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This invention relates to diagnostic compositions for 
the detection and estimation of reducing sugars in body 
?uids. 
The invention has for one of its primary objects, the 

provision of a simple, rapid and convenient method for 
performing such test with a high degree of simplicity 
and Without the need for extensive equipment, trained 
personnel and the like. 
The determination of glucose in such body ?uids as 

urine for example, is of signal importance not only in 
the case of diabetic patients who must control their sugar 
input, but from another point of view is important in 
those situations where the detection of disease as a public 
health measure requires the screening of large numbers 
of people to determine their physical condition. 

There are a number of methods of course, which can 
be used to measure or estimate the amount of reducing 
agents in body ?uids, particularly urine. The more wide 
ly used of the conventional methods are based on the 
use of alkaline copper solutions which are heated with 
the material being tested to precipitate cuprous oxide. 
The old methods have had the disadvantage that their 

use has required a certain amount of skill and familiarity 
‘with the use of measuring equipment, such as pipettes 
and the like, the use of liquid reagents some of which, 
especially the alkaline ones were dangerous to handle, 
and were inconvenient to transport easily. 
More recently, a diagnostic tablet described in US. 

Patent No. 2,387,244 to Compton and Trenneer has found 
Wide usage because of‘ its relative simplicity, accuracy, 
economy, and the fact that the test could be executed by 
unskilled persons, as compared to the older tests. 

However, all of these tests, techniques and procedures 
mentioned above, have one draw-back in common, name 
ly they all require heat to perform the tests. In the older 
methods this heat was supplied by the use of a Bunsen 
burner or by‘some other extraneous source of heat. 
The aforesaid Compton and Trenneer patent elimi 

nated the need for the extraneous source of heat by pro 
viding a “built in” heat source in a tablet combined with 
a glucose-reagent mixture, which was far superior to 
the older techniques. However, even in the latter im 
provement, heat was necessary, which meant that a cer 
tain degree of care had to be exercised in the compound— 
ing and the'subsequent handling of the composition to 
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eliminate the possibility of unintentional generation of V 
the heat as by accidental wetting of the composition. 

I have now found a novel and highly useful means 
‘for determining the presence or absence of glucose in 
body ?uids, including urine, by a technique which is sim— 
ple, which does not require the use of external, or in 
fact any, heat source, and which is otherwise free of many 
of the disadvantages of the prior art compositions and 
procedures. . 

My invention, generally speaking, involves the contact 
ing of the body ?uid being tested for reducing sugar con 
tent, urine for example, with an enzymatic preparation 
containing glucose-oxidase and catalase and a subsequent 
measurement, estimation, or determination of the glu 
conic acid which is produced when glucose or similar 
reducing agents are present in the urine. My technique, 
in any one of its numerous embodiments, which will be 
described in detail hereinafter, is so simple that it can 
be used as a qualitative, and‘ even quantitative, test, par 
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ticularly, by any unskilled person who is able only to 
determine the presence or absence of a color change. 
The following examples will serve to document a num 

ber of speci?c embodiments of my invention, and illus 
trate the ?exibility of the invention. I have chosen these 
embodiments hereinafter described, as illustrative of my 
invention and it will be apparent that various modi?ca 
tions may be made without departing from the spirit and 
scope of my invention. 

Example 1 
A diagnostic tablet weighing 5 grains is ‘prepared in. 

accordance with conventional blending and tabletting 
techniques, so that it contains as one essential ingredient 
a glucose oxidase-catalase enzyme. Such an enzyme is 
the product known as “Dec 0” or “Dee G” produced and 
sold by the Takamine Laboratories, of Clifton, New 
Jersey. The tablet may contain, conveniently, about 5 
mg. of the enzyme together with a su?icient amount of 
lactose, bentonite, simple inorganic salts, borax, starch 
and similar ?llers and excipients used in tabletting opera 
tion. . 

Since a certain amount of oxygen is necessary to carry 
out the reaction involved, an oxygen-supplying material, 
like strontium peroxide, barium peroxide, sodium pyro 
phosphate peroxide, sodium perbor silicate, and similar 
materials may be added. The oxygen needed for the re 
action involved might also be supplied by the addition 
to the tablet of such oxygen-containing compounds as the 
iodates and related compounds. It is to be understood, 
of course, that the amount of enzyme used in the tablet 
is variable, sufficient being present however, so that in 
use, that there be enough enzyme to catalyze the oxida 
tion of all of the glucose present in the sample of body 
.?uid being analyzed, to gluconic acid. In addition to the 
above components there is added to the composition, in 
accordance with one form of my invention, a sufficient 
amount of an indicator which will effect a color change 
at a pH below the normal pH of body ?uids, and partic 
ularly which changes color at a pH of approximately 4.5 
or below. Examples of such indicators are, methyl or 
ange, Congo red, or any other indicator which changes 
color when the pH of the solution drops below 4.5. 

