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[57] ABSTRACT 

A device for filtering a parenteral solution immedi­
ately before it is infused into a patient's vein. The de­
vice has a hollow housing containing a "depth" filter 
membrane of nonfibrous hydrophobic material having 
randomly connected stacked passages of from IO to 
40 micron size through the filter. After the filter mem­
brane has had one surface in contact with the paren­
teral solution for a period of 15 to 60 seconds while 
passing only a minute amount of liquid it is then man­
ually tapped to send a shock wave through the filter. 
This shock wave unexpectedly causes the hydrophobic 
filter to freely pass liquid and filter out more than 90 
percent of all particulate matter of 5 micron size and 
larger from the parenteral solution. The large pore hy­
drophobic filter membrane can perform these filtering 
efficiencies with a very small, thin disc-shaped mem­
brane of approximately one-fourth inch effective di­
ameter. 

8 Claims, 11 Drawing Figures 
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HYDROPHOBIC FILTER DEYICE FOR MEDICAL 
LIQUIDS 

BACKGROL'!'sD 

2 
teral solution through a small filter disc of roughly one­
fourth inch in diameter. This tiny filter disc fits into a 
housing that is ,·cry com·enient and compact for attach-
ing directly to a venous needle. 

Parenteral snlutions such as nnrmal saline. 5percent :'i 
dextrnse. etc .. an: commonly infuscd into :1 paticnt ·s 
vein to repknish liquid am! cnrrect cleL'lrnl)te imhal­
ances. This is often done with a I -liter bottle ,uspended 
n1\luth downwardly abme the patient and liquid flows 

The filter disc of my invention involves a hydropho-
bic nonfibrous "depth" filter with interconnecting 
stacke<l passages of from 10 to 40 micron size. This is 
entirely <lifferent from "absolute" filters of the past 
which had only a single layer of holes such as would re-

by gravity from the bottle and through a tle,ihle admin­
istration Jin.: cnnnected to the bottle and then through 
a needle inserted into the patient's ,ein. 

The bottle t>f parenteral solution being infused into 
the patient has been skriliLed either at the manufac­
turer of the h,,ttled solution or at the hospital where 
hospitals make up their own solutions. Likewise the tu­
bular adminstration set connected to the bottle has also 
heen sterilized. Whik the solution. bottle and adminis-
!ration set arc sterile. the solution might pick up a min-

10 semhle a wo\·en screen or a plate with a series of 
straight holes drilled through it. A "depth" filter resem­
bles a piece of bread with a series of interconnecting 
passages. This "<lcpth" filter is of a hydrophobic mate­
rial which is commonly used in the me<lical fiel<l to pre-

15 \·ent liquid passage while allowing air to pass. Examples 
of these air-liquid separator filters are describe<l in the 
Reily U.S. Pat. No. 3.631,654. and Bujan U.S. Pat. No. 
3,157.481. 

ute amount of sterile particulate matter in the micron 10 
size range. These part ides could come from ,·arious 
smm:es such as the bottle. closure. or inner surface of 

I ha\'e unexpectedly found that by using n.::latiYely 
large pores of from IO to 40 micron size in a "depth" 
filter of hydrophobic material. such as porous polytet­
rafluoroethylene marketed under the name T etlon 
( DuPont trademark). liqui<l can he filtered at , cry high 
filtering efficiencies for partides of 5 micron size and 

the administration set. 
In the past it has been proposed to place a so-called 

"final filter" at a lower end of the administration set 15 abme. Normally liqui<l will not pass through such filter 
because of the liquid-shunning nature of the material. imme<liatcly before it enters the \·enous needle an<l the 

patient's rein. While it would he desirable to filter out 
all sterile particulate matter regardless of how infinites­
imally small. as a practical matter filters that woul<l not 
pass any particles at all also wnuld not pass liquid. With 
a working practical filter it is desirable to filter out 90 
percent or mor.: of all the sterile particulate matter 5 
micron or above in size from a sterile parenteral solu­
tion. 

