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This invention relates to an improvement in 
tablet compositions to be dissolved in water or 
aqueous liquids to introduce active ingredients, 
Such as testing agents. In particular, it relates 
to Such tablets in which the hydroxides of the 
alkali metals are among the necessary ingre 
dients. It relates particularly to analytical com 
positions in tablet form which are designed to 
dissolve directly in water solutions and, while so 
dissolving, provide the proper analytical reagents 
with possibly other necessary conditions such as 
alkalinity, or heat by heat of solution and/or by 
heat of reaction, for the indications of the pres 
ence or absence of, or the quantitative estima 
tion of, a Substance or group of substances in 
the original water solution, such as sugar in urine. 
While these analytical tablets will dissolve with 

little or no difficulty in some water solutions, 
many other water solutions contain ingredients 
which inhibit or prevent their solution. The 
mechanism of the inhibitive action of these in 
gredients is their deposition upon the tablets in 
the form of an insoluble coating which thereby 
effectively retards or prevents free access of the 
water to the tablet. When a tablet containing 
an alkali-metal hydroxide is placed into a solu 
tion containing such interfering ingredients, the 
heat evolved and/or the alkalinity of the result 
ing Solution tends to deposit a precipitate or 
coagulum upon the surface of the tablet. Such 
deposit may encapsulate the tablet with a water 
excluding film. Manifestly, the purpose of the 
tablet may under Such circumstances be defeated. 
These interfering substances are defined as 

those Substances which, in the presence of heat 
and/or alkalinity, are precipitated or coagulated 
from their original dissolved or suspended state. 
Substances of this nature are common constit 
uents of such fluids as urine, cerebrospinal fuid, 
blood, asciitic fluid, and various other body tran 
Sudates and exudates, milk, beer, etc., which are 
representative of the types of Solutions in which 
analytical tablets are designed to be employed. 

Specific examples of substances which interfere 
with solution of these tablets are albumin, mucin, 
and the phosphates, and other complex organic 
or inorganic substances whose chemical formulae 
are not necessarily known, and need not be de 
fined for the purpose of applying this invention 
provided they satisfy the definition above regard 
ing precipitation or coagulation by heat and/or 
alkalinity. The present invention is not, of 
course, limited in its application only to the above 
fluids, or to the specifically cited interfering Sub 
stances, but is intended for use in connection 
with all water solutions containing dissolved or 
suspended ingredients which are precipitated or 
congealed by heat or alkalinity or both. 
That the difficulty in dissolving Such tablets in 

the types of solution illustrated above is due to 
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the formation of an insoluble envelope or sheath 
around the tablet can be demonstrated by plac 
ing the tablet in such a solution, and when it 
has failed to complete its reaction, removing it 
and then placing it in water. It will then fail 
to react or react at best sluggishly, whereas 8, 
fresh tablet of identical nature (or the same tab 
let broken in half so as to present a clean Sur 
face) placed in water will react briskly and Com 
pletely. That the interfering substances will 
form such an impervious envelope or sheath 
around the tablet and not simply be thrown into 
general suspension in the liquid, where they would 
not interfere, is reasonable, since when the tablet 
is first dropped into the solution, the alikali and 
heat will be most concentrated in and around the 
surface of the tablet. Where the action of a 
tablet is impeded by film formation, it may be 
remedied by repeatedly breaking up the undis 
solved residue of the tablet. Such remedy is in 
practical, and is avoided by the present invention. 

It was further found that the difficulty could 
be prevented by first making the solution alkaline 
and/or hot which would throw down the precipi 
tate or coagulum before the tablet was added 
and so allow the tablet to react with the balance 
of the water and dissolved ingredients. This, 
however, involved the use of an additional re 
agent and/or heat in the carrying out of the test, 
and is hence undesirable since the chief advan 
tage gained in employing the type of tablet de 
scribed above is that only one operation is neces 
sary to carry out the test, namely, to add a tab 
let to the solution to be tested. 

