
May 30, 1961 J. F. PAGANO EI'AL 2,986,497 
METHOD AND MEANS FOR PERFORMING ASSAYS 

Filed Feb. 26, 1959 

A 

I3 ' 

5 
l4 INVENTORS. 

JOSEPH F. PAGANO 
By EUGENE V. ADAMS 

ATTORNEY 



United States Patent 0 " 
1 

2,986,497 
METHOD AND mans non PERFORMING 

ASSAYS 
Joseph F. ‘Pagano, Somerville, and Eugene V. Adams, 

Highland Park, NJ., assignors to Olin ~Mathieson 
Chemical Corporation, New York, N.Y_., a corporation 
of Virginia > - 

Filed Feb. 26, 1959, Ser. No. 795,688 

10 Claims. (Cl..195-'-103.5) 

This invention relates to .a device for assaying micro 
organisms. ' ' 
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Prior to this invention, circular paper discs impreg- ' 
nated with various chemotherapeutic agents have been 
used 'to determine the ‘sensitivity spectrum of micro 
organisms. Thus, .for example, to determine the ‘anti 
"biotic spectrum of a microoran'gism, .the organism was 
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grown in an agar-containing culture medium and a num- " 
'beri‘o‘f discs, each impregnated with a ditierent‘antibiotic, 
where placed upon the medium. After a predetermined 
‘time, the sensitivity of the microorganism to a given anti 
biotic'was determined by the'zone of inhibition (clear 
area)‘ around the discs. . . " 

The ‘disadvantages of such procedure are manifest. 
Thus, the testing'method‘requiredthe careful placing of a 
plurality of discs on the nutrient medium; atime-consum 
ing tedious procedure requiring the recordation of the 
contents and-position ofeach-disc. iFurtherfore, there is 
.a common'misconception in the ,art that'the comparative 
ractivity ofthe impregnating substances is related‘to the 
:diameter of ‘the Zone of inhibition torgrowth stimulation. 
-In other words, the larger the_zones, the greater the 
\potencyof-a given substance, wherein-‘fact quite» often the 
area of the zone depended on non-pertinent physical char 
acteristics of the impregnating substances, such as their 
relative diffusion rates through the agar medium. 

It is an object of this invention, therefore, to provide a 
unitary simple device for assaying microorganisms, which 
is e?icient to use. > 

It is another object of this invention to provide a device 
for assaying microorganisms which cannot be misread or 
misinterpreted. 

It is still another object of this invention to provide a 
device for assaying microorganisms which is easily pre 
praed commercially. 

These objects are achieved by the device of this in 
vention, which comprises a sheet of bibulous material 
having a plurality of spaced apertures therein, the portion 
of material peripheral to at least one aperture being im 
pregnated with a microorganism-aiiecting substance. [By 
“microorganism-a?ecting substance” is meant a sub 
stance, such as an antibiotic, phage or assimilable carbon 
or nitrogen containing compound, which affects the 
growth pattern of at least one microorganism. This e?ect 
may be one of inhibition or enhancement and includes 
bacteriocidal, bacteriostatic, and nutrient substances] 
The device of this invention and its method of prepara 

tion and use are illustrated in the accompanying draw 
ing, wherein: 

Figure 1 is a top view of one embodiment of this in 
vention; 

Figure 2 is a perspective view of the device of this in 
vention in place on a petri dish; 

Figure 3 is a perspective view of a means for prepar 
ing the devices of this invention showing the impregna 
tion of the devices with microorangism-atfecting sub 
stances; and 
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Figure 4 ‘is a. sectional "view ‘taken through 4-4 of 
Figure 3. p ’ . * 

"Considering Figure l'of the'drawing, the device for as 
saying microorganisms of this invention comprises a sheet 
of bibulous material 1, such as porous paper (e.g. ?lter 
paper) having a plurality of ‘spaced apertures 2, V3, 4, 5, ~ 
and 6 therein. A portion of sheet lpperipheral to a least 
one of the apertures is impregnated with ‘a microorgan 
ism-a?ecting substance. In the device shown in Figure 1, 
portions of the ‘sheet peripheral to apertures 3, 4, 5 and 6 
are "impregnated with. di?erent v"microorganism-affecting 
substances, such as di?erent antibiotics. ..To aid in identi 
fying which aperture is surrounded by a given material, 
the sheet is ‘preferably provided ‘with indica, as indicated 
‘by A, ‘B, C, ‘D, and’E, adjacent to the respective aper 
tures. Although the sheet and apertures shown in Figure 
1 are circular in outline, these shapes are merely illus 
trative‘and rectangular.v or other shape sheets may be 
used. Furthermore, sheets ‘containing apertures of di?er 
.ent areas Imay also be used. ‘ _ . ' 

:Figure 2 shows the devices of ,thisinvention in use. 
When so used, a petri dish 7 or other .usual container is 
‘prepared with the usual agar-containingnutrient medium 
8 and inoculated with the microorganism to be tested. 
Sheet 1 is then placed on top, of the nutrient medium 8 
and after apredetermined timethe medium beneath aper 
tures 2, 3, 4, 5 and 6 are observed. .In this time, the 
microorganism-affectingsubstances surrounding the aper 
tures 'has diffused into .the area of the nutrient medium 
adjacent thereto including the area .under the. aperture. 
The e?z‘ect of these substances on the microorganism being 
tested can then be determined by observing the growth 
pattern of the microorganismin the area under the aper 
ture. . 

