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BIOLOGICAL ASSEMBLY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention is directed to a biological assembly 
and in particular to a slide and slide cover for use in 
biological studies. 

It is often necessary to examine biological material in 
order to make quantitative determinations relating thereto. 
For example. a semen sample may require microscopic 
study to determine the sperm count in the liquid medium of 
the sample being observed. 

Conventionally. there have been two methods for estimat 
ing the number of cells in a suspension. One method uses a 
hemocytometer wherein the number of cells in a given 
volume is counted by direct microscopic examination. 
Another method is the use of an electronic counter wherein 
the cells of a given volume of a suspension are drawn 
through an ori?ce and registered electronically. 
The hemocytometer comprises a slide and a precision 

ground cover slip which covers two ruled areas which are 
ruled in the form of grids. When the cover slip is pressed 
down on the slide. a chamber is formed therebetween. A 
drop of cell suspension is placed at the two edges of the 
cover slip so that the suspension ?ows into the chambers by 
capillary action. Other chambers of this type are known as 
the Horwell Chamber. the Makler chamber and the Hausser 
Chamber. These devices must be ground to great precision 
and thus are expensive to make and are accordingly non 
disposable. They are. therefore. cleaned after each use so 
that they can be reused. 
US. Pat. No. 4.911.782 disclosed a biological slide 

assembly which enables a ?xed volume of sample and liquid 
medium to be received in a chamber by capillary action in 
order to be observed under a microscope. The microscope 
must include a reference grid in the ocular. which is divided 
into 100 squares. so that the cell count in a representative 
one of the squares can be obtained by a human observer and 
used to approximate the total number of cells within the grid. 
While this device is disposable. it is complex in design and 
di?icult to use in practice. 

SUMIWARY OF THE INVENTION 

The main object of the present invention is to overcome 
the disadvantages of the prior art and to provide a biological 
assembly. which is simple in design. easy to use and 
inexpensive to make so that it is easily disposable after use. 
These and other features and advantages of the present 
invention are achieved in accordance with the present inven 
tion by a biological assembly for e?ecting the examination 
of a sample in a liquid medium under magni?cation. com 
prising a transparent substrate having a ?rst main surface. 
and means forming at least one sample camber and an 
immediately adjacent over?ow chamber on the ?rst main 
surface and receptive of a sample in a liquid medium. said 
means comprising a thin ?lm having for each sample 
chamber and over chamber. means de?ning a ?rst opening 
therein corresponding to the sample chamber and means 
de?ning a second opening surrounding the ?rst opening and 
corresponding to the over?ow chamber. wherein the ?rst and 
second openings form a separating wall of thin ?lm ther 
ebetween. 
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The substrate of the biological assembly preferably is a 

slide. preferably made of transparent glass and which has a 
thin ?lm of photoresist. epoxy or hydrophobic ink on the 
upper srn'face thereof. 
The thin ?lm forms a sample chamber which is preferably 

in the form of a circular or elliptical cylinder having the 
height of the thin ?lm itself. Immediately adjacent to the 
sample chamber is an over?ow chamber. The over?ow 
chamber in one preferred embodiment is toroidal and 
coaxial to the sample chamber and separated by a cylindrical 
wall of thin ?lm. In another preferred embodiment the 
sample chamber is circular or elliptical and the outer edge of 
the over?ow chamber is rectangular or square. 
The thin ?lmis preferably from 5 to 75 pm in height. more 

preferably 10. 20 or 50 pm. The sample chamber preferably 
has a volume of 2 to 15 pl. and thus when the diameter of 
the circular sample chamber is 1.6 cm and the height is 20 
pm. the volume is 4 ul. 

In accordance with the present invention. each slide can 
have one or a plurality of sample chambers and associated 
over?ow chambers disposed therearound. Most preferably. 
the slide will have from one to three sample chambers and 
over?ow chambers. 
The biological assembly according to the present inven 

tion further comprises a slide cover having a substrate which 
is preferably made of transparent glass and which is super 
posed on the slide to cover each sample chamber and 
over?ow chamber. 

