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ABSTRACT OF THE DISCLOSURE 

A package for the containment of an acidifying ma 
terial, used in the preservation of urine samples, is pro 
vided by containing the acidifying material, preferably 
a solid acid such as sulfamic acid, in a water soluble 
package made of a material such as methylcellulose. The 
package is included in a container for a urine sample 
which is dispensed for patient use, there being no danger 
to the patient due to the exposure of acid. 

The present invention relates to the preservation of 
urine samples for analysis and more particularly, to the 
provision of a safety package containing a urine pre 
servative acid. 
The preservation of urine samples for analysis has 

commonly been accomplished by the addition of an 
acidifying agent to the urine sample. In hospital and 
other clinical practice, it is convenient and economical 
to prepare packages, consisting of a bottle or other con 
tainer, for collecting the urine sample, in which the pre 
servative agent is contained. In such a case the already 
prepared package is given to the patient for his use. This 
procedure has been advantageous in the past where the a 
preservative is not dangerous. In the case of strong acid 
preservatives, i.e., those with a pK of about three or 
under, this practice is impractical because of the danger 
of accidental exposure of patients or other personnel to 
the acid in the package, in concentrated form, before 
it has been diluted by urine. 

Boric acid, a relatively weak acid, has been used 
extensively as a urine preservative, primarily because it 
has superior and unique bacteriostatic properties in com 
parison with most other weak acids. It is a highly ac 
ceptable preservative when one is concerned only with 
preventing bacterial degradation of the urine sample. 
However, for most modern purposes of urine analysis, a 
strong acid of pK not substantially greater than three is 
necessary, since only such strong acids are capable of 
bringing the pH of the urine sample down to a level 
which, in addition to maintaining the urine bacteria-free 
will keep the magnesium and calcium phosphates soluble 
and aid in preventing degradation of steroids of ana 
lytical interest. The weak acids, including boric acid, 
cannot reduce the pH of the urine to a sufficiently low 
level to reliably inhibit steroid degradation and main 
tain the phosphates dissolved. 

It is, accordingly, an object of the present invention 
to obviate the de?ciencies of the prior art, such as indi 
cated above. 

It is another object of the present invention to pro 
vide for the safe and effective preservation of urine 
samples utilizing strong acid as the preservative. 

It is another object of the present invention to pro 
vide a safe container for the collecting of urine samples, 
which container has therein a strong acid preservative, 
but which container obviates the danger of accidental 
exposure of the acid to patients or other personnel. 

It is another object of the present invention to pro 
vide a package for safely containing a strong acid in 
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concentrated form, which package prevents the exposure 
of patients or other personnel to the acid, but which 
package does not inhibit the function of the acid in the 
preservation of urine samples. 

These and other objects, as well as the nature and 
advantages of the present invention, will be more ap 
parent from the following detailed description, it being 
understood that the invention is not limited to what is 
described. 

In general, the strongly acidifying material desired to 
be used for the preservation of the urine sample is placed 
in a water soluble package and such package is placed 
in the urine container before use. 
More speci?cally, the strong acid preservative is pref 

erably a solid, under ambient conditions. The water sol 
uble package is preferably a heat sealable polymer ?lm 
formed into an envelope into which the preferably solid 
strong acid is placed, in predetermined amounts, the 
water soluble envelope then being sealed about the acidi 
fying agent. The package is then included in hte urine 
container, which is dispensed for patient use. Addition 
of urine to the container causes dissolution of the water 
soluble package, thereby releasing and dissolving the 
preservative acid into the urine. Until the urine is col 
lected in the container, the preservative acid is main 
tained in the stable form, enclosed in the package so 
that it cannot come into accidental contatc with persons 
through spillage or other misuse of the container. 

While the strong acid preservative agent may be any 
water-free acid having a pK of lower than about 3, it will 
be understood that certain types of acids are preferred. 
Thus, while liquid water-free strong acids may be used, 
it is preferred that the acid exists under normal condi 
tions as a crystalline solid, preferably without any water 
of hydration. It is not always essential that the solid 
acid be anhydrous, since those solid acids which have 
tightly bound water of hydration may be successfully 
sealed in the water soluble package. The quantity of acid 
used is not critical so long as there is su?icient acid pres 
ent to lower the urine pH to the desired level. A quantity 
of about 5 to about 20 grams of pure acid provides an 
optimum range. 
The preferred solid crystalline acid preservatives are 

sulfamic acid, oxallic acid, phthalic acid, maleic acid and 
benzene sulfonic acid. Citric acid, with a pK of 3.08 for 
its ?rst ionization may also be used, but it should be un 
derstood that acids become less desirable as their pK’s be 
come increasingly greater above the value of 2. Acids 
which are too weak for the type of preservation intended 
include benzoic, formic and naphthol. It is also not desir 
able to use certain acids which may adversely affect the 
type of analysis of the urine contemplated, such as those 
acids containing the chloride ion; thus, trichloroacetic 
acid, which would otherwise be expected to be a useful 
acid in accordance with the present invention, is not gen 
erally useful because it will adversely affect the urine 
analysis. 
To summarize, those strong acids which may be se 

lected for use should not contain free-water, should not 
contain ions which will adversely affect the urine analy 
sis, and should preferably be solid, although liquid acids 
which will not dissolve the packaging ?lm may also be 
used. Such acids which have a pK of less than about 3, 
and preferably of less than 2, can be selected from a list 
ing of acids, such as those listed under “Dissociation Con 
stants of Organic Acids in Aqueous Solutions” in the 
Handbook of Chemistry and Physics. 

