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1
MICROPIPETTING APPARATUS

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a micropipetting ap-
paratus. More particularly, it relates to a micropipet-
ting apparatus adapted to simultaneously withdraw
from a liquid containing vessel, very small samplings of
a liquid, which samplings are substantially all of equal
volume and are of a very small magnitude, i.e., of the
order of a microliter.

Pipetting apparatuses which are capable of simulta-
neously withdrawing a plurality of samples of liquid to
be pipetted are known. Such known apparatuses, how-
ever, are generally suitable for withdrawing amounts of
liquid in excess of 25 microliters. In many instances, 25
microliters is much more than the amount needed and,
thus, more liquid is withdrawn from the liquid-
containing medium than is needed for an intended pur-
pose.- Hence, waste of liquid and inefficiency result. |

The disadvantages in utilizing more liquid than is
needed for study is particularly apparent in such fields
as, for example, research with tissue cultures. In this
field, because of the high expenses incurred in obtain-
ing the liquids, amounts in the order of magnitude of a
microliter are most preferably utilized for study.

With the general desire for miniaturization, there
now exists the need for a pipetting apparatus of simple
construction and yet which is suitable for the simulta-
neous pipetting of a plurality of equal amounts of liquid
in the order of magnitude of about a microliter.

This desideratum is achieved by the micropipetting
apparatus provided by the present invention which
comprises a number of cannulas fastened to a carrier
plate and a pump membrane fitted over the carrier
plate, the pump membrane being in communication
with a suction chamber by means of a perforated plate
provided with indentations which are disposed in such
a way that they each register with a cannula and deter-
mine the volume of the liquid which is to be pipetted.

The micropipetting apparatus provided by the pres-
ent invention will now be described with reference to
the accompanying drawings in which:

FIG. 1 is a sectional view of the cannula plate;

FIG. 2 is a sectional view of a part of a cannula plate;

FIG. 3 is a complete view of the micropipetting appa-
ratus. ' v

The micropipetting apparatus comprises a cannula
plate 10 shown in FIG. 1 made of stainless steel mate-
rial which consists of a carrier plate 2 having 60 cannu-
las 1 secured thereto. The cannulas are all of equal di-
mensions and are disposed on plate 2 in staggered rela-
tionship in six rows, each containing 10 cannulas.

Over the carrier plate 2, there is situated a flat pump
membrane 3 which is made, for example, of rubber or
of any suitable elastic synthetic material. The mem-
brane 3 is supported on a plate 4 having 60 indenta-
tions 6. The transverse axis of each indentation 6 and
the longitudinal axis of each of the cannulas are dis-
posed along substantially the same line. In communica-
tion with each indentation is an opening 7. Opening 7
is disposed between pump membrane 3 and suction
chamber 5. The indentations 6 are all of the same vol-
ume, i.e., of the order of magnitude of a microliter.
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Fastening means is utilized to secure membrane 3 be-
tween plates 2 and 4 and section chamber 5 to plates
2 and 4 as shown in FIG. 1. Any suitable securing
means of the type shown in FIG. 3 may be utilized as
the fastening means.

In order to withdraw samples, the suction chamber 5
is placed under vacuum in a conventional manner,
whereby an adjacent portion of the membrane is
sucked into each indentation 6. An aliquot of liquid,
which corresponds to the volume of an indentation 6 is
withdrawn from a liquid containing vessel into each
cannula.

In order to deliver the liquid samples to a liquid re-

- ceiving vessel, it is sufficient to place the suction cham-

ber under pressure again.

In a preferred embodiment of the micropipetting ap-
paratus provided by this invention (FIG. 2), the plate
4 is provided with small additional indentations 9 which
serve to improve the separation of the protrusions pro-

duced in the membrane by the suction.

FIG. 3 is a view of a preferred embodiment of the mi-
cropipetting apparatus provided by the present inven-
tion. The micropipetting apparatus shown in FIG. 3 can
be operated as follows:

The microtitration plate 12, which has 60 recesses
filled with 60 culture media, is placed on a carrier plate
13. The cannulas 1 of the cannula plate are then low-
ered until they are each immersed in the culture media.
By means of a foot pedal 14, the suction chamber 5 is
placed under vacuum and 60 samplings are drawn into
each of the respective cannulas. The microtitration
plate 12 is removed and an agar plate or a plate having
another nutrient medium thereon, is placed under the
cannula plate 10. The vacuum condition which have
been imparted to the suction chamber § is removed,
whereby the liquid in the cannulas is discharged under
the influence of gravity onto an agar plate or the like.

:We claim:

1. A micropipetting apparatus for pipetting a liquid
comprising a liquid receiving cannula secured to a car-
rier plate and extending downwardly from the under-
side thereof, the upper end of said cannula extending
to the upperside of the carrier plate, a pump membrane
disposed over the upperside of said carrier plate, a sec-
ond plate provided with an opening overlying the pump
membrane, said opening being in registry with said
upper end of said cannula, said opening being provided
by an indentation and a bore in a second plate in axial
alignment and in communication with each other, said
indentation extending from the surface of the side of

" said. second plate overlying the pump membrane to a

60

point between the last mentioned surface and the sur-
face of the upperside of the second plate, said bore ex-
tending from the surface of the upper side of said sec-
ond plate to said point, the diameter of the portion of
the bore at the surface of the upper side of the second
plate being less than the diameter of the portion of the
indentation at the surface of the side of the second
plate overlying the pump membrane, means for moving
the pump membrane so that a portion thereof is drawn
into said indentation in the second plate whereby with-
drawal of a predetermined amount of said liquid into
said cannula occurs.

2.A mncroplpettmg apparatus as defined in clalm 1
which comprises a plurality of cannulas and openings
whereby a plurality of substantially equal amounts of
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said liquid is withdrawn from said vessel containing said
liquid.

3. A micropipetting apparatus as defined in claim 2
wherein the means for moving the pump membrane is
provided by a suction chamber overlying the pump
membrane.

4. A micropipetting apparatus as defined in claim 3
wherein the plurality of cannulas are disposed in a stag-
gered relationship.

5. A micropipetting apparatus for pipetting a liquid
comprising a liquid receiving cannula secured to a car-
rier plate and extending downwardly from the under-
side thereof, the upper end of said cannula extending
to the upperside of the carrier plate, 2 pump membrane
disposed over the upperside of said carrier plate, a sec-
ond plate provided with an opening overlying the pump
membrane, said opening being in: registry with said
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upper end of said cannula, means for moving the pump
membrane so that a portion thereof is drawn into said
opening in the second plate whereby withdrawal of a
predetermined amount of said liquid from a vessel con-
taining said liquid into said cannula occurs and wherein
the opening in the second plate comprise a large open-
ing in the side of the plate adjacent the pump mem-
brane and a smaller opening extending therefrom, the
upper end of said smaller opening being in communica-
tion with a suction chamber.

6. A micropipetting apparatus as defined in claim 5
wherein the magnitude of the liquid drawn into the can-
nula is of the order of a microliter.

7. A micropipetting apparatus as defined in claim 5
wherein the magnitude of the liquid drawn into the can-

nula is of the order of a microliter. :
* * * * *
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