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DESCRIPTION

Background of the Invention

[0001] This invention relates generally to improving the performance and reliability of test
strips employing moisture-sensitive reagents, particularly those used to determine the
presence of analytes in urine samples, such as albumin, protein, creatinine, nitrate, uristatin,
leukocyte esterase (white blood cells), occult blood (red blood cells), ketones, glucose,
bilirubin, urobilogen and others familiar to those skilled in the art. Measurement of proteases
and protease inhibitors such as leukocyte esterase (human elastase) or urinary trypsin inhibitor
(Bikunin, Uristatin) are especially important in that they may indicate infections of the kidney or
urogenital tract. These proteases and protease inhibitor strips rely on hydrolysis of proteolytic
substrates by proteases to generate detectable signals. Since the biochemical reactions
require water for enzymatic hydrolysis to occur, they tend to be sensitive to moisture and may
interfere with the detectable signals through background reactions.

[0002] Known in the art are control reagent systems for the so-called on-board control of
analytical elements, e.g. of test strips. The reagent system contains at least one substance
which directly or indirectly indicates environmental conditions that could impair the reliability of
the analytical element. This allows a differentiation between functioning analytical elements
and non-functioning analytical elements (US 2005/0123441 A1). In the article of Schulman et
al.: "Novel humidity Check with MULTISTIX® 10SG Urine Strips on the CLINITEK Status®
analyzer from Siemens Healthcare Diagnostics”, in: CLINICAL CHEMISTRY, vol. 55, no. 6,
Suppl. S, June 2009 (2009-06), page A102 a method is disclosed for reducing false-positive
results on the CLINITEK Status analyzer due to improper or incorrect use of MULTISTIX®
10SG urine strips.

[0003] . U.S. Patent 5,663,044 describes the background art in the field of detecting leukocyte,
esterase or protease and for teaching generally the use of a composition including a diazonium
salt, one of a group of esters subject to hydrolysis in the presence of leukocyte, esterase or
protease and an alkaline earth metal. The '044 patent teaches the measuring of reflectance of
light at about 570 nm to determine the amount of leukocytes in the urine sample. The
reflectance at 570 nm is compared with a standard measurement of reflectance at 690 nm.
The patent indicates that the presence of alkaline earth metal promotes stability of the
diazonium salt. It also suggests that the alkaline earth metal absorbs moisture which can cause
background color change. Experience has shown that this reagent system is sensitive to
moisture and that the test strips must be kept in a dry environment before use. The moisture
content of test strips should be kept below 2 wt% to avoid degrading performance. However,
measuring moisture in test strips is not very accurate. There is a particular need to measure
moisture content very accurately to assure that test strips are stable in a closed dry container
over several years.
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[0004] Another example of the use of moisture-sensitive reagents is discussed in U.S. Patents
6,770,764, 6,955,921; and 7,001,737. In the reactions described, the presence of urinary
trypsin inhibitors in a urine sample is detected by adding a sample to test strips containing a
known amount of trypsin, a trypsin substrate, i.e. arginine esters hydrolyzed by trypsin to
produce an alcohol, and a diazonium salt. When trypsin inhibitors are present they inhibit the
reaction between trypsin and the substrate. This reduces the color produced by diazonium salt
from its reaction with the phenol produced when the trypsin substrate reacts with the known
amount of trypsin. By measuring the color produced, the presence of trypsin inhibitors can be
determined.

[0005] In U.S. Patent 6,316,264 an infra-red (IR) dye is added to a predetermined location on
reagent strips in order to assure that the strips are properly aligned in the instrument used to
detect and/or measure the presence of analytes in a sample applied to the strip. The IR range
for the dyes was broadly between 700 and 2500 nm, but dyes having strong absorbance in the
range of 825-855 nm were said to be preferred, with absorbance in the visible range (400-700
nm) less than 20%.

[0006] As suggested above, it would be advantageous if urine test strips that are moisture-
compromised could be identified with improved accuracy to prevent unsafe use and to correct
for moisture-affected results. Since reagents which involve hydrolysis of proteolytic substrates
are especially sensitive to moisture, if the reagents themselves could be used to indicate the
presence of undesirable moisture, significant improvement would have been obtained. The
present invention provides such a method, which will be described in detail below.

Summary of the Invention

[0007] The invention has application to moisture-sensitive test strips that are used to measure
hydrolysis of proteolytic substrates used to detect protease or protease inhibitors. One
example is found in the detection of leukocyte, esterase or protease, as described in U.S.
Patent 5,663,044. Another example is found in the detection of urinary trypsin inhibitors
described in U.S. Patents 6,770,764, 6,955,921; and 7,001,737.

[0008] In general, the invention is a method of detecting excessive moisture in test strips
employing moisture-sensitive reagents and including an infra-red reference dye. The method
comprises measuring the reflectance of light at a first wavelength and at a second wavelength.
The reflectance of light at the first light wavelength is in the range of from 520 to 570 nm. The
reflectance at the second wavelength is in the range of from 700 to 2500 nm. It is at least 120
nm greater than the first wavelength and is a characteristic wavelength of the infra-red
reference dye at a first predetermined time. The reflectance of light is measured within 20
seconds after the moisture-sensitive reagent has been contacted with a sample containing
water. By measuring color or other response developed by moisture-sensitive reagents just
after applying a sample and comparing the result to a known infra-red reference dye, moisture-
compromised reagents are identified and the result can then be flagged or discarded. The
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reflectance of light at the first wavelength and the second wavelength at a second
predetermined time is at least 40 seconds after the first measuring of the reflectance.

