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COMPANY, a corporation of the State of
Delaware, having offices at 600 South
Wagner Road, Ann Arbor, Michigan
5 48106, United States of America, do hereby
declare the invention, for which we pray
that a patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the follow-

10 ing statement:—

The present invention relates to a mouth
filter device for use with pipettes which in
use require mouth-applied suction to draw a
liquid into the pipette.

15 Chemists, biologists, and others skilled in
the art readily appreciate the hazard
involved in the careless use of a pipette.
That is, if while using a pipette the techni-
cian’s attention is distracted from the task at

20 hand — that of drawing liquid into the
pipette by the application of mouth-applied
suction — it is easily possible for the techni-
cian to end up with a mouthful of the liquid
being drawn. Many have been the chemistry

25 students and chemists who have had to spit
out some acid or other harmful chemical as
the result of the use of a pipette without
close attention. In the areas of biology, mic-
robiology, and the medical profession,

30 there is the still further hazard, in the use of
a pipette, of the ingestion of harmful bac-
teria present in the liquid being drawn into
the pipette. Protection for the technician is
here required, not just against the careless

35 use of the Eipette but even when the techni-
cian uses the pipette with utmost care. That
is, the biologist or medical technician might,
on occasion, be sucking into the pipette a
liquid pregnant with harmful bacteria which,

40 absent protection, could reach the mouth,
by way of the vapor above the liquid, albeit
the pipette would be carefully used such that
the liquid itself did not reach the mouth.

It is an aim of the invention to alleviate

45 the aforementioned problems, and accord-
ingly there is provided a mouth filter device
for use with pipettes where suction is
applied by the mouth to draw liquid into the
pipette, said device comprising a flat, cylin-

50 drical, organic resin housing, a filter mem-

brane in and extending transverse to the axis

of said housing and in sealed relationship
with said housing so as to divide said hous-
ing into an inlet chamber on one side of said
filter membrane and an exit chamber on the 55
other side of said filter membrane, said filter
membrane being such as to allow the pas-
sage of gas therethrough while preventing
the passage of liquid therethrough and said
filter membrane having a submicron pore 60
size sufficiently small to prevent the passage

of bacteria therethrough, a tubular exten-
sion on and integral with one axial end of
said housing entending axially from and
communicating with said inlet chamber, a 65
tubular extension on and integral with the
other axial end of said housing extending
axially from and communicating with said
exit chamber, an elastomeric tube having
one end thereof connected and communicat- 70
ing with said first mentioned extension, the
other end of said tube being adapted to be
fitted in sealed relationship to a pipette, and

an organic resin mouthpiece connected to
said second mentioned tubular extension 75
and having an opening therethrough com-
municating with said exit chamber whereby

in use mouth-applied suction to said mouth-
piece creates suction through the filter
membrane and said tube to draw liquid into 80
the pipette to which the tube is fitted
thereby to draw liquid thereinto, said filter
membrane assuring against any of the liquid

or any bacteria therein reaching the mouth.

One embodiment of the invention will 85
now be described by way of example with
reference to the accompanying drawing in
which:—

FIGURE 1 is a perspective view of a
mouth filter device made in accordance with 90
the invention;

FIGURE 2 is a side view in cross-sec-
tion, and in somewhat enlarged scale, of a por-
tion of the device shown in FIGURE 1; and

FIGURE 3 is a perspective view of 95
another embodiment of the invention.

Referring now to FIGURES 1 and 2, the
mouth filter device of the present invention
comprises a flat, cylindrical, rigid, transpar-
ent organic resin housing 2, there being a 100
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circular filter membr:ne 4 extending trans-
verse to the axis of thi< housing and in sealed
relationship with the cylindrical side wall of
the housing. Hence, the filter membrane
5 divides the housing into an inlet chamber 6
on one side of the filter membrane and an
exit chamber 8 on the other side of the filter
membrane. For ample support of the filter
membrane, which may be of relatively deli-

10 cate construction, the housing can be pro-
vided with circumferentially spaced, radially
extending upper and lower ribs, 10 and 12
respectively, which contact the membrane
and provide the desired physical support.

