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1
SELECTIVELY PERMEABLE RECEPTACLE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a receptacle for transporting small
tissue particles through electron microscopy fixative and
processing fluids and alternatively through light microscopy
fixative and processing fluids and to a method of processing
such particles.

2. Description of the Prior Art

A tissue carrier of the type most closely related to this in-
vention is taught by U.S. Pat. No. 2,996,762 to McCormick,
3,128,902 to Barnum and my own currently pending patent
applications, Ser. Nos. 643,537 filed June 5, 1967, and now
U.S. Pat. No. 3,456,300, and 555,630 filed June 6, 1966 and
now U.S. Pat. No. 3,411,185. The Barnum structure is typical
of the type of receptacle used for transporting relatively large
tissue specimens through light microscopy fixation and
processing fluids. It can be readily seen that small tissue parti-
cles of the size processed by this invention would escape the
Barnum receptacle because of its relatively large openings.
The McCormick structure is comprised of an embedding box
and a boat receptacle. This apparatus is used only to embed
tissue in paraffin and is not subjected to the various fixation
and processing fluids. My copending applications effectively
combine the Barnum and McCormick structures so that rela-
tively large tissue specimens may be subjected to the fixation
and processing fluids and then embedded in paraffin without
being removed from the structure.

The present method of transporting light microscopy tissue
through the fixative and processing fluids includes placing tis-
sue in “tea bags™ called moss embedding bags, plastic or stain-
less steel cassettes and sometimes large pieces are processed
in folded gauze. The contained tissues are placed into a series
of beakers each containing one of the fixative or processing
liquids. Upon the completion of this process, the tissue is
removed and the tissue is embedded in paraffin, cut on a
microtome, stained and viewed under the light microscope.

In contrast to handling large tissue and light microscopy tis-
sue, the tissue for electron microscopy may be placed directly
into a small, stoppered container whereupon the fixative and
processing liquids are added and decanted without removing
the tissue. At the completion of this process the tissue is em-
bedded in an epoxy resin or other medium and later viewed
under the electron microscope. The electron microscopy tis-
sue is not adapted to be placed in the embedding bags because
of reaction between the bags and some of the fixation and
process liquids used in electron microscopy tissue processes.

From either of the prior art fixation and processing
methods, it is evident that when handling light microscopy and
electron microscopy tissue extreme care must be used or the
tissue will be lost. Therefore, an inordinate amount of time is
consumed in preparing microscopy tissue for sectioning which
significantly attributes to the increased cost of microscopy tis-
sue fixation and processing. Also, it is apparent that in con-
tacting light microscopy tissues and electron microscopy tis-
sues with their respective fixation and processing fluids, dif-
ferent procedures must be used which unduly complicate an
already complicated art.

SUMMARY OF THE INVENTION

Microscopy tissue, either electron or light, is extremely
small and generally has at least one dimension in the order of 1
millimeter or less. Such tissue may be obtained, for instance,
by needle biopsy, surgical removal from live, anesthetized
animals or humans or merely by the removal of a cover slip
from a culture medium. Since cytolytic and postmortem
changes can occur very rapidly and can greatly influence the
appearance of the tissue at a fine structural level, the tissue
must be brought into contact with the fixative liquid as quickly
as possible. Therefore, since the tissue is small and must be
rapidly brought into contact with the fixative liquids, any con-
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tainer into which the tissue may be placed must possess the
desired porosity to readily admit the liquid with the pore size
being small enough to prevent the tissue from escaping the
receptacle.

The receptacle of this invention for containing microscopy
tissue while being treated with the various fixation and process
organic and aqueous liquids includes a porous cylindrical
body having a passageway extending axially therethrough to
provide the cylindrical body with a pair of open ends. The
open ends are enclosed by means of a pair of removable caps
which when received by the cylindrical body cooperate
therewith to form a cavity for recenhng the microscopy tissue.
The cylindrical body and the capsre.comprised of porous
polyethylene, polypropylene, nylon polyester, all of which
exhibit the character of being inert to the fixation and process
liquids at ambient temperature or bélow. The porous nature
may be formed by any common blowing agent which is ad-
mixed with the polymer prior to molding. It is contemplated
that the particular blowing agent used forms a foamed, open-
cellular product, the cells (hereinafter called “pores™) of
which have controlled average diameters ranging from 40 to
200 microns. Porosity in the receptacle may also be achieved
by grinding the polymer to a desired fineness, inserting the
ground polymer in a mold and heating the mold so that the
surface areas of the ground polymer particles become tacky
and adhere to the adjacent particles. The porosity is deter-
mined by the fineness to which the polymer is ground and for
purposes of this invention will range from 40 to 200 microns.

