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1
CURVED SURFACE CASSETTE/GEL SYSTEM

BACKGROUND OF THE INVENTION

This invention relates to the field of gel electrophore-
sis, and in particular to cassette holders for slab-shaped
electrophoresis gels and curved-surface cassette/gel
systems. The invention may be incorporated into the
multiple parallel slab gel electrophoresis system of U.S.
Pat. No. 4,088,561, which is incorporated herein by
reference.

Electrophoresis is a technique for separating mole-
cules by virtue of their differential mobility in liquid
medium under the influence of an electric field. Electro-
phoresis is usually performed in a gel medium to pre-
vent.convection in the fluid phase and the consequent
loss of order and resolution. The gels used include poly-
acrylamide, agarose, and a variety of analogous sub-
stances.

Separations may be performed in gel rods, for indi-
vidual samples, or in gel slabs, for a series of samples to
be compared side-by-side or for two-dimensional sepa-
rations. Typical dimensions of a gel slab for use in pro-
tein electrophoretic separation in the presence of so-
dium dodecyl sulfate (SDS) are 18 cmX 18 cmX0.15
cm.

In many apparatus, including SDS-protein electro-
phoresis, the gel must be insulated on all surfaces except
the two ends. A voltage is applied across these ends by
means of contact between the gel ends and two buffer
chambers containing electrodes, the anode in one cham-
ber and the cathode in another. Such a configuration is
usually implemented by surrounding the gel slab with
an insulating cassette consisting of two sheets of insula-
tor and insulating side spacers, forming a rectangular
“tube” with a section open at both ends. The sheets are
typically made of glass, plastic or aluminum oxide, and
the spacers of glass, polyvinyl chloride or other plastic.
The sheets cover the major surfaces of the gel. A major
surface of a gel or cassette is the surface having the
largest surface area.

Typically the gel is formed from liquid reagents
poured into the cassette in order to achieve close
contact between the gel thus created and the walls of
the cassette. If the gel is formed by polymerization, then
the gel will be in contact with all of the exposed internal
surfaces of the cassette as is the case with acrylamide
gels. This contact is important because any gaps be-
tween the gel and the cassette walls cause defects in the
electrophoresis migration. In the case of the SDS-
protein electrophoresis procedure, a liquid-filled space
offers a localized region of increased conductivity,
thereby destroying the symmetry of the electric field
necessary to obtain informative patterns of separated
proteins. A gas-filled gap gives rise to localized heating,
due to the diminished thermal conductivity between the
underlying gel and the external wall of the cassette. Due
to power dissipated in the gel during passage of the
electrophoretic current, good and even thermal con-
duction from the gel to the cassette walls and then to
the surrounding cooling system is highly desirable.

The need to handle slab gels in the cassettes in which
they were originally formed leads to a serious problem
in that any transportation of gels between the sites of
making and use must involve the transportation of the
cassetie, usually made of glass, which is fragile and
heavy. In addition, this may necessitate the use of dis-
posable cassettes in order to avoid the return shipment
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and cleanup of used cassettes. However, centralized
manufacture of slab gels is very desirable as a means of
providing a standardized -separating medium to dis-
persed users of electrophoresis separations, and as a
means of eliminating the need to produce the gels at the
site of use, which is labor intensive.

Sufficiently close contact between gel and cassette is
generally not achieved when a preformed slab gel is
pressed between two flat sheets of stiff insulator, such as
glass, because the pressure applied is generally localized
and gaps, usually thin films of liquid, remain between
glass and gel at other points. Such films disrupt the
electrophoresis and give rise to imperfect separation
patterns.