In seeking to circumvent these difficulties it was 
found that if the tablet could be made to dis 
integrate promptly upon being introduced into 
the solution the much more violent reaction. So 
produced would prevent the encapsulation from 
occurring, since the reaction would thus become 
sufficiently violent to dislodge any such precipi 
tate or coagulum. 
Among the methods tried to defeat this diff 

culty was the addition to the tablet of anhydrous 
or dehydrated starch which is commonly used in 
tablet making to provide disintegration of an 
otherwise very slowly soluble or difficultly soluble 
tablet in Water or watery solutions. The heat of 
reaction of a preparation of this type, however, 
is sufficiently great to cause the starch to jell, 
and so defeat the purpose for which it was added. 
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After considerable experimentation, it was 
found that the incorporation into the tablet of a 
soluble solid acidic substance not incompatible 
with the purposes of the test or with the other 
ingredients, such as for example citric acid, alkali 
metal acid citrates, tartaric acid or alkali metal 
acid sulfates such as sodium acid sulfate, or po 
tassium acid sulfate, together with a normal car 
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bonate, sesquicarbonate or bicarbonate, also not 
incompatible with the purposes of the test Or with 
the other ingredients, such as for example sodium 
carbonate, sodium sesquicarbonate, or sodium bi 
carbonate, would solve the difficulty. In other 
words, the most effective method by which to ac 
complish the desired end was found to be efferves 
cent disintegration. Accordingly, an improved 
analytical tablet made according to the present 
invention Will contain, in addition to its analytical 
reagents, an effervescent couple comprising a 
solid soluble acidic substance such as citric acid, 
the alkali metal acid citrates, tartaric acid, or 
the alkali metal bisulfates and a carbonate such 
as the alkali-metal normal carbonates, sesqui 
carbonates orbicarbonates, chosen so that none of 
the ingredients or their reaction products will be 
incompatible with the purpose of the test, or the 
balance of the reagents. 
On placing the tablet containing these addi 

tional ingredients in water, the acid reacts with 
the normal carbonate, sesquicarbonate, or bicar 
bonate, liberating CO2, at and below the surface of 
the tablet. This escaping gas prevents the gummy 
precipitate or coagulum from forming an en 
velope on the Surface of the tablet, and also tends 
to disintegrate the tablet. The escaping gas cre 
ates agitation of the solution and causes mobility 
of the dissolving tablet in the solution, whereby 
fresh liquid is constantly brought to the undis 
Solved residue of the tablet to hasten its solution. 
Hence, continued access of the water to the tablet 
is permitted, and the reaction proceeds more 
rapidly to completion than when no effervescent 
couple is used. A further advantage was found 
in that the tendency of effervescence to break up 
the tablet and constantly to bring fresh tablet 
Surface in contact with the water materially 
speeds the solution of the tablet, and thus pro 
duces a more rapid rise in temperature, which in 
many Such tests is an advantage. In the prac 
tice of a specific embodiment of our invention, 
i. e. in the use of a carbon-dioxide generating 
effervescent couple, which couple is compatible 
with the test, in a tablet supplying sodium hy 
droxide and a reducible copper compound for 
detecting the presence of reducing sugar in urine 
or similar fluids, it was found that a more rapid 
generation of heat was attained. This is of great 
practical advantage, since it insures under all con 
ditions that one may expect to encounter, the 
attainment of the necessary temperature required 
for complete reaction of all the available reduc 
ing Sugar with the copper compound. By more 
quickly effecting complete dissolution, less heat is 
lost by exposure, and hence in fact a higher final 
temperature is possible. This advantage is addi 
tional to the principal advantage of the invention. 
We are aware that effervescent couples have 

been employed heretofore in tableted composi 
tions to hasten their disintegration and solution. 
Therefore, we make no claim to such matter 
broadly. The invention specifically is directed to 
the solution of analytical tablets which contain 
as One COmponent a substance which is essential 
to the contemplated test, but which, if not prop 
erly controlled, would render solution very diffi 
cult, if not impossible. Thus, the solution of an 
analytical tablet containing sodium hydroxide as 
an essential component will be retarded or even 
prevented in a urine containing albumin, since 
the latter will tend to precipitate on the tablet 
as a water excluding or water-impervious en 
velope. By the method of the present invention, 
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however, such analytical compositions are ren 
dered readily soluble, since the effervescent ac 
tion prevents the formation by coagulation of a 
film of the solution inhibiting ingredients upon 
the tablet. It is seen, then, that our method for 
obtaining the solution of an analytical tablet is 
applicable to all cases where an undesirable re 
action between one of the essential components 
of the tablet and an interfering ingredient of the 
Solution to be tested would tend to prevent solu 
tion by enveloping the tablet by a water-imper 
vious film. 
While it might, in the light of our disclosure, 