Pore sizes of the described magnitude have a tendency to
restrict or prevent the flow of certain liquids therethrough due
to surface tension, viscosity or the like. That is, certain liquids
would, under normal gravity flow condition, easily penetrate
the receptacle when submerged and completely fill the cavity
therein while the receptacle would be impervious to other
liquids. For example, alcohol easily penetrates the receptacle
when the average pore size is 60 microns but the receptacle is
impervious to water even when the pore size is 125 microns.
Therefore, for the receptacle of this invention to be operable
under the contemplated working conditions, it must be pervi-
ous to all of the fixation and process liquids through which it
will pass.

For the purposes of this descnptlon, polyethylene shall
represent the material comprising the receptacle; however,
polypropylene, nylon and polyester and other like compounds
which may be provided with the desired porosity and which
are not soluble in the fixation and processing liquids or do not
in any way materially. affect the microscopy tissue may be
used.

Therefore, an object of this invention is to provide a porous
receptacle for transportmg microscopy tissue through the fixa-
tion and processing liquids.

Another object of this invention is to provnde a porous, ther-
moplastic receptacle having characteristics adapting it to be
useful as a vehicle for transporting microscopy tissue either
through light microscopy or through electron microscopy fixa-
tion and processing liquids.

A further object of this invention is to provide a microscopy
tissue receptacle which is inert to the fixation and processing
liquids of the light microscopy and electron mlcroscopy
processes.

Yet another object of this invention is to provide a
microscopy tissue receptacle with porous, hydroscopic
cylinder walls which are pervious to both organic and aqueous
liquids.

A still further object of this invention is to provide a porous,
thermoplastic microscopy tissue receptacle which has por-
tions penetratable only by organic liquids and hydrophilically
treated portions penetratable by both aqueous and organic
liquids.

Other objects and advantages of this invention will become
apparent when the following detailed description is read in
conjunction with the appended drawings and claims. A
preferred embodiment of this invention will now be described
with reference to the accompanying drawings, in which:
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DESCRIPTION OF THE DRAWINGS

FIG. 1 is an enlarged pictorial view of the microscopy tissue
receptacle of this invention;

FIG. 2 is an enlarged section view taken along lines 2-2 of
FIG. 1 showing the interior construction of the microscopy tis-
sue receptacle;

FIG. 3 is the section view of FIG. 1 showing a first alterna-
tive cap or closure construction;

FIG. 4 is the section view of FIG. 1 showing a second alter-
native cap or closure construction; and

FIG. 5 is a schematic flow diagram showing the process

" steps of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

In reference to FIGS. 1 and 2, microscopy tissue receptacle
10 is comprised of cylindrical body 11 and caps 12 and 13.
Cylindrical body 11 includes a passageway 17 which forms
open ends 14 and 15 and which respectively receive caps 12
and 13 to effectively enclose passageway 17 and trap tissue
particles 16 in the cavity 18 formed thereby. Microscopy tis-
sue 16 is placed into cavity 18 by removing either of caps 12
or 13 and replacing the same to once again complete the en-
closure. )

As an alternative embodiment for enclosing cylindrical
body 11 as shown in FIG. 3, cylindrical body 11 receives caps
20 and 21, caps 20 and 21 being identical in structure. Cap 20
is comprised of a circular'base 23 and a cylindrical insert 24
which is axially aligned with and extends perpendicularly out-
wardly from base 23. Base 23 has a diameter substantially
equal to the outer diameter of cylindrical body {1’ and insert
24 has a diameter substantially equal to the inner diameter of
cylindrical body 11’ so that it will snugly fit therein and be
held by the frictional forces existing between the inner surface
of cylindrical body 11’ and the outer cylindrical surface of in-
sert 24. A construction of this type conserves space and allows
easy access into cylindrical body 11’ by engaging base 23 with
the thumb nail.

A second alternative embodiment for enclosing cylindrical
body 11 is shown in FIG. 4. Cylindrical body 11" is provided
with seats 30 and 31 which respectively receive caps 32 and
33. Caps 32 and 33 are disc-shaped and have diameters sub-
stantially equal to the cylindrical diameters of seats 30 and 31
so that they are frictionally held therein. The main advantage
of this embodiment is the conservation of space and material;
however, such caps are more difficult to remove than those
caps shown in the other embodiments.

In reference to FIG. 2, caps 12 and 13 according to the in-
vention are hydrophilically treated while cylindrical body 11 is
not so treated. This construction allows both the aqueous solu-
tions and the organic solutions to readily pass through the
porous caps 12 and 13 while only the organic solutions will
pass through the porous cylindrical body 11. The advantages
of this are dealt with later in the description.