Recently, other investigators (P. Horowitz and S.
Bowman, Electrophoresis. Vol. 7, pp. 534-535, 1986)
have shown that a preformed gel attached by one sur-
face to a flexible plastic backing can be successfully
reassembled into a cassette having a pair of rigid glass or
alumina walls which enclose the plane of the gel slab by
“rolling the wet gel [having a GelBond backing] onto
the front glass plate of the gel cassette.” (GelBond is a
trademark of FMC Corp., Rockland, Me.) The plastic
backing effectively serves as one insulating wall of the
cassette, and one that is flexible enough to allow any

excess liquid to be squeezed from between the gel and

the glass plate that forms the other insulating wall dur-
ing application to the latter. The rolling process is gen-
erally accomplished by hand. The GelBond plastic
produces no force normal to the plane of the gel slab to
ensure that the seal formed during the rolling process is
maintained. Therefore, it is not effective as a cassette
wall to support a slab electrophoresis gel, and a second
glass plate is required behind the GelBond. Clamping
the cassette walls closed produces a non-uniform force
normal to the surface of the gel slab so that the force is
greater at the edges. This encourages the walls to bow
outward forming a convex outer surface, allowing the
formation of bubbles or free liquid droplets between the
gel and plate at the middle of the gel area. The useful-
ness of the Horowitz system is therefore limited to gels
of small size which can be enclosed in cassettes that are
not subject to the bowing effect. Further, the plastic
backing must be present in the Horowitz system be-
cause the gel can only be rolled onto a single rigid sur-
face. This technique is difficult, is progressively more
unwieldy for larger gels, and, most importantly, re-
quires that the gel slab be on a plastic backing. Such a
backing is expensive, makes the gels more difficult to
manufacture, and prevents certain subsequent uses of
the gels, such as so-called Western blotting.

SUMMARY OF THE INVENTION

The invention provides a curved surface cassette/gel
system for easily and efficiently pressing a slab electro-
phoresis gel and electrophoresis sample into a cassette.
In general, the walls of the cassette and the major sur-
faces of the gel coact to substantially exclude liquid or
gas from between either wall and the major surfaces of
the gel by exerting a normal force at all points on the
walls of the cassette and at all points on the major sur-
faces of the gel. In accordance with the invention, ei-
ther the cassette or the slab gel has at least one curved
surface.

In one embodiment, one cassette wall has an inherent
curvature in the open position. The curvature is convex
as seen from the gel cavity formed between the two
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cassette walls. The curved wall is elastically deformable
so that it can be made to assume a flat position when the
cassette is closed. This arrangement provides for sealing
of the major surfaces of the gel in contact with the walls
of the cassette such that a normal force is exerted at all
points on the gel area by the tension in the straightened
wall. This force substantially excludes liquid or gas
from between either wall and the major surfaces of the
gel.

In another embodiment, the cassette may be con-
structed so that both of the two major walls are convex
with respect to the gel cavity inside the cassette. Clos-
ing the curved cassette walls against a gel applies pres-
sure at all points across the two major surfaces of the gel
from one and to the other. This pressure presses out
from the surface of the gel excess liquid which disrupts
the normal pattern of electrophoresis and prevents the
formation, between the cassette wall and the surface of
the gel, of air pockets which disrupt the conduction of
heat from the gel.

In both embodiments, this normal force prevents the
problem of outward bowing of the cassette wall nor-
mally caused by the pressure of latches or clamps ap-
plied along one or both sides of the cassette to lock the
cassette in the closed position (i.e. to hold the cassette
walls together). The outward bowing of the walls of a
standard cassette results in air pockets between wall and
gel. As gels get larger, the problem of bowing becomes
more pronounced in standard cassettes. The curved
wall cassettes may be used to house virtually any size
gel.

In another embodiment, a slab electrophoresis gel
may be produced on which one or both major surfaces
are convex. By the principle applied above, when a flat
cassette wall is closed on the convex surface of a gel, the
convex surface is pressed flat and any excess liquid on
the surface of the gel is pressed out and the formation of
air pockets is prevented. The pressure developed be-
tween the flat walls of the closed cassette and the con-
vex surface(s) of the gel ensures tight apposition of gel
and cassette as required for good results.