appear obvious to utilize the mechanism of effer 
Vescence to Secure the desirable effect of our in 
vention, abstract consideration of the problem 
will show that such was not the case. In all 
analytical tablets of the type with which we have 
experimented, caustic alkali is present in pre 
ponderant quantity, generally in large excess of 
the amount required to neutralize all acidic com 
ponents. The carbonate component is present in 
Only small amount. It was questioned, there 
fore, whether such a composition could be made 
to effervesce while maintaining therein only the 
usual Small quantity of the effervescent couple, in 
view of the large amount of caustic alkali available 
to neutralize the acid component of the couple or . 
even to react with the bicarbonate portion of the 
couple where bicarbonate is to be used. It was 
also thought that substantial effervescence could 
not be expected in the attendant highly alkaline 
Solution. m 

The presence of carbonates in the final solu 
tion after reaction has ceased, does not neces 
Sarily indicate that the acid and normal car 
bonate, Sesquicarbonate or bicarbonate have not 
reacted, and so carried out the purpose above de 
Scribed, since CO2 in escaping through a strongly 
alkaline solution, such as would be produced by 
these tablets, would naturally be absorbed at 
least in part, depending upon the opportunity for 
dissolving contact. 
By experimentation, however, it was demon 

strated that this combination is operative. 
The following examples illustrate the use of 

an effervescent couple in an analytical tablet, 
Such as is adverted to above. Formula I repre 
Sents a typical composition employed for the de 
tection of reducing sugars in water solutions. 
Formula II represents a typical composition used 
for the detection of acetone in water solutions, 
These formulae are merely illustrative of con 
positions prepared in accordance with our inven 
tion and are not to be considered in a limiting 
sense. Other modifications will occur to anyone 
skilled in the art. 

Format I 
Parts 

Citric acid, C6HsO7------------------------ 9 
Cupric sulfate, CuSO4---------------------- 1. 
Sodium hydroxide, NaOH------------------ 6 
Effervescent couple composed of 

(a) 
Citric acid, CoHsO7------------------------- 4. 
Sodium bicarbonate, NaHCO3-------------- 4. 

Or, 
(b) 

Tartaric acid, CHsO6---------------------- 6 
Sodium carbonate, Na2CO3----------------- 2.5 

75 

For the citric acid ingredient in the main body 
of the formula another Suitable acidic substance, 
such as tartaric acid, or alkali metal acid citrates, 
may be used. 
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For the sodium hydroxide in the above formula 

potassium hydroxide or other alkali metal hy 
iOxides Inay be used. 
For the effervescent couple above recited other 

couples, such as sodium bisulfate-potassium car 
bonate, citric acid-potassium bicarbonate, sodi 
um acid citrate-lithium carbonate, etc., may be 
Substituted. Many effervescent couples are 
known, and are not here claimed per se. It is 
to be observed that the ingredients of the tablet 
are in all cases to be chosen to be compatible with 
each other and for the purpose of the particular 
test to be performed by the use of the tablet. 

:Formula II 

Parts by weight 
Salicylaldehyde sodium bisulfite, 

CH6O2. NariSO3------------------------- 
Tartaric acid, C4H8O8---------------------- 5 
Sodium carbonate, Na2CO3----------------- 2.5 
Sodium hydroxide, NaOH------------------ 6 
The compositions of Formula I employ the 

caustic alkali for its high heat of solution and 
for its heat of reaction with the acid ingredient 
as well as for alkalinity. For example, when such 
a composition is added to a solution of a reducing 
Sugar, the caustic alkali, by its heat of solution 
2nd the heat of its reaction with the acidic con 
ponent, provides the proper temperature for the 
reduction of the cupric ions by the sugar. At the 
Same time, a high degree of alkalinity is main 
tained in the solution. 

he purpose of the caustic alkali in Formula II 
is primarily to provide the proper heat and al 
kalinity for the test. 

In any case, however, solution of a tablet of 
these compositions will be greatly retarded, or 
rendered altogether impossible, by the presence 
of interfering Substances in the solution to be 
tested, unless an effervescent couple is incorpo 
rated in the tablet. 

It is to be understood that the caustic alkali 
content of the tablet is proportioned to the 
amount of fluid under test and the type of test. 
For example, in testing urine for the presence . 
of reducing Sugar, a tablet containing 0.3 gram 
of sodium hydroxide is added to approximately 
0.5 cc. of urine. 