The problem with previous filters that filtered out 90 
percent of all particulate matter 5 micron or abm·e size 
was the physical size of the filter. These previous filters 
wer.: roughly the size of a silver dollar and presented a 
large and cumhersom.: unit hanging on a nec<lle stuck 
in a patient's ,.:in. Mnst of the prior filters were of the 
"absolute" type. with a series of holes of a given size 
passing straight thwugh the tilter for conducting liquid 
through the filt.:r while physically blocking particle 
passag.:. A woven screen is an exam pl.: of an absolute 
filt.:r. Thus to filt.:r out particles of larger than 5 micron 
the holes must he 5 micron size or smaller. The prob­
lem with th.: absolute filter was that occasionally one 
hole wnuld b.: larger than the others and allow some 
larger particles through. Therefore. an absolute filter 
rated for 0.45 micron pore size might only filter out 95 
percent of all particles of 5 micron and larger. To get 
liquid to flow thrnugh a 0.45 micron rated absolute fil-
ter a very large surface area was required. An area of 

Howe\·er. I ha\·e discovere<l liquid flow can he started 
through the filter hy initiating a shock wa,·e. such as a 
physical tap. to the filter after the filter has had on.: or 

30 more surfaces in contact with the parenteral solution 
for a period of l 5 to 60 seconds. Once liquid starts 
through this hydrophobic filter an amazing thing hap­
pens. Mor.: than 90 percent of all particulate matter of 
5 micron size and largt'r in the parenteral soluti<,n is fil-

35 tered out hy such hydrophobic tilter. 
This unusually efficient filtering occurs 1;\·en though 

the passage arc more than twice the siz.: i.e .. " IO to 40 
micron size" of the 5 micron size. I ha\·c found that in 
measuring and counting the filtered particles from a 

40 typical sterile parenteral solution that more than one­
half of all particles filtered out fall in the 5-20 micron 
range. when filtering with a depth filter ha\'ing pnre size 
of ~O to 30 micron size range. This hydrophobic filter 
of approximately one-fourth inch diameter fits inside a 

45 rigid transparent h,,using where it is permanently se­
cured by a special hydrauli~ assembly method and is 
connected directly to a \·enous needle. 

This invention can be hl'tter understood with refer-
ence to the attached drawings. 

50 
THE DRAWINGS 

I inch diameter was not uncommon. Another reason 
55 

for the large size of prior filters was that they were of 
hydrophilic or readily "wettable" materials that had an 
absorbing etfrct on the liquid. While liquid would pass 
through such hydrophilic filters. large surface areas 
were required to get the liquid flow to a rate normally 60 
used in intr;nenous administration. 

FIG. I is a front ele,·ational view showing the filter 
device connected to an a<lministration set at the venous 
nee<lle: 

FIG. 2 is an enlarged side elerntional \ iew of the fil­
ter dc\·ice disconnected from the ,·enous needle and 
the administration set; 

FIG. 3 is an enlarge<l side cle,ational view of the fil­
ter <levice showing remo\·able protectors on npposite 
end portions of the de,·ice: 

Sl'MMARY OF THE IN\'ENTlON 

I ha, e 01 ncome the problem of prc, ious ••final fil­
ters" at the patient's venous ne.:dle hy prn\·iding a filter 
llf substantial!\ sm;tller size. Instead of an absolute til­
ter of I inch diameter. I ha,·e disnnered that n:ry high 
filtering dTiciencies arc nbtained hy passing the paren-

FIG. 4 is an enlarged exploded cross sectional view 
showing two parts of a hollow hnusing that contains the 
filter <liscs: 

65 FIG. 5 is a sectional ,·iew taken along line 5-5 of 
FIG. 4; 

FIG. 6 is a further enlarged section , iew of the filter 
device shown in vertical position: 
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FIG. 7 is still a further enlarged , 1cw showing a 
rounded tipped support prong engaging one of the filter 
discs: 

FIG. 8 is a sectional view taken along line 8-8 of 
FIG. 6: 

FIG. 9 is a further enlarged fragmentary sectional 
view showing the l\\ o parb of the h()using hcing tele­
scopically assemhlcd together: 

FIG. lO is still a further enlarged fragmentary ,·iew 
showing the two filter discs permanently secured to the 
filter housing: and 

FIG. 11 is an enlarged schematic , icw showing an e:-.­
amplc of a random path liquid takes in its tlo,1· through 
the "depth" filter discs. 

DETAILED DESCRIPTIOI\ 

4 
mcmhcr 21 arc a series of support prongs with rounded 
contact areas as illustrated at 27 and 28. The purpose 
of these prongs will he explained in more detail later. 