Since the microscopy tissue receptacles of this invention
may be run through various organic liquids such as certain al-
cohols, xylene and the like and through various aqueous solu-
tions including osmium tetroxide, alcohol, formalin and the
like, the receptacle must be liquid pervious to them under nor-
mal gravity flow conditions. Polyethylene offers many ad-
vantages as'a material for the receptacle of the invention,
however it has been found to be basically hydroscopic or
water repelling but it is easily wetted with organic fluids. How-
ever, according to the invention at least a portion of the recep-
tacle is made hydrophilic, that is, with an affinity for water so
that such portion may easily be wetted by the same and pass
through the pores thereof. Since a hydrophilically treated
porous polyethylene is more costly to manufacture than one
not so treated, the purposes of the invention are achieved by
hydrophilically treating a minimum portjon of the microscopy

- tissue carrier. However, the aqueous solutions must be able to
flow through the receptacle under a normal gravity flow con-
dition. Such flow is achieved when caps 12 and 13 only are so
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treated or, alternatively, when only the cylindrical body 11 is
treated to the exclusion of caps 12 and 13.

Hydrophilic or wetting agents of the type suited to the in-
vention include certain soaps, glycols, polyols such as
glycerine and certain antistatic agents. For example, the
porous receptacle of this invention may be hydrophilically
treated by forming an aqueous solution with any common
hand soap or detergent, immersing the receptacle in the solu-
tion and drying the receptacle in heated air or the like. The
receptacle may be soaked in an anitstatic solution available on
the open market under the trademark “statnul” by Daystrom,
Incorporated, Western Instruments Division, Newark, N.J.,
and dried. By either of these processes or any other commonly
known hydrophilic process, the receptacle in its entirety or a
portion thereof may be hydrophilically treated.

EXAMPLE

Small tissue fragments obtained by means of a needle biopsy
which were to be prepared for light microscopy examination
were placed into a polyethylene microscopy tissue receptacle
made according to the invention. The receptacle was com-
prised of a cylindrical body having an average porosity of 70
microns and hydrophilically treated caps also having an
average porosity of 70 microns. The outer and inner diameters
of the cylindrical body were 12 and 9 millimeters, respective-
ly, and its length was 11 millimeters.

The fixation process was carried out by submerging the
receptacle containing the tissue fragments into an aqueous
solution containing 10 percent formalin and next the excess
formalin was removed after a period of time by submerging
the receptacle in water. Both the aqueous formalin solution
and the water rinse easily penetrated all portions of the recep-
tacle. The tissue particles were then cleared by submerging
the receptacle in concentrated xylene whereupon the tissue
particles were infiltrated with molten paraffin which was
maintained at a temperature of approximately 60°C. Both the
concentrated xylene and the liquid paraffin easily penetrated
the receptacle.

After being passed through the fixation and process liquids,
a selected cap was removed and the tissue particles were each
placed in a separate embedding box which received the em-
bedding liquid paraffin.

It was observed that no tissue particles were lost during the
process, that all of the liquids easily penetrated the receptacle
either through the hydrophilically treated caps or through the
body wall and that the tissue particles received all of the fixa-
tion and process liquids as readily as if the tissue particles had
either been wrapped in guaze or placed directly into a beaker.

EXAMPLE I

The procedure of example I was repeated with the excep-
tion that both the cylindrical body and the caps were hydro-
philically treated. The various fixation and process fluids easi-
ly penetrated all portions of the receptacle to come into con-
tact with the tissue particles. The results were substantially
those noted in example I.

EXAMPLE 11

The procedure of example I was repeated with the excep-
tion that the receptacle was not in any way treated with a
hydrophilic material. Under normal atmospheric gravity-flow
conditions, the fixative, which was the aqueous solution con-
taining 10 percent formalin, failed to penetrate the receptacle
and come into contact with the tissue particles. The remaining
liquids including the alcoholic solutions, the concentrated
xylene and the liquid paraffin easily penetrated the receptacle.

EXAMPLE IV

In the preparation of small tissue fragments which were to
be ultimately sectioned and viewed under an electron
microscope, tissue was removed from an animal specimen and
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cut into small bits having at least one dimension in the order of
1 millimeter. The fragments were placed into a receptacle
identical to that described in example L.

The fixation process was carried out by submerging the
receptacle containing the tissue bits into a buffered aqueous
solution of osmium tetroxide which contacted the tissue bits
by entering the receptacle through the hydrophilically treated
caps. The tissue bits were then rinsed by submerging the
receptacle in the buffer used in the osmium tetroxide solution
which was cacodylate. The tissue was dehydrated by succes-
sively submerging the receptacle in 50 percent alcohol, 70
percent alcohol, 95 percent alcohol and absolute alcohol. All
of the concentrations of alcohol quickly penetrated the porous
receptacle and contacted the tissue bits. The tissue bits were
cleared by submerging the receptacle two separate times in
propylene oxide whereupon the tissue bits were prepared for
final embedding by being submerged in a solution containing
50 percent propylene oxide and 50 percent epoxy resin. Until
final embedding, the receptacle remained in this solution. To
embed the tissue bits, each bit was removed from the recepta-
cle and placed into a separate plastic capsule whereupon an
epoxy resin was added. After hardening, the plastic capsule
was removed thus adapting the tissue bits to be sectioned and
viewed under an electron microscope.