It may be observed that acid in proportion 
greater than is necessary for the effervescent COll 
ple is present in Formula I. The heat of reaction 
between the said excess of acid and the hydroxide 
yields heat which in addition to the heat of 
solution is useful in making a test for the pres 
ence of reducing sugar in urine. It is also be 
observed that in Formula. I the acidic element of 
the couple is chosen to exert a function in the 
test itself, in that it forms a complex with the 
cupric ion, useful in the test. 

In the specification and claims, the term "a, 
carbonate' is intended generically to include the 
normal carbonate, a sesquicarbonate, and bicar 
bonate each alone or in admixture. 
Having described our invention, what We claim 

and wish to protect by Letters Patent is: 
1. A normally self-sustaining heat-generating 

compressed sugar-testing tablet comprising homo 
geneously mixed dry powdery materials including 
a quantity of anhydrous alkali metal hydroxide 
in quantity in excess of that reactive with all 
the remaining ingredients of the tablet and in 
quantity to generate heat for effecting the test, 
anhydrous cupric sulfate, acid for the Sugar test 
selected from the group consisting of citric and 
tartaric acids, and an effervescent couple consist 
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ing of acid selected from the group consisting of 
citric and tartaric acids and of carbonate salt 
Selected from the group consisting of alkali metal 
carbonate and alkali metal bicarbonate, said tab 
let being adapted to be placed in a liquid speci 
men to be tested for reducing sugar, which speci 
men may contain an ingredient tending to deposit 
upon and retard dissolution of the tablet, said 
couple functioning to generate gas and break up 
the tablet While the material of the tablet is dis. 
Solving in said liquid specimen and is raising the 
temperature of said specimen to effect said test by 
forming cuprous oxide, the generation of gas 
avoiding exercise of any tendency of any ingredi 
ent of the Specimen to deposit upon any mass of 
the tablet and retard its dissolution, whereby the 
dissolution is hastened and the attained temper 
ature is higher by avoiding loss of heat through 
shorter time for dissolution. 

2. A normally self-sustaining heat-generating 
compressed sugar-testing tablet comprising homo 
geneously mixed dry powdery materials including 
a quantity of anhydrous alkali metal hydroxide 
in quantity in excess of that reactive with all 
the remaining ingredients of the tablet and in 
quantity to generate heat for effecting the test, 
water-soluble cupric salt, acidic material neutral 
izable by a portion of said hydroxide to form 
upon dissolution of the tablet a dissolved reducible 
cupric compound, and an effervescent couple con 
sisting of water-soluble solid acid and of water 
Soluble Salt of carbonic acid, said tablet being 
adapted to be placed in a liquid specimen to be 
tested for reducing sugar, which specimen may 
contain an ingredient tending to deposit upon and 
retard dissolution of the tablet, said couple func 
tioning to generate gas and break up the tablet 
while the material of the tablet is dissolving in 
Said liquid Specimen and is raising the temper 
ature of Said Specimen to effect said test by form 
ing cuprous oxide, the generation of gas avoiding 

- exercise of any tendency of any ingredient of the 
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Specimen to deposit upon any mass of the tablet 
and retard its dissolution, whereby the dissolution 
is hastened and the attained temperature is high 
er by avoiding loss of heat through shorter time 
for dissolution. 

3. A normally Self-sustaining heat-generating 
compressed sugar-testing tablet comprising homo 
geneously mixed dry powdery materials including 
a quantity of anhydrous alkali metal hydroxide 
in quantity in excess of that reactive With all the 
remaining ingredients of the tablet and in quan 
tity to generate heat for effecting the test, water 
Soluble cupric salt, solubilizing agent selected 
from the group consisting of tartaric acid, citric 
acid, and their alkali metal salts for dissolving 
the reaction product of said cupric salt and said 
alkali metal hydroxide for supplying to the speci 
men a dissolved reducible cupric compound, and 
an effervescent couple consisting of water-soluble 
Solid acid and of water-soluble Salt of carbonic 
acid, said tablet being adapted to be placed in a 
liquid specimen to be tested for reducing sugar, 
which Specimen may contain an ingredient tend 
ing to deposit upon and retard dissolution of the 
tablet, said couple functioning to generate gas 
and break up the tablet while the material of 
the tablet is dissolving in said liquid specimen 
and is raising the temperature of Said Specimen 
to effect said test by forming cuprous oxide, the 
generation of gas avoiding exercise of any tend 
ency of any ingredient of the specimen to deposit 
upon any maSS of the tablet and retard its dis 
solution, whereby the dissolution is hastened and 

  



4. 
the attained temperature is higher by avoiding 
loss of heat through shorter time for dissolution. 