In accordance with the present invention. the slide cover 
preferably has a pattern of thin ?lm on the surface opposite 
that which covers the sample chamber. the pattern demar 
cating an area so as to enable that area to be aligned within 
the sample chamber. In a particularly preferred embodiment 
of the present invention. the pattern on the slide cover is 
identical in con?guration to that of the wall separating the 
over?ow chamber from the sample chamber. 
The slide cover also preferably includes a grid formed in 

the surface of the slide cover which is closest to superposed 
on the sample chamber so as to be as close as possible to the 
sample in the liquid medium that is being observed The grid 
is preferably 10x10 boxes of 0.1 mm on a side. The grid is 
disposed within the area demarcated by the pattern. In a 
particularly advantageous embodiment of the invention. the 
grid is almost invisible to the naked eye. so the pattern 
surrounding it is an indication to the user of the location of 
the grid. 

In another embodiment of the present invention. the slide 
cover can be used with conventional slides. that is. slides 
other than that of the present invention. In a particularly 
advantageous embodiment of this invention. the slide cover 
has a thin ?lm pattern on one main surface demarcating an 
area and spacing means composed of thin ?lm on the surface 
of the slide cover which faces the slide to space the grid by 
a ?xed distance form the upper surface of the slide to enable 
the grid to be in contact with a sample which is disposed on 
the slide surface between the slide and the slide cover. The 
thin film is disposed outside the area demarcated by the 
pattern and preferably spaces the grid from the surface of the 
slide by 10. 20 or 50 pm. 

In this way. the slide cover according to the present 
invention. can be used with standard slides which have no 
chambers formed thereon. 

These and other features of the present invention will be 
described hereinafter with reference to the foregoing 
detailed description taken with the attached drawings. 
wherein 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. la is a perspective view of the biological assembly 
in accordance with the present invention; 

FIG. 1b is a sectional view taken along line Ib—-Ib in FIG. 
la; 

FIG. 2a is a perspective view of the upper surface of one 
embodiment of the slide cover shown in FIG. la; 

FIG. 2b is a perspective view of the under surface of one 
embodiment of the slide cover shown in FIG. 1a; 

FIG. 3a is a perspective view of an alternative embodi 
ment of the slide cover in accordance with the present 
invention; 

FIG. 3b is a side view of the slide cover of FIG. 3a in use 
on a conventional slide; 

FIG. 3c is a perspective view of another embodiment of 
the slide cover; and 

FIG. 4 is a perspective view of a further embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As shown in FIGS. 1a and 1b. the biological assembly 1 
includes a slide 2 and slide covers 3. 3'. The slide 2 includes 
a substrate 20 preferably made of glass and which is 
transparent to allow light to pass therethrough for observa 
tion with a microscope. The substrate 20 has a top surface 21 
and a bottom surface 22. On top surface 21 is a thin ?lm 23 
which is opaque and which has a given height. which is 
preferably 10. 20 or 50 pm. 
The slide includes at least one sample chamber 24 sur 

rounded by an over?ow chamber 25. The sample chamber 
24 is formed by an opening in the thin ?lm 23 and the 
over?ow chamber 25 is also formed by an opening in the 
thin ?lm 23'I‘he openings are con?gured to form a separating 
wall 26 between the over?ow chamber 25 and the sample 
chamber 24. The separating wall preferably has a width of 
200 to 800 pm. In the embodiment shown if FIG. 1a and 1b. 
the sample chamber is preferably circular in cross section 
and thus a cylindrical chamber whereas the over?ow cham 
ber is toroidal in cross section and is coaxial with the sample 
chamber. In the embodiment shown in FIG. la. two sample 
chambers and associated over?ow chambers are utilized 
although slides can be produced with a single sample 
chamber and over?ow chamber or with more than two. 
preferably three sample chambers and over ?ow chambers. 
When two or more sample chambers are utilized. a 

separator 27 is disposed therebetween and having a height of 
approximately 100-500 pm. 
The thin ?lm 23 is preferably composed of an a 

photoresist. as disclosed in US. Pat. No. 4.911.782. an 
epoxy or a hydrophobic ink and is either printed on or 
patterned by other conventional methods as disclosed in 
US. Pat. No. 4.911.782. 
The biological assembly also includes a slide cover 3. 3'. 