In another embodiment, a flat surface gel may be
placed over a wall forming a rigid convex surface. An
elastically deformable wall may be stretched over the
gel to exert a normal force across all points on the major
surfaces of the gel.

In another embodiment, the cassette walls are inflat-
able with a fluid capable of conducting heat from the
gel. Inflation of the cassette walls exerts a normal force
across the major surfaces of the gel.

In another embodiment, the headpiece of the cassette
is divided by septa to form a series of channels through
which sample material is conducted into the adjacent
slab gel.

In general, therefore, the present invention utilizes
the force exerted normal to the plane of the gel slab by
the interaction of two cassette walls and a gel slab, at
least one of which has at least one curved surface which
is deformed upon closing the cassette. When a wall of
the cassette is straightened, the wall exerts a force
against the surface over which it is straightened. The
geometry of the sheet can be made so as to exert a force
normal to the surface of the gel, and this force can be
substantially uniform over the entire gel area. Likewise,
the closing of flat cassette walls . against a convex-sur-
face gel slab can achieve the same effect.

The present invention uses this normal force to
squeeze the gel slab between two sheets of material,
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forming a seal between the two sheets and the gel and
securing the gel in position to prevent the formation of
bubbles, surface liquid droplets, and the like, between
the gel and either wall. Such squeezing is generally
necessary with larger gels. If a gel slab is run in a loose
cassette, regions of surface liquid form between the gel
and the sheet which disturb the electric field and cause
unsatisfactory electrophoretic separation. The use of a
force normal to the gel slab surface produces pressure at
all points on the gel area. For this reason, and because it
is unnecessary to support the gel by hand during the
rolling process in order to form a seal between the gel
and the wall, the present invention is contemplated for
use with virtually any size gel.

By making use of a “hinge” (or “head-piece”) joining
the two walls of the cassette at one edge, the invention
also provides a possible site for the application of liquid
or solid samples along an edge of the slab, in position for
subsequent electrophoresis through the plane of the
slab. Placing a sample in the head-piece, followed by
introduction of the slab and closure of the cassette en-
sures tight apposition between the sample and the slab.
This arrangement also makes sample application more
convenient, particularly in two-dimensional electropho-
retic procedures.

The invention provides a cassette/gel system not
only for the electrophoresis step, but also for storage,
optical scanning of gels, and various other uses.

BRIEF DESCRIPTION OF THE DRAWINGS

The various advantages and novel aspects of the
present invention will be more readily apparent from
the following brief description when read in conjunc-
tion with the appended drawings, in which:

FIG. 1 is an illustration of a slab electrophoresis gel
cassette in accordance with a first embodiment of the
invention, shown in the open position and having a
single convex wall;

FIG. 2 is an illustration of the gel cassette in the open
position with a gel rod (sample) in place;

FIG. 3 is an illustration of a the gel cassette in the
open position and containing an electrophoresis sample
and a slab electrophoresis gel;

FIG. 4 s an illustration of the gel cassette, sample and
gel, with the convex cassette wall straightened into the
closed position;

FIG. 5 is an illustration of a modified gel cassette
with side spacers to prevent conduction of electric cur-
rent out of the plane of the gel;

FIG. 6 is an illustration of the slab electrophoresis gel
cassette in accordance with a second embodiment of the
invention, shown in the open position and having two
convex walls;

FIG. 7 is an illustration of a third embodiment of the
invention, in which the slab electrophoresis gel has
convex major surfaces;

FIG. 8 is an illustration of the third embodiment in
which the cassette walls are closed over the convex
major surface of the gel;

FIG. 9 is an illustration of a slab electrophoresis gel
cassette in accordance with a fourth embodiment of the
invention, shown in the open position, having a rigid
curved wall and a flat deformable wall;

FIG. 10 is an illustration of a slab electrophoresis gel
cassette in accordance with a fifth embodiment of the
invention, shown in the open position, having inflatable
walls;
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FIG. 11 is an illustration of the fifth embodiment of
the invention, shown in the closed position;