[0009] When the developed color is measured by light reflectance, the value of the reflectance
ratio (i.e. the ratio of the reflectance of the reagents to the reflectance of the reference dye)
immediately after applying a sample is compared with the value of the reflectance ratio taken a
short time later and used to determine the effect of excessive humidity and to reject the
reagents if they are humidity-compromised. A first and second reflectance ratio is measured to
determine if the sample is unusually colored and may be affecting the results.

[0010] A level of activity of the reagent between the first and the second predetermined times
is then determined by comparing the first ratio and the second ratio calculated before. When
the level of activity of the reagent is at or above an expected level, a concentration of an
analyte in the sample can be determined. When the level of activity of the reagent is less than
the expected level, the reflectance of light at a third and a fourth wavelength is measured. The
reflectance of light at the third wavelength is in the blue region of the visible light spectrum at
about 470 nm and the fourth wavelength is in a red region of the visible light spectrum at about
625 nm.

[0011] A third ratio of the reflectance measurements in the previous step is calculated. Based
on this calculation it is determined whether a primary cause of the less than expected activity is
due to a color of the sample or a humidity reduced sensitivity of the moisture-sensitive reagent.
When it is determined that the primary cause is the color of the sample, the concentration of an
analyte in the sample can be determined. When the primary cause is the humidity reduced
sensitivity of the moisture-sensitive reagent, the moisture-sensitive reagent is rejected as being
humidity compromised.

[0012] In one preferred embodiment, for detecting humidity-compromised leukocyte reagents,
the reagents include a diazonium salt, e.g. DNSA (1-diazo-2-naphthol-4-sulfonic acid), that
reacts with a hydrolysable ester, e.g. PPTA (2-hydroxy-5-phenyl-pyrrole-N-tosyl-L-alanine
ester). When leukocyte esterase is present in the urine sample, a color is produced in
proportion to the amount of leukocytes present. In this embodiment, the reflectance at light
wavelength of 520-570 nm is compared with the reflectance of about 825 nm characteristic of
the reference dye.

Brief description of the Drawings

[0013] The sole figure is a flow chart for either determining leukocyte content of a sample or
rejecting the result as humidity-compromised.

Description of Preferred Embodiments
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[0014] The invention includes an improved method of measuring hydrolysis of proteolytic
substrates in urine samples applied to test strips. In general, reagents based on proteolytic
substrates can be used to detect any protease. The amino acid sequence of the reagents is
matched to the type preferred by the protease being detected and the amino acid sequence is
attached to a signal generating moiety that upon hydrolysis forms the signal. An example of
this principle is detection of leukocyte esterase, which is used to detect the presence of
leukocytes in a sample, as described in U.S. Patent 5,663,044. The presence of leukocytes is
correlated with the reflectance of light at the characteristic wavelength of the reagents with
reference to the reflectance of light at a characteristic wavelength of an infra-red reference
dye. The measured reflectance comparison is correlated with the presence of leukocytes after
an incubation time of about 20 seconds to 3 minutes after application of a urine sample to the
reagents. Such test strips may be compromised by excess humidity, which can reduce reagent
activity and falsely show color development indicative of the presence of leukocytes in a urine
sample. By measuring the ratio of reflectance from the reagents to the infra-red reference dye
during the first minute after a urine sample has been applied to reagents, the method of the
invention determines whether the reagents have been compromised by excess humidity.

[0015] Reagents based on proteolytic substrates can also be used to detect a protease
inhibitor. Again the amino acid sequence is matched to the type preferred by the protease
inhibitor, the sequence being attached to a signal generating moiety that upon hydrolysis forms
the signal. The protease is added to the reagent and therefore generates a signal when
inhibitor is not present in the sample. The absence of a signal is used to determine the
presence of protease inhibitor in a sample. An example of this principle is detection of urinary
trypsin inhibitor as described in U.S. Patents 6,770,764, 6,955,921; and 7,001,737.

[0016] Hydrolysis of a proteolytic substrate does not reach the reaction endpoint in the short
time frame of less than a few minutes needed for strips used in point-of-care applications. The
hydrolysis reactions continue to create a signal with time and are typically measured kinetically
to allow readings that are not dependent on timing by the operator. For example, the color
developed by the reaction for leukocytes in urine can be measured at 20 and 60 seconds and
the ratio the of signals at both times used as a kinetic result, that is, showing the rate of color
change. This avoids the user having to wait for a full 3 minutes to obtain a result.