It was observed that the tissue bits remained in the recepta-
cle throughout the process, that the osmium tetroxide aqueous
solution easily penetrated the receptacle and that the recepta-
cle was not damaged by the osmium tetroxide solution.

EXAMPLEV

The procedure of example IV was repeated with the excep-
tion that the average size of the pores in the receptacle was
120 microns and that the caps were not hydrophilically
treated. Under normal atmospheric gravity-flow conditions,
the osmium tetroxide aqueous solution was not able to pass
through the pores of the receptacle even while being held
beneath the surface thereof. However, the remaining process
liquids including the alcoholic solutions, the propylene oxide
and the epoxy resin-propylene oxide solution easily
penetrated the receptacle.

EXAMPLE VI

The procedure of example IV was repeated with the excep-
tion that both the cylindrical body and the caps were hydro-
philically treated. The various fixation and process fluids easi-
ly penetrated all portions of the receptacle to come into con-
tact with the tissue bits. The results were substantially those
noted in example IV,

While the preferred embodiment of this invention has been
disclosed, it is to be understood that changes and variations
may be made without departing from the scope and spirit of
the invention as claimed.

Iclaim:

1. A microscopy tissue receptacle for transporting
microscopy tissue selectively through various light microscopy
and electron microscopy aqueous and organic fixation and
processing liquids preparatory to embedding comprising a
porous body defining an open cavity and porous closure
means removably received by said body to enclose said cavity,
said cavity being adapted to receive and retain said microsco-
py tissue while being transported through said fixation and
processing liquids, said body and said closure means being
comprised of a material being inert to said fixation and
processing liquids and selected from the group consisting of
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polyethylene, polypropylene, nylon and polyester, said pores
having an average diameter ranging from 35 microns to 200
microns and said tissue receptacle having at least a portion
thereof hydrophilically treated to allow said aqueous liquids to
pass through said pores located in said treated portion, and all
portions of said receptacle being adapted to pass said organic
liquid.

q2. The microscopy tissue receptacle of claim 1 wherein said
body is an open-ended cylindrical body having an opening ex-
tending axially therethrough and said closure means are caps
releasably secured onto the open ends of said cylindrical body
and, in combination with said cylindrical body, define said
cavity for receiving said microscopy tissue.

3. The microscopy tissue receptacle of claim 2 wherein said
material is polyethylene.

4. The microscopy tissue receptacle of claim 2 wherein said
material is polypropylene.

S. A microscopy tissue receptacle for transporting
microscopy tissue selectively through various light microscopy
and electron microscopy aqueous and organic fixation and
processing liquids preparatory to embedding comprising a
porous, cylindrical body having a passageway extending axi-
ally therethrough to provide said body with a pair of open ends
and a porous cap for each of said open ends being removably
received by the same and enclosing said passageway to form a
cavity, said cavity being adapted to receive and retain said
microscopy tissue while being transported through said fixa-
tion and processing liquids, said body and caps being com-
prised of a material being inert to said fixation and processing
liquids and selected from the group consisting of polyethylene
and polypropylene, said pores having an average diameter
ranging from 35 microns to 120 microns, said caps being
hydrophilically treated to allow said aqueous liquid to pass
through said pores therein under normal atmospheric gravity
flow conditions, and all portions of said receptacle being
adapted to pass organic liquids.

6. The microscopy tissue receptacle of claim § wherein said
cylindrical body is hydrophilically treated to the exclusion of
said cap whereby said aqueous liquids pass through said pores
in said body and is prevented from penetrating said caps.

7. The microscopy tissue receptacle of claim § wherein both
said cylindrical body and said caps are hydrophilically treated
whereby both said aqueous and organic fluids are adapted to
penetrate all portions of said receptacle.

8. The microscopy tissue receptacle of claim 7 wherein said
material is polyethylene.

9. The microscopy tissue receptacle of claim 7 wherein said
material is polypropylene.

10. A microscopy tissue receptacle for transporting
microscopy tissue selectively through various light microscopy
and electron microscopy aqueous and organic fixation and
processing liquids preparatory to embedding comprising a
porous body defining an open cavity and porous closure
means removably received by said body to enclose said cavity,
said cavity being adapted to receive and retain said tissue
while being transported through said liquids, said body and
closure means being formed of a material exhibiting the
character of being inert to all of said liquids, having pores of
average diameter ranging from 35 to 200 microns, of being
permeable to all of said organic liquids and of having at least
some portions selectively permeable to said aqueous fluids.

11. A microscopy tissue receptacle as claimed in claim 10
wherein said portions of said material which are selectively
permeable to said aqueous fluids comprise said closure means.