FIG. 12 is an illustration of a slab electrophoresis gel
cassette in accordance with a sixth embodiment of the
invention showing a headpiece divided into a series of
channels;

FIG. 13 is an illustration of the sixth embodiment in
top view; and

FIG. 14 is an illustration of the sixth embodiment in
side view.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The construction and use of a preferred embodiment
of the invention is illustrated in FIGS. 1 through 14.
Referring first to FIG. 1, the major walls i and 2 of the
cassette each consist of thermally conductive, water-
proof, insulating material that is either flat and rigid, or
thinner, flexible and curved, and is elastically deform-
able to form a substantially flat wall. Wall 1 may be
made of thick glass, aluminum oxide, beryllium oxide
and the like. Wall 2 may be made of thinner glass, fiber-
glass composite material, polycarbonate, polymethyl-
methacrylate, polystyrene and the like.

Wall 2 is formed as a section of a cylinder whose axis
extends perpendicular to the plane of the drawing. The
curvature of wall 2 is preferably convex as seen from
the gel cavity inside the cassette and is such that the
rectangular wall forms a portion of a cylindrical surface
with two edges parallel to the axis of the cylinder and
two edges forming circular circumferential areas.

Walls 1 and 2 may be attached to each other or to a
straight headpiece 3 along any straight edge. A straight
headpiece 3 attached to one straight edge of each of
walls 1 and 2 contains a channel 4 which allows passage
of an electric current through the headpiece 3 and into
the gel slab (not shown in FIG. 1) located between
walls 1 and 2. A strip 6 of porous material is used to
prevent the gel rod containing the sample from being
squeezed through the headpiece of the closed cassette
and may be attached to one edge of each wall 1 and 2 in
the absence of a headpiece.

Some force is required to hold the cassette in the
closed position. This force is required to overcome the
spring-like tension of the curved wall 2 when it has been
straightened to lie flat against or parallel to the rigid
wall 1. This force may be provided by a simple mechan-
ical latch 5 or by a magnet whose short range attractive
force locks walls 1 and 2 together when they are
brought into close proximity. One or more latches or
other closure devices may occur at appropriate places
along the cassette.

Referring to FIG. 2, a sample to be separated, such as
those contained in a gel rod 7, can be placed between
walls 1 and 2 and against the porous strip 6. A gel rod
is used as the first dimension of a two-dimensional elec-
trophoretic separation. The sample can also be placed
on the latch end of the cassette if it is desirable.

Subsequently, a gel slab 8 can be introduced into the
cassette as illustrated in FIG. 3. The gel slab 8 may lie
on either wall 1 or 2 but preferably lies on the flat wall
1. The gel slab 8 is positioned so as to press the gel rod
7 firmly against the porous strip 6. :

When the cassette is closed, as shown in FIG. 4, the
flexible wall 2 is bent down to lie flat upon the slab gel
8, and is latched into position by the latch 5. The cas-
sette and slab gel are now ready for electrophoresis. A
conductive path is provided through the channel 4 in
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the headpiece 3, through the porous strip 6, through the
rod gel 7, and then through the slab gel 8 and out into
solution around the latch 5.

Conduction out of the plane of these figures may be
prevented by inclusion of a spacer 9, shown in FIG. 5,
along at least one edge of the flat wall perpendicular to
the headpiece 3. The spacer may be made of glass or
plastic, as in conventional gel cassettes, provided that it
matches the thickness of the gel precisely. If gel thick-
ness may vary slightly, then spacers of a compressible
material such as silicone rubber foam may be used.

A single spacer may be used when one edge of the
cassette is above the liquid level of the conducting
buffer. The absence of a spacer on one edge of the cas-
sette also allows easier introduction and removal of the
gels. If spacers are required on both edges, the width of
the slab gel must be precisely matched to the cassette, or
else the spacers must be capable of some lateral move-
ment so as to lie close alongside the edge of the slab.