15 The housing can be constructed of upper
and lower transparent organic resin mold-
ings which are snapped together with the
membrane therebetween, as shown, after
which the moldings can be heat sealed

20 together around the circumference thereof
so as to provide a hermetic seal.

The filter membrane 4 must be such that
it enables the passage therethrough of gas
but prevents the passage therethrough of

25 liquid. Still further, the filter membrane
must constitute a bacteria barrier, which
means that the filter membrane must have a
submicron pore size sufficiently small to
block the migration of bacteria from one

30 side to the other thereof. Such hydrophobic
bacteria-barrier membranes are already
known in the art and are commercially
available, as exemplified by the filter mem-
brane marketed by the assignee of the pres-

35 ent invention under the trademark
“Acropor”, such membrane having a pore
size of from about .2 to .5 microns. Such a
filter membrane consists of a unitary organic
resin film, typically .005 inches in thickness,

40 having random and irregular passages there-
through of sufficiently small dimensions to
block the passage of anything, including
bacteria, having a size greater than the
aforesaid .5 microns.

45 Extending axially from and integral with
one axial end of the housing and com-
municating with the inlet chamber 6 is a
tubular extension 14. Extending axially
from and integral with the opposite axial

50 end wall of the housing is a tubular exten-
sion 16 which communicates with the exit
chamber 8.

Connected to and communicating with
the tubular extension 14 is a flexible elas-

55 tomeric tube 18. The end 20 of the elas-
tomeric tube 18 is, in its unstretched condi-
tion, of somewhat lesser internal diameter
than the external diameter of the lower end
of the housing extension 14 and is sealingly

60 secured thereto simply by way of its inher-
ent resiliency which provides an excellent
mechanical and leak-free connection. The
opposite end 22 of the flexible tube is
adapted to be fitted in sealed relationship to

65 the upper end 24 of a pipette into which it is

desired to draw the liquid. The connection
between the end 22 of the flexible tube and
the upper end 24 of the pipette is similar to
the connection between the end 20 of the
flexible tube and the tubular projection 14 70
of the filter membrane housing. That is, the
normal unstretched internal diameter of the
flexible tube is somewhat less than the
external diameter of the upper end of the
pipette, and the attachment of the end of the 75
flexible tube to the pipette is accomplished
by a stretching of the end of the elastomeric
tube thereby providing a good mechanical
and leak-proof, through rapidly detachable,
connection. 80

Connected to the tubular extension 16 is a
molded organic resin mouthpiece 26. The
mouthpiece has an opening 28 therethrough
which communicates with the passage
through the extension 16 and hence com- 85
municates with the exit chamber of the filter
membrane housing. In the embodiment
shown in FIGURES 1 and 2, there is a fric-
tion fit between the tapered outer surface of
the lower end 30 of the mouthpiece and the 90
tapered interior surface of the extension 16,
the friction fit being ample to maintain the
mouthpiece secured to the extension in sea-
led relationship therewith.

It is preferred that the flexible tube be at 95
least 12 inches long so that when the flexible
tube is connected to the pipette, the techni-
cian who, with his mouth draws the vacuum
through the mouthpiece, can be this dis-
tance away, laterally, from the pipette so as 100
to be able to clearly view the liquid level
attained in the pipette as the mouth suction
is applied. On the other hand, a tube length
of greater than 24 inches is cumbersome and
serves no useful purpose.