In use, a drop or a few drops of the body ?uid which 
is being tested, urine for example, is placed upon the 
above tablet; if glucose is present in the body ?uid, the 
enzyme will catalyze the oxidation of the glucose to glu 
conic acid, and a color change on the surface of the tablet 
indicates the positive presence of glucose in the ?uid. 

' It'is desirable to include, as one of the components 
of such a tablet, a small amount of an effervescent couple 
to facilitate the contacting of the liquid with the solid 
materials making up the tablet. Under some circum 
stances it may be desirable to include a surface-active 
agent to facilitate the wetting of the tablet by the ?uid. 

It is also possible if desired, to omit the aforesaid 
type of indicator from the composition of the tablet and 
to perform the test by placing an indicator-free tablet 
on a test paper which has been treated to change color 
at a pH of about 4.5 or below, add a few drops of the 
body ?uid being tested to the tablet and observe the color 
reaction if any, in the area which is wetted by the ?uid 
around the periphery of the tablet. 

Example 2 

A 5 grain tablet made up sothat it contains, prefer 
ably, about 5 or 10 mg. of glucose-oxidase enzyme such 
as described in Example 1, together with a su?icient 
amount of a oxygen supplying compound, such as stron 
tium peroxide to provide all of the oxygen necessary to 
oxidize the glucose content contained in one cc. of urine, 
the remainder of the tablet being composed of diluents 
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such as‘starch,jlactose, borates, such as sodium borate, 
or other white or preferably colorless compounds. Suf 
?cient effervescent couple may be added so that the 
tablet readily disintegrates when it is dropped into the 
urine. The effervescent couple can of course be present 
in Varying amounts, and may comprise from 1/10 of 1%, 
based on the weight of the tablet to as much as 50% or 
even higher; in any event, only suf?cient effervescent cou 
‘ple is used, or need be used to assist in the dissolution of 
the tablet. 

Besides using a pH indicator in the tablet, or in a 
test paper, it is of course possible to use as an indicator, 
compounds which form color salts or addition complexes 
of one kind or another with the gluconic acid devolved. 
Since gluconic acid has well known chelating properties, 
colored salts of those metals which form chelates with 
gluconic acid can be incorporated in the tablet or in a 
test paper used with the tablet to indicate the concentra 
tion of gluconic acid obtained when the aforesaid enzyme 
component of the tablet has a chance to exercise its eifect, 
in the presence of oxygen, on the glucose present in the 
urine or other body ?uid being tested. Examples of such 
metal salts would be the colored salts of such metals as 
iron, copper, nickel, calcium, barium, magnesium and 
the like. 

Another variant of my invention is to use a bibulous 
mat of paper, asbestos or the like, such as is described for 
example, in the copending application of Alfred H. Free 
and Helen Free, Serial No. 178,344, ?led August 8, 1950, 
now abandoned. Such a mat is soaked in a solution of 
a glucose oXidase-catalase enzyme such as hereinbefore 
described, dried, and the test performed by applying a 
drop or two of the urine or other body ?uid being tested 
to the mat in the presence of oxygen or an oxygen sup 
plying compound, as Well as an indicator to indicate the 
presence or absence of gluconic acid which is formed. 

Since certain changes in carrying out the above tech 
niques, and certain modi?cations in the compositions 
which embodythe invention may be made without de 
parting from its scope, it is intended that all matter con 
tained in the above description shall be interpreted as 
illustrative and not in a limiting sense. It is also to be 
understood that the following claims are intended to 
cover all of the generic and speci?c features of the in 
Vvention herein described, and all statements of the scope 
of the invention which, is a matter of language, might be 
said to fall therebetween. 

I claim: 
1. A method for detecting the presence of glucose in 
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urine which comprises contacting the urine which is to 
be tested with a bibulous material which has been im 
pregnated with a glucose-free composition comprising 
glucose~oxidase and an indicator material which under 
goes a color change induced by a reaction product formed 
when said enzyme is contacted with glucose in the 
presence of oxygen. ~ 

2. A test means for detecting glucose in urine which 
comprises a bibulous material which has been impreg 
nated with a glucose-free composition comprising glu~ 
cose~oxidase and an indicator material which undergoes 
a color reaction induced by a reaction product formed 
when said enzyme is contacted with glucose in the 
presence of oxygen. . 

3. A test means for detecting glucose in urine which 
comprises a bibulous material which has been impreg 
nated with a glucose-free composition comprising glucose 
oxidase, catalase, and an indicator material which under 
goes a color reaction induced by a reaction product 
formed when glucose-oxidase is contacted with glucose 
in the presence of oxygen. 
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