A second embodiment of the invention is shown in
FIG. 6. In this embodiment both walls 11 of the cassette
are curved, and may be molded together with the
“spine” 10 as a single piece of plastic. The spine consists
of a meshwork, or is otherwise porous, thereby allow-
ing passage of current from outside buffer into the gel
slab, as well as fulfilling the spine’s mechanical func-
tions of joining the two cassette walls and supporting
the gel rod sample adjacent to the slab. The walls 11,
molded in their curved, relaxed configuration, exert
inward force on the gel slab when the cassette is closed
and the walls 11 are under tension. A latch mechanism
13 similar to the catch closure on small molded plastic
boxes may be used to keep the cassette closed. Spacers
12 preventing the flow of current through the sides of
the cassette are made of silicone rubber foam cord
threaded through holes molded into the cassette. These
cords are easily compressed, and being of slightly larger
diameter than the thickness of the slab gel, they will be
compressed by closure of the cassette to give an electri-
cally tight O-ring type seal. An advantage of this em-
bodiment is its low cost of production and the lack of
assembly operations required in its manufacture.

A third embodiment of the invention is shown in
FIGS. 7 and 8. In this embodiment, one or both major
surfaces of the gel slab 14 are convex, as shown in FIG.
7. This novel configuration of a gel slab allows the use
of a force normal to the surface area of the gel slab to
produce a squeezing force that will seal the gel surfaces
against the cassette walls and maintain the normal force
throughout the gel slab area. When either or both major
surfaces of a gel slab are in a convex configuration,
either cassette wall or the gel, or both, are deformed
when the cassette is closed, FIG. 8. In either case, the
deformation or bending is elastic and produces the de-
sired squeezing and sealing effect as described above.

A fourth embodiment of the invention is shown in
FIG. 9. In this embodiment wall 1 is rigid and curved.
Wall 2 is flat or curved away from wall 1 and elastically
deformable so that it can be made o conform to the
curve (of wall 1 upon closing the cassette. The cassette
might be constructed by sliding wall 2 into the head-
piece 3. The headpiece 3 might be constructed so that it
can be open enough to allow wall 2 to slide into it then
close down on wall 2 to retain it. Wall 2 can be attached
to the slab electrophoresis gel prior to constructing the
cassette. Wall 2 may also be permanently attached to
the headpiece 3. A gel slab 8 as shown in FIG. 3 can
then be introduced into the cassette.
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When the cassette is closed, the flexible wall 1 is bent
down or stretched over the gel slab and is held in posi-
tion by the latch 5.

The headpiece 3 is constructed so that a sample 7 of
material to be separated, shown in FIG. 2, can be placed
in contact with the gel slab 8. The sample 7 to be sepa-
rated in a two-dimensional gel is usually confined in a
semi-solid medium.

A fifth embodiment of the invention is shown in
FIGS. 10 and 11. In this embodiment, the cassette com-
prises a rigid wall 21 and an inflatable wall 22. The
inflatable wall is essentially a bag which when inflated
against a major surface of a gel, as in FIG. 11, applies a
normal force which substantially excludes liquid or gas
from between either wall and the major surfaces of the
gel. The rigid wall 21 acts as a base plate on which a
slab-shaped gel 28 sets. Spacers 29 occur on each side of
the base plate. An inflatable coolant bag functions as
one inflatable wall 22. Cooling fluid is supplied to the
inflatable wall 22 by the inlet port 24 and drawn away
through the outlet port 25. Cooling fluid may be applied
to the inflatable wall 22 prior to electrophoresis or con-
tinuously during electrophoresis. In the alternative,
both walls 21 and 22 may be inflatable.