Along with the strong acid preservative may optionally 
be added other ingredients including preservative-bacteri 
cides such as boric acid, formaldehyde and thymol, or 
anti-oxidants such as tannic acid or hydroquinone. Such 
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additive materials, if used, should preferably be used in a 
minor proportion in comparison with the strong acid pre 
servative. 
The water soluble package is formed of any heat-seal 

able, water-soluble polymer ?lm. Suitable water soluble 
polymers are known and have been conventionally used 
for the packaging of powdered bleach and soap. Included 
among suitable polymers are the various polyvinylalco 
hols, including ethoxylated polyvinyl alcohol; the water 
soluble alkyl-celluloses such as methylcellulose; the hy 
droxy alkylcelluloses such as hydroxymethylcellulose and 
hydroxyethylcellulose; the carboxy alkyl celluloses such 
as carboxyethylcellulose and carboxymethylcellulose; 
polymers of ethylene oxide such as polyethylenoxide; gel 
atin; various types of starch; and other ?lm forming, 
water-soluble materials, such as the N-alkoxy methyl 
polypyrrolidones, carboxy methyl dextran, and sodium 
cellulose sulphate. Other useful water-soluble plastic ?lms 
are also known. Films of such materials are formed into 
packaging envelopes, a quantity of 5 to 20 grams of the 
acid preservative are charged to the envelope and the en 
velope is then heat-sealed. In this form the packages may 
be distributed to hospitals, clinics, physicians, etc. for 
their placement in suitable bottles and distribution to pa 
tients. If desired, the packaging ?lm can be imprinted with 
suitable warning indicia, such as “danger” or “do not 
rupture or perforate this package.” 
The following speci?c example is illustrative of a spe 

ci?c embodiment of the invention, it being understood 
that such example is not intended as a limitation of the 
invention. 
A commercial polyvinyl alcohol ?lm is formed into an 

envelope by heat-sealing the edges of the ?lm together 
and a charge of 10 grams of sulfamic acid is placed in 
the envelope. The envelope is then heat-sealed closed. 
The package may be handled without any danger of con 
tact with the sulfamic acid. The polyvinyl alcohol ?lm 
packaged sulfamic acid is placed in a bottle. A charge of 
urine is added to the bottle, and this results in a dissolu 
tion of the polyvinyl alcohol ?lm and contact of the sul 
famic acid with the urine, the sulfamic acid being quickly 
dissolved by the urine. The urine sample is permitted to 
stand and it is found that in addition to preventing bac 
terial degradation of the sample, the sulfamic acid main 
tains the pH of the urine sample su?iciently low to pre 
vent magnesium and calcium phosphate precipitation and 
also prevent degradation of steroids in the urine. 

It will be obvious to those skilled in the art that various 
changes may be made without departing from the scope 
of the invention and that the invention is not to ‘be con 
sidered limited to what is described in the speci?cation. 
What is claimed is: 
1. A package for use in the preservation of urine sam 

ples consisting essentially of an impervious ?lm of seal 
able, water soluble plastic in the form of a closed and 
sealed container, and about 5—20 gms. of a water-free, 
strong acid preservative capable of being dissolved in 
urine contained within said sealed ?lm container. 
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2. A package in accordance with claim 1 wherein said 
?lm is heat scalable, and is heat sealed to form said con 
tainer. 

3. A package in accordance with claim 1 wherein said 
water soluble plastic is a member selected from the group 
consisting of the polyvinyl alcohols, the alkyl cellulose, 
the hydroxyalkyl celluloses, the carboxyalkyl celluloses‘, 
polymers of ethylene oxide, gelatin, starch, the N-alkoxy 
methyl polypyrrolidones, carboxymethyl dextran, and so 
dium cellulose acetate sulfate. _ 

4. A package in accordance with claim 1 wherein said 
water-free acid preservative consists of a solid anhydrous 
acid. 

5. A package in accordance with claim 1 wherein said 
acid has a pK of less than about 2. 

6. A package in accordance with claim 1 wherein said 
water-free strong acid preservative is a member selected 
from the group consisting of sulfamic acid, citric acid, 
oxalic acid, phthalic acid, maleic acid and benzene sul 
fonic acid. 

7. A package in accordance with claim 1, further com 
prising therein, along with said strong acid, a preservative 
bactericide and an antioxidant. 

8. A package in accordance with claim 7 wherein said 
preservative-bactericide is a member selected from the 
group consisting of boric acid, formaldehyde and thymol, 
and said antioxidant is a member selected from the group 
consisting of tannic acid and hydroquinone. 
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