In operation, the chemist, biologist, or
other technician connects the end of the
flexible tube to the pipette and then, with
the pipette inserted into the liquid desired to
be drawn, applies mouth suction to the
mouthpiece 26 until the desired level of the
liquid in the pipette is attained. But in the
event the technician’s attention should be
distracted, the filter membrane 4 absolutely
insures against the liquid being drawn into 115
the technician’s mouth since the filter mem-
brane 4 is constructed so as to block the
passage of any liquid, although allowing the
passage of gas therethrough. As regards use
by biologists where the liquid being drawn
into the pipette might contain virulent bac-
teria, the filter membrane of the device,
being a bacteria barrier, fully protects the
technician against the ingestion of the bac-
teria even though such bacteria might be 125
present in the vapor phase above the liquid.
Hence, the device of the present invention
provides a low-cost, convenient way to pro-
tect technical personnel who are required to
withdraw liquid chemical or biological sam- 130
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ples into pipettes by mouth applied suction.
The FIGURE 3 embodiment differs from
that of FIGURES 1 and 2 chiefly in that
when in use, the filter membrane is located
5 more closely adjacent the pipette. Referring
to FIGURE 3, the filter housing 30, the fil-
ter membrane (not shown) therein and the
inlet and outlet tubular extensions, 32 and
34 respectively, of the housing are all identi-

10 cal in structure to the like components
shown in the FIGURE 1-2 embodiment;
however, in the FIGURE 3 embodiment the
mouthpiece 36 is connected to the outlet
tubular extension 34 of the filter housing by

15 a flexible elastomeric tube 38 which can be
the same as, but preferably shorter than, the
flexible elastomeric tube 18 of the FIGURE
1-2 embodiment. Connected to the inlet
tubular extension 32 of the filter housing is

20 an elastomeric tube 40 which is of generally

conical external shape. The tube can be rela-

tively short-about 3/4” to 1", for example.

When the FIGURE 3 embodiment is used,

the conical elastomeric tube 40 is inserted

into the upper end of the pipette until a

good seal is accomplished between the

pipette and the elastomeric tube which is
relatively soft and hence enables a good
seal. Because of the conical shape of the

30 elastomeric tube 40, the filter can be used

with any of a variety of different sized pipet-

tes having different diameters, the elas-
tomeric tube extending only a short distance
into a pipette of small diameter and extend-
ing further into a pipette of larger diameter.

In FIGURE 3, 42 is the upper end of a

pipette into which the conical tube 40 has

been inserted.
WHAT WE CLAIM IS:-

40 1. A mouth filter device for use with
pipettes where suction is applied by the
mouth to draw liquid into the pipette, said
device comprising a flat, cylindrical, organic
resin housing, a filter membrane in and

45 extending transverse to the axis of said hous-
ing and in sealed relationship with said hous-
ing so as to divide said housing into an inlet
chamber on one side of said filter membrane
and an exit chamber on the other side of

50 said filter membrane, said filter membrane

25

35

being such as to allow the passage of gas
therethrough while preventing the passage
of liquid therethrough and said filter mem-
brane having a submicron pore size suffi-
ciently small to prevent the passage of bac-
teria therethrough, a tubular extension on
and integral with one axial end of said hous-
ing extending axially from and communicat-
ing with said inlet chamber, a tubular exten-
sion on and integral with the other axial end
of said housing extending axially from and
communicating with said exit chamber, an
elastomeric tube having one end thereof
connected and communicating with said first
mentioned extension, the other end of said
tube being adapted to be fitted in sealed
relationship to a pipette, and an organic
resin mouthpiece connected to said second
mentioned tubular extension and having an
opening therethrough communicating with
said exit chamber whereby in use mouth-
applied suction to said mouthpiece creates
suction through the filter membrane and
said tube to draw liquid into the pipette to
which the tube is fitted thereby to draw
liquid thereinto, said filter membrane assur-
ing against any of the liquid or any bacteria
therein reaching the mouth.

2. A device as claimed in Claim 1
wherein said mouthpiece is connected
directly to said second mentioned extension.

3. A device as claimed in Claim 1 or
Claim 2 wherein said elastomeric tube has a
conical shaped outer surface for insertion
into a pipette in sealed relationship there-
with and wherein said mouthpiece is con-
nected to said second mentioned extension
by a flexible tube.

4. A mouth filter device substantially as
described herein and illustrated in the 90
accompanying drawings.
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