A sixth embodiment of the invention is shown in
FIGS. 12, 13 and 14. FIG. 12 shows a headpiece 33
divided by septa 34 to form a series of channels or wells
35 into which sample material 36 may be placed. The
septa 34 may be “V” shaped to form a knife edge seal 37
at the slab gel 38 to prevent cross-flow between the
wells 35 that may occur if the septa 34 do not tightly
abut the slab gel 38. FIG. 13 shows a top view of head-
piece 33 with septa 34 dividing it into wells 35 into
which sample material 36 are placed. FIG. 14 shows a
side view of the headpiece 33 and slab gel 38 shown in
FIG. 12.

While the invention has been disclosed by reference
to the details of preferred embodiments, the disclosure
is intended in an illustrative rather than in a limiting

sense, as it is contemplated that modifications will’

readily occur to those skilled in the art, within the spirit
of the invention and the scope of the appended claims.
What is claimed is:
1. A slab-shaped electrophoresis gel in a cassette
comprising:
a slab-shaped electrophoresis gel having two major
surfaces; and
a cassette for containing a slab-shaped electrophoresis
gel, the cassette having first and second walls, the
walls having closed and open positions and means
for joining them at one edge;
the first and second walls defining a gel cavity there-
between when in the closed position and the gel
being placed between the walls;

whereby the walls of the cassette and the major sur--

faces of the gel coact to exert at all points on the
walls and at all points on the gel’s major surfaces a
substantially uniform normal force which substan-
tially excludes liquid or gas from between either
wall and the major surfaces of the gel.

2. A cassette for containing a slab-shaped electropho-

resis gel comprising:

first and second walls having closed and open posi-
tions and means for joining said walls at one edge;

said first wall being rigid and said second wall being
elastically deformable;

said first and second walls defining a gel cavity there-
between and being adapted to exert at all points on
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the gel’s major surfaces a normal force which sub-
stantially excludes liquid or gas from between ei-
ther wall and said major surfaces when placed in
the closed position; and

said first wall being flat and said second wall being

convex as seen from between said walls when
placed in the open position.
3. The cassette of claim 2 wherein said first and sec-
ond cassette walls are comprised of a waterproof, elec-
trically insulating and thermally conducting material.
4. The cassette of claim 2 wherein the means for
joining comprises a strip of porous material attached to
said one edge of said first and second walls.
5. The cassette of claim 2 wherein the means for
joining comprises a headpiece attached to said one edge
of said first and second cassette walls.
6. The cassette of claim 5 further comprising a chan-
nel for allowing passage of electric current through said
headpiece.
7. The cassette of claim 6 wherein said channel is
divided by septa into individual wells for application of
individual samples to be separated.
8. The cassette of claim 2 further comprising a means
for holding said first and second cassette walls in the
closed position.
9. The cassette of claim 8 wherein the means for
holding is either mechanical or magnetic.
10. The cassette of claim 2 wherein said first cassette
wall is comprised of material selected from the group
consisting of glass, aluminum oxide and beryllium ox-
ide.
11. The cassette of claim 2 wherein said second cas-
sette wall is comprised of material selected from the
group consisting of glass, fiberglass composite, polycar-
bonate, polymethacrylate and polystyrene.
12. A cassette for containing a slab-shaped electro-
phoresis gel, comprising:
first and second walls having closed and open posi-
tions and means for joining said walls at one edge;

said first and second walls defining a gel cavity there-
between and being adapted to exert at all points on
the gel’s major surfaces a normal force which sub-
stantially excludes liquid or gas from between ei-
ther wall and said major surfaces when placed in
the closed position; and

said first and second walls being elastically deform-

able and convex as seen from between said walls
when placed in the open position.

13. The cassette of claim 12 wherein the means for
joining comprises a spine attached to said one edge of
said first and second cassette walls.

14. The cassette of claim 13 wherein the spine is a
porous material.

15. In a cassette for containing a slab-shaped electro-
phoresis gel having first and second cassette walls, the
improvement comprising a headpiece having a channel
for allowing passage of electric current through said
headpiece and a strip of porous material for preventing
passage out of the cassette through said headpiece of the
slab gel or a sample to be separated, said headpiece
joining said walls at one edge; and

at least one of said first and second walls being elasti-

cally deformable and curved outwardly with re-
spect to the other cassette wall when the cassette is
in an open position; and

said first and second walls defining a gel cavity there-

between and being adapted to exert at all points on
the gel’s major surfaces a normal force which sub-
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stantially excludes liquid or gas from between ei-
ther wall and said major surfaces when the cassette
is in a closed position.