v"Thus, for example, to determine the mode .of treatment 
of a pathogenic microorganism, .a vnutrient medium 8 in 
petri dish ‘7 ‘is‘inoculated with the microorganism and 
the device of this invention is placed thereon. By way of 
illustration, the sheet 1 may contain an antifungal anti 
biotic, such as nystatin or amphotericin,, on the portion 
peripheral to aperture 3; a broad-spectrum antibiotic, such 
as tetracycline or chlortetracycline, on the portion periph 
eral to aperture 4; and narrower spectrum antibiotics, 
such as streptomycin and penicillin on the portions pe 
ripheral to apertures 5 and 6, respectively. The port-ion 
peripheral to aperture 2 can remain untreated to act as a 
control. After a given time, the nutrient medium 8 is 
observed through ‘the apertures. If a microorganism is 
present, it will be so indicated by a growth (cloudiness) 
in the nutrient medium under aperture 2. Assuming that 
a microorganism is present and is an antibiotic-sensitive 
fungus, such as Candida albicans, its nature will be shown 
by the lack of growth (clear area) under aperture 3, and 
growth (cloudiness) under apertures 2, 4, 5 and 6. In a 
similar manner, the sensitivity to antibiotics of a Gram 
positive or Gram-negative bacteria can be determined. 

Aside from the above use, the device of this invention 
can also be used to indicate the presence of a speci?c 
phage sensitive strain of microorganism by employing a 
sheet containing one or more apertures, the portions pe 
ripheral to each aperture containing a different phage. 
Furthermore, to indicate the growth pattern of a new 
microorganism, the microorganism can be grown in an 
agar medium de?cient in a source of carbon and a sheet 
containing any number of potential sources of assimilable 
carbon can be placed thereon. Those carbon sources 
which will support the growth of the microorganism will 
then be shown by areas of growth (cloudiness) under the 
respective apertures. 
The devices of this invention are readily prepared in 

sizable quantities by using the apparatus disclosed in 
Figures 3 and 4. A stock of sheets 1 are aligned so that 
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the apertures therein are in register. Bottom plate 9 is 
then positioned under the stack and top place 10 is posi 
tioned on top of the stack. Threaded bolts 11 are then 
apassed upwards through apertures; 12.,in bottornplate 9 
and apertures 13 in top plate 10.’ ' The bolts arelgp‘rovided 
with heads 14 of sufficient size to, prevent passage of the 
entire bolts through bottom plate. 9. *Wing nuts .15 are 
then screwed onto the free endsoi the bolts thereby forc 
ing the plates 9 and 10‘ together and compressing the 
stack of sheets 1 therebetween.‘ , The ‘plates areqso con 
structed and the apertures 12 and 13 therein so placed 
that the bolts pass outside the stack of sheets 1. Top 
plate 10 is provided with apertures 2', 3', 4', S’ and'?' 
in alignment with theapertures invsheets 1 and bottom 
‘plate 9 is preferably provided with' ‘indents, ‘s'u'ch‘ as'in 
dents 4" and 5", also in alignment with'the apertures in 
the .top :platef, The apertures in top plate 10, and sheets 
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3. The device of claim 1 wherein the microorganism 

at‘t‘ecting substances are antibiotics. 
4. The device of claim 1 wherein the microorganism 

alfecting substances are phages. 
5. The device of claim 1 wherein the microorganism 

affecting substances are sources of assimilable carbon. 
6. A device for assaying microorganisms, which com 

prises‘a circular sheet of porous paper having a plurality 
' of spaced circular apertures therein, the portions of paper 
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1 and the indents bottorn>'_plate?9 thereby provide'a 
‘series of wells. 

To prepare the devices of this invention, oneor more 
of the wells are ?lled with a_ solution of the desired micro 
,organism-aifecting substances. Y'After a time sul?cient for 
absorption of some of the solution in the area of each 
sheet 1 peripheral to the well, excess solution is removed 

siphoning o? each excess solution separately thereby per 
mitting reuse of the solution. ' The ‘wing nuts are, then 
removed‘ and the plates separated. ‘.One or more of the 
sheets, after drying‘can then 'be‘ packaged witha key 
indicating the treatment of each peripheral portion in a 
box or other suitable container. 1 _ '7 > 

The invention may be variously otherwise embodied 
‘within the scope of the appended claims. 
What is claimed is: 
1. A device for assaying microorganisms which com- 35 

prises a sheet of bibulous material having a plurality of 
spaced apertures, the portions of material peripheral to at 
least two apertures being impregnated with different 
microorganism-a?ecting substances. . 

2. The device of claim 1 wherein the bibulous mate 
rial is porous paper. - 
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'either by inverting the entire assembly or preferably 25, 
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affecting substances are different antibiotics. 

peripheral to at least two apertures. being impregnated 
with different microorganism-‘infecting substances. 

7. The device of claim 6 wherein the microorganism 
aiiecting substances are antibiotics. - ‘ . 

8. A method of assaying'rnicroorganisms,which com~ 
prises growing a microorganism on a nutrient medium 
upon which is positioned a sheet of bibulous material hav 
ing a plurality of spaced'apertures therein, the portions 
ofxmaterial peripheral-to at least two apertures andhav 
ing been impregnated with di?erent microorganism-Mime 
ring substances, and measuring the growth of themicro 
organism on the nutrient medium beneath saidIaper'tures. 

'9. A method of assaying microorganisms, which coni 
prises growing a microorganism on a nutrient medium 
upon which is positioned a vsheet of porous paper hav 
ing a'plurality-of spaced apertures therein, at least ‘two 
‘portions of the paper'periphe’ral to different apertures 
having been impregnated with diiierentv microorganism 
aiteeting substances, and comparing the extent of growth 
of the microorganism on the nutrient medium beneath 
said apertures. ' . ‘ j 

10. The method of claim 9 wherein the microorganism 
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