4. A testing tablet adapted for dissolution in an 
aqueous liquid to be tested, which liquid may con 
tain an ingredient tending to retard the dissolu 
tion of the tablet by deposition thereon, and 
adapted to supply chemical reagent material to 
effect the test, said tablet comprising dry solid 
ingredients in uniform distribution, including a 
quantity of alkali metal hydroxide which is effec 
tive in the test upon dissolution of the tablet 
in the liquid, and further comprising an effer 
veScent couple consisting of Solid acid and of 
solid salt of carbonic acid for interaction in the 
presence of water to generate carbon dioxide - on 
contact with Said liquid for breaking up the tab 
let, the quantity of said hydroxide being greater 
than that which is chemically equivalent to the 
active acid content of said couple, whereby Said 
carbon dioxide is formed in the presence of un 
dissolved hydroxide to break up the tablet and 
hasten its dissolution, the generation of gas being 
also effective to agitate the liquid and to expose 
fresh tablet surfaces with the avoidance of pos 
sible dissolution-retarding deposition on any solid 
mass of the original tablet form. 

5. A testing tablet adapted for dissolution in 
an aqueous liquid to be tested, which liquid may 
contain an ingredient tending to retard the dis 
solution of the tablet by deposition thereon, said 
tablet comprising dry solid ingredients in uniform 
distribution, including chemical reagent material 
to effect the test, and further comprising alkali 
metal hydroxide and also an effervescent couple 
consisting of solid acid and of Solid salt of car 
bonic acid for interaction in the presence of water 
to generate carbon dioxide on contact with said 
liquid for breaking up the tablet, the amount of 
said hydroxide in the tablet being in excess of an 
amount which will neutralize the acid of the said 
couple, whereby said carbon dioxide is formed in 
the presence of undissolved ingredients of the tab 
let to break up the tablet and hasten its dissolu 
tion, the generation of gas being also effective 
to agitate the liquid and to expose fresh tablet 45 
Surfaces with the avoidance of possible dissolu 
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tion-retarding deposition on any solid mass of the 
original tablet form. 

6. In the method of testing a liquid specimen 
by adding thereto a tablet Supplying chemical re 
agent material to dissolve in the liquid to perform 
a test and alkalize the resulting medium, which 
liquid may contain an ingredient tending to retard 
dissolution of the tablet by deposition thereon, 
the step of dissolving in said liquid specimen a 
tablet containing in homogeneous admixture 
chemical reagent material for the test including . 
an alkalizing quantity of alkali metal hydroxide, 
and an effervescent couple consisting of water 
soluble solid acid and water-soluble salt of car 
bonic acid, the amount of said hydroxide in the 
tablet being in excess of an amount which will 
neutralize the acid of the said couple, while gen 
erating carbon dioxide in the tablet in the pres 
ence of said hydroxide, and thereby breaking up 
the tablet and exposing fresh Surfaces thereof, 
With the result of avoiding the exercise of any 
tendency of an ingredient of Said specimen to 
retard the dissolution of the tablet. 

7. In the method of testing a liquid specimen 
by adding thereto a tablet supplying chemical re 
agent material to dissolve in the liquid to perform 
a test, which liquid may contain an ingredient 
tending to retard dissolution of the tablet by depo 
sition thereon, the step of dissolving in said liq 
uid specimen a tablet containing in homogeneous 
admixture chemical reagent material for the test 
including alkali metal hydroxide, and an effer 
vescent couple consisting of water-soluble solid 
acid and Water-soluble salt of carbonic acid, the 
amount of Said hydroxide in the tablet being in 
excess of an amount which will neutralize the 
acid of the said couple, while generating carbon 
dioxide in the tablet in the presence of said 
hydroxide and thereby breaking up the tablet and 
exposing fresh Surfaces thereof, with the result 
of avoiding the exercise of any tendency of an 
ingredient of Said specimen to retard the dissolu 
tion of the tablet. 

WALTER A. COMPTON. 
JOSEPH. M. TRENEER. 