16. A cassette for containing a slab-shaped electro-
phoresis gel, comprising: ‘

first and second walls having closed and open posi-

tions and means.for joining said walls at one edge;

a headpiece for connecting said first and second

walls, said headpiece being comprised of a channel
for allowing passage of electric current through
said headpiece, and enclosing a strip of porous
material for preventing passage out of the cassette
through the headpiece of the electrophoresis gel or
a sample, said headpiece being attached to one
edge of each first and second wall;

. said first and second walls defining a gel cavity there-
between and being adapted to exert at all points on
the gel’s major surfaces a normal force which sub-
stantially excludes liquid or gas from between ei-
ther wall and said major surfaces when placed in
the closed position; and

at least one of said walls being elastically deformable

and convex as seen from between said walls when
placed in the open position.

17. A method of exerting a normal force at all points
on the major surfaces of a slab-shaped electrophoresis
gel, comprising:

placing a slab-shaped electrophoresis gel into a cas-

sette having at least one wall which is curved away
from the gel when the cassette is in an open posi-
tion and is elastically deformable; and

closing the cassette by causing the curved wall to

assume a flat conformation.

18. A method of exerting a normal force at all pomts
on the major surfaces of a slab-shaped electrophoresis
gel, comprising:

placing a slab-shaped electrophoresis gel having at

least one convex major surface into a cassette hav-
ing either flat or curved and elastically deformable
walls; and

closing the cassette to exert at all points on the gel’s

major surfaces a normal force which substantially
excludes liquid or gas from between either wall and
said major surfaces.

19. An electrophoresis gel and cassette, comprising:

(a) a slab-shaped electrophoresis gel having first and

second major surfaces; and

(b) a cassette for containing the gel having first and

second walls and means for joining said walls at
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one edge, at least one wall being convex as seen
from between said walls, said cassette having an
open position and a closed position.,

whereby placing the gel between said walls and clos-

ing the cassette (a) brings the first and second walls
into parallel conformation and (b) exerts at all
points on the gel’s first and second major surfaces a
normal force which substantially excludes liquid or
gas from between either wall and said major sur-
faces.

20. An electrophoresis gel and cassette, comprising:

(a) a slab-shaped electrophoresis gel having first and

second major surfaces, at least one surface being
convex; and
(b) a cassette for containing the gel having first and
second walls and having means for joining said
walls at one edge and having an open position and
a closed position;

whereby placing the gel between the walls and clos-
ing the cassette exerts at all points on the gel’s first
and second major surfaces a normal force which
substantially excludes liquid or gas from between
either wall and said major surfaces.

21. The gel and cassette of claim 20 wherein at least
one wall of the cassette is convex as seen from between
the walls when the cassette is in the open position.

22. A cassette for contammg a slab-shaped electro-
phoresis gel, comprising:

first and second walls having open and closed posi-

tions and means for joining said walls at one edge,
at least one wall being inflatable; and

said walls being adapted to exert at all points on the

gel’s major surfaces a normal force which substan-
tially excludes liquid or gas from between either
wall and said major surfaces when the walls are
inflated against the gel.

23. The cassette of claim 22 wherein said inflatable
wall is inflatable to form a curved surface in the direc-
tion of the gel cavity.

24. The cassette of claim 22 wherein said normal
force is generated by fluid pressure inside said inflatable
wall.

25. The cassette of claim 22 wherein

said inflatable wall comprises a surface shared by the

gel cavity and a chamber filled or fillable with
fluid; and said normal force is generated by fluid
pressure inside said chamber against said inflatable

wall.
* 3 * * *
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