Also forming a part of the housing is a second hollow 
:'i hody memhcr 30. This hollow body member has a hol­

low chamhcr 3 I defined hy a skirt 32 that includes a 
rear outer wall surface 33 and a slightly smaller forward 
diamctcrcd, coaxial outer wall surface 34. There is 
shown in FIG. 4 a shoulder surface 35 hctween wall 

Io surface 33 and 34. At a forward end of the second hol­
low hody memhcr is an annular hydraulic pressure sur­
face 36 forming a sharp annular wiper ring edge 37 at 
a juncture with forward outer wall surface 34. The im­
portance of the wiper ring edge and hydraulic pressure 

l:'i surface will he explained in more detail with reference 
to FIG. 9. 

Referring in detail to the attached drawings, FIG. 
shows the system set up for administering parenteral 
solutions. The bottle l is suspended mouth downwardly 
from a hanger 2 ahme the patient. A tuhular adminis- 20 
tration set has a spike 3 that is connected to an outlet 

In the exploded view of FIG. 4 arc shown two hydro-
phobic depth filter discs 40 and 41. These two hydro­
phohic filter discs arc firmly held in face-to-face rela­
tionship when the second hollow hody member is tele­
scopically urged into the chamber 22 of the first hody 

of bottk 1. An air tube 4 in the hottle. permits air to 
enter the hottlc as liquid is dispensed through the ad­
ministration ,ct. The ,tdminstration set includes a spih· 
3, a drip housing 5, a flcxihlc tuhc 6, a roller clamp 7 25 
for contrnlling flow rates, and a venous needle 8. As 
shown in FIG. I. a filter device generally indicated as 
9 is Cllnncctcd between a distal end IO of the ncxihlc 
tuhc 6 and the venous needle 8. Thus, as liquid flows 
from bottle l through drip chamber 5 and conduit 6 it JU 

mu,t pass thrnugh filter 9 hcfon: entering venous nee-
dle 8. 

mcmhcr. In FIG. 5 the filter discs, with their circular 
shape. each have a thickness of 0.00:1 to 0.008 inch and 
a diameter of less than 0.375 inch, the comhincd thick­
ness of which will he 0.006 to 0.0016 inch thick. Pref­
crahly each disc has an effective area cqui1 alent to a 
0.~50 inch diameter disc. The discs are shown immedi­
ately hcfore hcing pushed into the chamher 22 of the 
first hollow body mcmhcr. 

In FIG. 6 the special filter dnice is shown in a ,·crti-

It i, to this special "final" filter 9 at the venous needle 
that this in,cntion relates. The special filter dc,icc is 
sh,l\, n in an enlarged view in FIG. 2. This filter de, ice 
includes a hollow housing 11 that has a forward adapter 
section 12 and a rearward adapter section 13. The fur-

cal p11sition after the second hody mcmhcr 30 has hccn 
permanently asscmhled to the first hody mcmher 21. It 
is seen here that the two hydrophohic filter discs 40 and 
41 arc supported in a central area by support prongs 

.l'i illustrated as 27 and 28. The filter discs arc also firmly 

" ard adapter section 12 has a tapered needle adapter 
14 and a protector adapter 15. A protruding rib 16 is 
used to indicate the direction of needle bevel of ah:, po- 40 

dcrmiL· needle when attached to tapered adapter sec-
tion 14. Th~· rear adapter portion 13 includes a series 
of longitudinal ribs illustrated as 17 and 18. O,cr these 
ribs fit an end portion of tlc\iblc tuhe 6. If the filter dc-

45 ,·ice is sold preattachcd to tuhc 6 it can he permanently 
bonded to this tuh~·. Otherwise if sold separately the 
adapter can he telescopically wedged into tuhe 6. 

FIG. 3 shows the identical tilter dc1ice of FIG. 2 with 
the hollow housing 11. Howcn:r. here the forward 
adaptn section 12 and the rearward adapter section 13 
arc co,crcd rcspccti,cly with rcmm ahlc protectors 19 

50 

urged against an annular sealing ledge 42. 
In FIG. 7 the support prong 28 is suhstantially en-

larged. In this 1·icw it is clearly shown that the support­
ing surface is a rounded generally hemispherical­
shaped crown surface 43. This support prong is on the 
downstream side of tht: hydrophohic filter discs. At 
1·cry low liquid flow rates through the filter disc, the 
disc rides up on the crowned support surface 43 so as 
to rest on a very small area which transverse dimension 
is illustrated generally as "a." The purpose of this mini­
mal contact with the filter is to maintain as much area 
as possible of the filter a\·ailahle for filtering so that the 
filter can be ,cry small in size. A single prong 28 
contacts less than 5 percent of the filter area under nor-
ma! adminstration pressures. When four prongs are 
used they contact the filter over less than 20 percent of 
its area. In prclious filters that used a checkerboard 
grid surface. sometimes as much as 50 percent of the 

and 20. If desired. these protectors L·an he rc,crscd 
with the long.:r protector 20 on forward adapter sec­
tion 12 and th~· shorter adapter 19 on rcarnard adapter 
section I J. A !so. if desired the rihs 17 and 18 can he 
climin:1tcd and a particular protector fitted to the rear­
ward adapter U in an air tight lit. In this event a steril­
izing vent can he made in through the protector on for­
ward adapter 12. 