which is used to cover the sample in the sample chamber 24 
during use of the slide in a microscope. 
The slide cover 3 comprises a substrate 30. which is 

preferably made of a transparent glass 0.1 to 0.5 mm thick 
and has a top surface 31 and a lower surface 32. which is 
superposed on the upper surface of the thin ?lm 23 during 
use as shown in FIG. lb. The slide cover also includes a 
pattern of thin ?lm material 36 disposed on the upper surface 
31 and having a width of 200 to 800 pm. In the embodiment 
shown in FIG. 1a. the pattern 36 is identical to the separating 
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wall 26 and is used to demarcate an area 37 therewithin and 
to permit alignment of the area 37 with the sample chamber 
24 by matching the pattern 36 with the wall 26. 
The slide cover 3 also includes a grid of perpendicular 

lines formed in the lower surface 32 of the slide cover 
substrate 30. This grid is preferably 10 boxes ><l0boxes with 
each box being 0.1 mm on a side. The grid is formed in the 
surface of the substrate by a laser etching method called 
excimer laser micromachining. which produces a relatively 
thin grid lines. The grid formed by this method is almost 
invisible to the naked eye. 

The slide cover 3’ shown in FIG. 1a is identical to the slide 
cover 3 with the exception of the grid. which is not present 
in the area of 37. When the two slide covers are placed on 
the slide. the separator 27 keeps them apart. 

FIGS. 2a and 2b show the slide cover of a FIG. 1a and 1b 
in more detail. 

The slide cover of FIG. 2a and 2b can be used indepen 
dently of the slide 2 shown in FIGS. 1a and 1b and can thus 
be used with other slides having prede?ned chambers. 
The grid is etched into the lower surface of the slide cover 

to bring the grid as close as possible to the sample. in order 
to produce the most accurate results since it substantially 
eliminates parallax. 

In use. the user drops a liquid sample into the sample 
chamber 24. Any of the sample which exceeds the volume 
of the sample chamber 24 will ?ow into the over?ow 
chamber 25. Thereafter. the slide cover 3 is applied to the top 
of the slide by aligning the pattern 36 with the separating 
wall 26. When viscous ?uids are used. the placing of the 
slide cover on the slide will force excess ?uid into the 
over?ow chamber. The grid 38 is now disposed immediately 
adjacent to the sample in sample chamber 24 as can be seen 
in FIG. 1b and the slide is introduced into a microscope so 
that the user can count the chamber of cells within a 
representative one of the squares of the grid pattern 38. 

In an alternative embodiment of the present inven?on as 
shown in FIGS. 3a and 3b. the slide cover 4 can be used with 
conventional slides having no chambers formed thereon. In 
this embodiment. the substrate 40 has the pattern 46 printed 
on the upper surface 41 thereof. On the lower surface 42. the 
grid 48 is formed therein in the area 47 demarcated by the 
pattern 46. Disposed outside of the area 47 are thin ?lm 
segments 49. which have the function of spacers. and which 
space the surface 42 of the slide cover ?'om the upper 
surface 6 of a conventional slide 5 shown in FIG. 3b. The 
spacers 49 are made of thin ?lm and have a thickness of 
preferably 10. 20 or 50 pm. The cover 4 also has indicia 50 
indicating which side thereof the grid is on. to aid the user. 

As shown in FIG. 3b. a sample S is placed on the surface 
6 of a slide 15 and the slide cover 4 is disposed thereover 
with the spacers 49 resting on the surfaoe 6. As a result of 
the fact that the spacers spaced the surface 42 a ?xed 
distance from the top surface of the slide. a known volume 
of sample S is disposed within the con?nes of the grid 48. 
thus enabling measurements to be made. 

In FIG. 3c. the slide cover 4' has the pattern 46' disposed 
on the lower surface 42. In this embodiment. the pattern 
itself can act as a spacer and accordingly. the diameter of the 
pattern 46' can be made greater to provide stability. so that 
the ?lm segment spacers 49 can be eliminated. 

