 
which comprises a wad of at least one length of contin 
uous ?lament of synthetic resin substantially uniformly 
entwined into wad form and located in a passageway 
formed between the axially aligned first and second 
bored members, said ?lament having a denier number 
ranging from about 75 to about 150 and said wad of the 
filament having a density in a range of from about 0.8 
gram/cm3 to about 1.6 gram/cm“. 
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2. A medical administering needle assembly as 
claimed in claim 1, in which said filament has a denier 
number in a range of from about 75 to about 85. 

3. A medical administering needle assembly as 
claimed in claim 1 in which said wad of filament has a 5 
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density in a range from about 0.8 gram/cm3 to about 
1.7 gram/cm“. 

4. A medical administering needle assembly as 
claimed in claim 1 in which said filament is curled. 

* * * * * ' 