:'i:'i effective filtering area was hlockcd out hy the support­
ing grid structure. I haw hccn a hie to pru, ide a very 
small filter of appnnimatcly one-fourth inch diameter 
in a highly efficient filtering device. Pre\·ious filter de­
' ices required filter discs as large as l to 2 inches in di-

The internal stnKturc of the filter device can hcst be 
seen in FIG. 4. Herc there is a first hollow hody mcm-
hcr 21 that includes an enlarged chamhcr 22 that has 
an internal wall surface 23 and a coaxial second inter-

(,(I 

nal \I all surface 24. As noted in FIG. 4 the internal wall 65 
surfact: 24 is slightly brgcr than the wall surface 23 so 
as to pro, idc a shoulder surface 25 thcrchctwccn. Di­
rectly adjacent an outlet passage 26 of the first body 

ameter. Such were extremely cumhersomc for attach-
ing to a venous needle. 

The dotted lines in FIG 7 illustrate the interrela-
tionship hct\\ ccn the filter disc and support prong 28 
when a pressure surge of liquid comes through the filter 
device. Such might happen when a hypodermic syringe 
injects a m.:dicamcnt into the administration line under 
very high pressures. When this happens the filter disc 
41 will sink down on support prong 28 and is tempnrar-
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FIG. 10 is a still further enlarged fragmentary view 
showing just how the hydraulic force pushes the solvent 
into the pores of the filter member and permanently 
bonds it to the hollow body member. Such a sealing ar-

ily supported by a brader crowned surface whose lat­
eral dimension is indicated by the .. b." After the pres­
sure surge has gone the filter disc 41 will again ride up 
high on the support prong 28 so that minimal filtering 
area of the filter disc is blocked off. 

FIG. 8 shows the top view of the support prongs of 
FIG. 6. Here is shown four support prongs. each having 

5 rangement is very effective and does not rely on an par­
ticular degree of heating or welding. 

Once the filter device has been assembled, the two 
filter discs 40 and 41 present a pair of "depth" filters 
in face-to-face relationship as shown in FIG. 11. A ran-

a hemispherical protruding crown portion of (l.()35 
0.060 inch diameter. I have found that this construc­
tion works very well and blocks out less than 20 per­
cent of the effective filtering area of a filter disc of ap­
proximately one-fourth inch in diameter. 

In the further enlarged fragmentary view of FIG. 9, 
a very important feature of the relationship of the filter 
housing and the filter discs is shown. In order for my 
special hydrophobic filter device to operate effectively 

IO dom path is shown by means of arrows to schematically 
illustrate a path liquid might travel through the hydro­
phobic filter discs. It is important to note that these two 
hydrophobic filter discs are of nonfibrous material so 
that no shedding of particles are likely to break off 

15 from the filter material. 

as a final filter for perenteral solutions it is extremely 
important that the filter discs be permanently bonded 
about their peripheries to the filter housing. The impor­
tance of this cannot be overstressed because if there is 20 

any break in this peripheral seal to the housing, paren­
teral solution can flow around an edge of the filter disc 

Once the filter device has been assembled as de­
scribed above and fitted to a parenteral solution admin­
istration set as shown in FIG. I, the intravenous admin­
istration is ready to start. Because the filter discs are 
hydrophobic and of a nonwetting nature, there is a spe­
cial procedure for starting the filtering through the 
discs. The parenteral solution flows down to the hydro­
phobic filter discs that have randomly interconnected 
stacked passages of from 10 to 40 micron size and prcf-

and enter the venous needle in an unfiltered state. I 
have developed a very unique procedure for assem­
bling the hollow body member 21 and second hollow 
body member 30 so that the disc is securely sealed to 
the housing. 