In a further embodiment shown in FIG. 4. the biological 
assembly includes a slide 7 and slide covers 8. The slide 
includes a substrate 72 of transparent glass which is pref 
erably 75 mm long and 25 mm wide and 1 mm thick The 
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top surface of substrate 72 is covered with thin ?lm 73 
having a height of preferably 10. 20 or 50 um and openings 
therein demarcating cylindrical sample chambers 74 and 
rectangular over?ow chambers 75 and forming circular 
separating walls 76 preferably having a width of 700 to 800 
pm. 
The cylindrical sample chambers 74 preferably have a 

diameter of 16 rmn. The rectangular over?ow chambers 75 
are preferably 23 mm long and 10 mm wide. For a thin ?lm 
of 20 mm. the sample chamber has a volume of 4 pl and the 
over?ow chamber has a volume of 5 pl. The slide covers 8 
comprise a substrate 81 of transparent glass which has a grid 
88 etched into the lower surface thereof at a location within 
the circular pattern 86 which is disposed on the upper 
surface of substrate 81. The substrate is preferably 27 mm 
long and 22 mm wide and 0.33 mm thick and the pattern 86 
and grid 88 are positioned to fall at the center of the sample 
chamber 74 when the slide cover is disposed on the slide 
with the edges of the slide cover coaxial with the edges of 
the sample chamber. 
When thin ?lm 73 is hydrophobic. any excess liquid 

which exceeds the over?ow chamber 75. will be limited in 
its migration. 

It is understood that the present invention is not limited to 
the particular embodiments illustrated and described here 
inabove but that various changes and modi?cations may be 
made without departing from the spirit and scope of the 
invention as de?ned in the claims. 
What is claimed is: 
1. A biological assembly for e?ecting the examination of 

a sample in a liquid medium under magni?cation. compris 
mg: 

a transparent substrate having a ?rst main surface; 
means forming at least one sample chamber and an 

immediately adjacent over?ow chamber‘ on the ?rst 
main surface and receptive of a sample in a liquid 
medium. said means comprising a thin ?lm having for 
each sample chamber and over?ow chamber. means 
de?ning a ?rst opening therein corresponding to the 
sample chamber and means de?ning a second opening 
surrounding the ?rst opening and corresponding to the 
over?ow chamber. wherein the ?rst and second open 
ings form a separating wall of thin ?lm therebetween; 
and 

a transparent cover having ?rst main surface superposable 
on the thin ?lrn to cover the at least one sample 
chamber and over?ow chamber when a sample is 
received therein. wherein the cover has a second main 
surface opposite the ?rst main surface and having a thin 
?lm pattern thereon demarcating an area for aligning 
the area of the cover with the at least one sampling 
chamber. 

2. The biological assembly according to claim 1. wherein 
the ?rst opening is circular and the second opening is 
toroidal. 

3. The biological assembly according to claim 1. wherein 
the ?rst opening is circular and the second opening is 
rectangular. 

4. The biological assembly according to claim 1. wherein 
the thin ?lm has a height of from 10 to 50 pm. 

5. The biological assembly according to claim 1. wherein 
the separating wall has a width of 200 to 800 pm. 

6. The biological assembly according to claim 1. wherein 
said at least one sample chamber has a volume of 2 to 15 ul. 

‘7. The biological assembly according to claim 1. wherein 
the thin ?lm pattern is identical in con?guration to said 
separating wail. 

1O 

15 

20 

25 

30 

35 

55 

65 

6 
8. The biological assembly according to claim 1. wherein 

the cover has a grid pattern in the ?rst main surface within 
the area demarcated by said thin ?lm pattern. 

9. The biological assembly according to claim 1. wherein 
the thin ?lm comprises at least one of a photoresist. an epoxy 
and a hydrophobic ink. 