As shown in FIG. 9, the first hollow body member has 

25 erably from 20 to 30 micron size. When the liquid first 
contacts this hydrophobic filter it will pass only very 
slowly, if at all, through its pores. The hydrophobic fil­
ter is of polytetrafluoroethylene. Polytctratlu­
oroethylene filters have been used before specifically a sharp annular edge 37 and an annular hydraulic pres­

sure surface 36. This pressure surface preferably has a 
series of annular grooves such as 38 and 39 with land 
surfaces therebetween. The grooves help pick up the 
solvent when the part is dipped in solvent and the lands 
help drive the solvent into the filter disc's pores. The 35 
sharp corner at 37 and hydraulic pressure surface 36 
combine with outer wall surface 34 to create a piston 
effect. After the second body member 30 has been 
dipped in a solvent such as cyclohexanone, the second 
body member is telescopically urged into the first body 40 

member 21. As this happens, the cyclohexanone rolls 
along the hydraulic pressure surface 36 to create an an­
nular rolling ring of solvent. I have discovered that sub­
stantially rounded surfaces corresponding to surface 36 

30 to prevent liquid passage but allow air passage. Exam­
ples of this type of use for a hydrophobic filter arc 
shown in U.S. Pat. Nos. 3,631,654 and 3. 15 7.43 1 that 
describe an air purge system and an air inletting spike 

and edge 37 and pressure surface 36 do not create an 45 
effective rolling ring of solvent. With the structure 
shown in FIG. 9, the rolling ring of solvent contacts the 
two hydrophobic filter members 40 and 41, and the hy­
draulic annular pressure surface drives this rolling ring 
of solvent and the solvent in the grooves through the 50 
pores of peripheral segments of both the hydrophobic 
filter disc 40 and filter disc 41 and firmly presses the 
discs against annular ledge 42. 

As the two body members are pushed together, the 
two filter discs become bonded, one to the first hollow 55 

body member 21 and one to the second hollow body 
member 30. The two body members are at the same 
time solvent bonded together. In this state. the hydro­
phobic filter membranes take on a squeezed configura-

60 
tion at their peripheries such as shown at FIG. 6. I have 
found that this is an extremely reliable way to peripher-
ally seal the two filters to the housing formed by the 
two hollow body members. Preferably, the hollow body 
members are of a transparent thermoplastic material. 65 
I have found that a rigid polypropionate works very 
well for the body members, but other materials could 
be used if desired. 

respectively. These previous hydrophobic filters were 
used to stop liquid passage through the filter. 

I have discovered that with very large pore size of 
from 10 to 40 micron a hydrophobic filter will provide 
an amazing unit that will pass liquid. A shock wave, 
such as by a manual tap, sent through the filter device 
after the hydrophobic filter discs have "soaked" for 15 
to 60 seconds, causes the liquid to freely flow through 
the hydrophobic filters that have interconnecting pas­
sages of from IO to 40 micron. As liquid passes through 
these hydrophobic filters after the shock wave has initi­
ated liquid flow provides an unexpected result. Even 
though the interconnecting passages are from 10 to 40 
micron in size they filter out in excess of 95 percent of 
all particulate matter of 5 micron size and above if two 
discs as shown are used. In laboratory tests the filtering 
efficiency with the two discs of FIG. 6 averaged 97-98 
percent removal of all particles of 5 micron size and 
above. Even with only one disc more than 90 percent 
of all particles of 5 micron size and above were re­
moved. 

This filtering action occurs with a very small type fil­
ter. By discovering this amazing effect, I have devel-
oped a highly efficient final filter for parenteral solu­
tions that need be only approximately one-fourth inch 
in effective diameter or roughly the diameter size of the 
eraser on an end of a pencil. This is a tremendous ad-
vantage over previous final filters of the "wetting" or 
hydrophilic nature. These hydrophilic filters were often 
of from I to 2 inch diameter and their large housings 
were a burdensome weight on the venous needle stick­
ing in the patient's arm. 

With my invention I have provided a unique filter for 
parenteral solutions that is very small in size and is also 
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size passages. the filter membrane being from 0.003 
and 0.016 inches thick and having an effective filter 
area equivalent to a 0.250 inch diameter disc, the hous­
ing including a central section which contains said filter 

very efficient. I have provided this by using an unex­
pected functioning of a hydrophobic filter of relatively 
large pore size. Such a filter does pass liquid after an 
initial shock wave and does filter out very small partic­
ulate matter. 

Throughout the specification and the following 
claims I have used the word "hydrophobic" filter. By 

5 membrane, said central section comprising essentially 
an axial projection between said adapters. 

this term I mean to describe a filter of a generally non­
wettable material, with polytetraluorethylene given as 
an example. The word "hydrophobic" has been used 10 
even though the filter does freely pass liquid after an 
initial shock wave has been sent through it. 

In the foregoing specification and claims I have used 
a specific example to describe my invention. However, 
it is understood by those skilled in the art that certain J 5 
modifications can be made to this embodiment without 
departing from the spirit and scope of the invention. 

I claim: 
1. A liquid filter assembly for filtering at parenteral 

solution head-pressures immediately at the site for ad- 20 
ministering the solution to a patient at flow rates used 
in conventional parenteral therapy comprising: an 
elongated hollow housing having a liquid inlet opening; 
a rigid tubular inlet adapter at one end surrounding the 
inlet opening for connecting the housing to a tubular 25 
administration set leading from an elevated parenteral 
liquid source; said housing having a liquid outlet open-
ing spaced from the inlet opening; a rigid tubular outlet 
needle adapter in axial alignment with the inlet adapter 
and surrounding the outlet, said needle outlet adapter 30 
including a tapered annular surface for wedgingly con­
necting to a tapered annular surface hub of a venous 
needle for dispensing filtered liquid immediately at the 
needle site of a patient's anatomy; and a "depth" filter 
membrane of hydrophobic homogenous material with 35 
randomly communicating interconnected axially 
stacked passages of from IO to 40 micron size and com­
municating between said liquid inlet opening and liquid 
outlet opening, said filter membrane fitting transversely 
inside the housing and peripherally sealed thereto be- 40 
tween the liquid inlet and outlet openings whereby all 
liquid passing through the assembly must pass through 
the stacked passages, said housing includes at least one 
support prong on a downstream side of the filter mem­
brane, said support prong having a rounded contact 45 
surface terminally engaging a central portion of the 
membrane, said membrane being relatively flexible and 
the prong absorbing shock of pressure surges to protect 
it from rupturing under a high pressure surge, said 
rounded prong contact surface covering less than 5 per 50 
cent of the effective filter area of the filter membrane 
when in contact therewith, said filter membrane being 
a porous normally hydrophobic structure impervious to 
at least 90 per cent of all particulate matter of 5 micron 
size and greater from a parenteral solution passing 55 
through its randomly interconnected 10 to 40 micron 

60 

65 

2. The combination as set forth in claim I wherein 
the hydrophobic filter membrane comprises polytetra­
fluoroethylene and the randomly communicating pas­
sages are from 20 to 30 micron size. 

3. The combination as set forth in claim 2 wherein 
the hydrophobic filter membrane comprises a plurality 
of hydrophobic membrane layers in face-to-face rela­
tionship. each membrane being of 0.003 to 0.008 inch 
thick and having interconnecting random communicat­
ing passages of from 20 to 30 micron size. 

4. The combination as set forth in claim I wherein 
there are a series of round tipped support prongs sur­
rounding the outlet of the housing, said support prongs 
blocking off less than 20 percent of the effective filter­
ing area when in contact with the filter membrane. 

5. The combination as set forth in claim I wherein 
the filter membrane is slightly flexible at the prong's 
covered surface whereby a liquid pressure surge from 
an upstream side of the filter membrane will temporar­
ily urge the membrane into more area contact between 
the prong and membrane, said membrane after the 
pressure surge, to rest on a smaller crowned area of the 
rounded contact surface of the prong. 

6. The combination as set forth in claim I wherein 
the housing is formed of two hollow members, a first 
body member telescopically fitting within a second 
body member and permanently sealed together in a re-
lationship which seals the filter membrane adjacent the 
housing outlet, said first hollow body member including 
a hydraulic pressure surface and wiper surface for hy­
draulically urging a bonding solvent through the pe­
ripheral passages of the filter membrane to the other 
hollow body and preventing parenteral solution from 
short circuiting around the peripheral edges of the filter 
membrane. 

7. The combination as set forth in claim 6 wherein 
the hydraulic pressure surface includes a series of pe­
ripheral, axially extending grooves juxtaposed on one 
side of the filter membrane for retaining a bonding sol-
vent therein and a series of land surfaces for forcing 
bonding solvent into passages of the filter membrane. 

8. The combination as set forth in claim I wherein 
there are two filter membranes in the shape of discs 
each having a thickness of from 0.003 to 0.008 inch 
and are in face-to-face contact with each other, said fil-
ter membrane capable of filtering more than 95 per­
cent of all particles of greater than 5 micron from a pa­
renteral liquid passing through the filter membranes. 

* * * * * 