10. A biological assembly for e?iecting examination of a 
sample in a liquid medium under magni?cation. comprising: 

a transparent substrate having a ?rst main surface; 
means forming at least one sample chamber on the ?rst 

main surface and receptive of a sample in a liquid 
medium. said means comprising a thin ?lm having for 
each sample chamber. means de?ning an opening 
therein corresponding to the sample chamber and 
means de?ning a open area surrounding the opening. 
wherein the opening and open area form a separating 
wall of thin ?lm therebetween; and 

a transparent cover having fast main surface superposable 
on the thin ?lm to cover the at least one sample 
chamber when a sample is received therein. wherein the 
cover has a second main surface opposite the ?rst main 
surface and having a thin ?lm pattern thereon demar 
cating an area for aligning the area of the cover with the 
at least one sampling chamba. 

11. The biological assembly according to claim 10. 
wherein the opening is circular. 

12. The biological assembly according to claim 10. 
wherein the thin ?lm has a height of from 10 to 50 pm. 

13. The biological assembly according to claim 10. 
wherein the separating wall has a width of 200 to 800 um. 

14. The biological assembly according to claim 10. 
wherein said at least one sample chamber has a volume of 
2 to 15 pl. 

15. The biological assembly according to claim 10. 
wherein the thin ?lm pattern is identical in con?guration to 
said separating wail. 

16. The biological assembly according to claim 10. 
wherein the cover has a grid pattern in the ?rst main surface 
within the area demarcated by said thin ?lm pattern. 

17. The biological assembly according to claim 10. 
wherein the thin ?lm comprises at least one of a photoresist. 
an epoxy and a hydrophobic ink. 

18. A biological assembly for ejecting examination of a 
sample in a liquid medium under magni?cation, comprising: 

a transparent substrate having a surface for receiving the 
sample; 

a transparent cover having a ?rst main surface super 
posed on the surface of the substrate during use and 
comprising a grid pattern and spacers disposed out 
wardly of the grid pattern for spacing the ?rst main 
surface apart from the substrate surface by a distance 
when the cover is superposed on the substrate and a 
second main suq‘ace opposite the ?rst main surface and 
having a ?rst thin ?lm pattern thereon demarcating an 
area including the grid pattern for aligning the grid 
pattern over the sample when the cover is superposed 
on the substrate. 

19. The biological assembly according to claim 18, 
wherein the ?rst thin ?lm pattern is a ring surrounding the 
grid pattern. 

20. The biological assembly according to claim 18, 
wherein the spacers compn‘se a second thin ?lm pattern on 
the ?rst main surface. 

21. The biological assembly according to claim 20, 
wherein the second thin ?lm pattern comprises circles in 
corners of the cover: 
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22. The biological assembly according to claim 18, 
wherein the spacers space the ?rst main surface from the 
substrate surface by 10 microns. 

23. The biological assembly according to claim 18, 
wherein the spacers space the ?rst main surface from the 
substrate surface by 20 microns. 

24. The biological assembly according to claim 18, 
wherein the spacers space the ?rst main surface from the 
substrate surface by 50 microns. 

25. A biological assembly for e?'ecting examination of a 
sample in a liquid medium under magni?cation comprising: 
a transparent slide having a completely planar surface for 

receiving the sample; 
a transparent slide cover having a ?rst main surface 

superposed on the surface of the slide during use and 
comprising a grid pattern, a thin ?lm pattern demar 
cating an area including the grid pattern for aligning 
the grid pattern over the sample when the slide cover 
is superposed on the slide and a plurality of discrete 
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spacers disposed outwardly of and separated from the 
thin ?lm pattern without enclosing same for spacing the 
?rst main surface apart from the slide surface by a 
distance when the slide cover is superposed on the 
slide. 

26. The biological assembly according to claim 25, 
wherein the thin ?lm pattern is a ring surrounding the grid 
pattern. 

27. The biological assembly according to claim 25, 
wherein the spacers space the ?rst main surface from the 
slide surface by 10 microns. 

28. The biological assembly according to claim 25, 
wherein the spacers space the ?rst main surface from the 
slide surface by 20 microns. 

29. The biological assembly according to claim 25, 
wherein the spacers space the ?rst main surface from the 
slide surface by 50 microns. 
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