[0017] The invention is applicable to many formats in which the reagents are moisture-
sensitive. That is, the reagents can react in the presence of moisture and falsely indicate the
presence of an analyte, which is not actually present in the sample being measured. Examples
of such moisture-sensitive reagents have been mentioned above. Of particular importance to
the present inventors was the sensitivity of moisture of reagents used to detect leukocytes in
urine samples by esterase in the leukocytes, as discussed below with reference to one
preferred embodiment. However, it will be evident that the methods of the invention have
application to other moisture-sensitive reagents, including, but not limited to, other reagents
that can be used to measure the presence of leukocytes. It is understood that test strips can
have many formats, including, but not limited to, dipsticks and lateral flow cartridges.
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Leukocyte Reagent Chemistry

[0018] Leukocyte reagents useful in the invention that can provide a method of measuring the
leukocyte content of urine samples are discussed in U.S. Patent 5,663,044 mentioned above.
A preferred composition of the invention was described in Table 4 of the '044 patent. An
alanine compound (PPTA; 2-hydroxy -5-phenyl -pyrrole -N-tosyl -L- alanine ester) served as a
substrate for leukocyte esterase, which hydrolyzes PPTA, after which the hydrolyzed product
reacts with the diazonum indicator (DNSA; 1-diazo-2-naphthol-4-sulfonic acid) to produce
color. The color was measured by the degree of reflectance when examined at a light wave
length of 520-570 nm (570 nm in the '044 patent). The reflectance at 520-570 nm was related
to a standard wavelength at 690 nm. This comparison was used to compensate for differences
in the white background color of the strip substrate, which was white cellulose on a white
polystyrene having a reflectance >60%, and approaching colorless at wavelengths >~690 nm.
The white background color is particularly sensitive to moisture and a small amount can cause
a large change in reflectance ratio. The white background is also sensitive to the color of urine
and small amounts can cause large changes in reflectance ratio. As a result, such a
reflectance ratio cannot be used to accurately measure moisture after dipping the strip in urine.

[0019] In the present invention, an infra-red reference dye is added having a characteristic
response to light at a wavelength at least 120 nm greater than the 520-570 nm range. It has
been found that the wavelength of the IR dye and the amount used affect the accuracy of
measurements by reducing background interference. The addition of an IR dye to the
leukocyte reagents provides a lower background color of < = 60% reflectance at >=700 and
2500 nm. This lower background reduces the effect of urine color on the reflectance ratio, but
not the effect of moisture. Thus, the reflectance ratio can be used to accurately measure
moisture after dipping a sample in urine.

[0020] However, this lower background color of < = 60% reflectance at >=700 and 2500 nm
can reduce ability of the reagents to detect the hydrolysis of proteolytic substrates. This effect
is shown in the following table, where the effect of the reagent substrate background color is
reduced as the amount of the IR dye is increased. The amount of IR dye that a reagent can
tolerate depends on the reference wavelength used to measure the background, the signal
wavelength of the substrates, the sensitivity of the substrate for moisture, and the sensitivity of
the substrate for protease hydrolysis and the amount of background dye signal < 700 nm. The
tolerance of any given hydrolysis substrate can be determined as shown in Table 1 where the
desired reduction of background interference relative to color in the sample occurs at greater
than 0.2 mg/dL, or about 0.5wt% relative to the reference dye. However, when the dye quantity
is raised as high as 20 mg/dL the reflectance ratio is increased to 1.6 and the signal is reduced
from the -1.0 signal expected. Thus the amount of dye used should be limited to that needed
to minimize background interference.
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Table 1
Dye (1) mg/dL Reflectance Ratio 570/690 nm { Background Interference (3)
(2)
20 1.649 3%
2 1.042 4%
0.2 0.976 5%
0.02 0.967 22%
0 0.964 45%

(1) DTO 141 which is Dye 3 in Table 2 of U.S. 6,316,264 and has the chemical
name 3-(5-carboxypentyl)-2-[2-[3-[[3-(5-carboxypentyl)-1,3-dihydro-1, 1-dimenthyl-
2H-benz[e]indol-2-ylidene] ethylidene)-2-(n-hexylthio)-1-cyclohexen-1-yl]
ethenyl]-1, 1-dimethyl-1H-benz[e]indolium, inner salt.

(2) Reaction to 42 cell/uL leukocytes in urine in medium specific gravity urine and
measured using the CLINITEK Status® instrument (Siemens Healthcare
Diagnositics).

(3) Difference between highly colored brown clinical urine and a typically colored
yellow urine. Both urines lacked leukocytes and were measured using the
CLINITEK Status® instrument.

[0021] In the above experiment the leukocyte reagent was made from two sequential
saturations of filter paper. The first saturation was with an aqueous mix containing boric acid,
Bio-Terge AS40, PVP polymer and NaCl to control ionic strength. The mix pH was adjusted to
8.8 to 9.3 using sodium hydroxide or hydrochloric acid. The second saturation was an
acetone/DMSO solvent mix containing DNSA, PPTA, decanol and boric acid. Each ingredient's
functions, preferred concentration and allowable range are given in Table below. The mix
solutions were used to saturate filter paper, in this case 205C grade Ahlstrom filter paper, and
the paper dried at 121°C for 9 minutes after the first saturation, and at 100°C for 7 minutes
after the second saturation. The resultant dry reagent was processed into reagent strips which
were tested using the CLINITEK Status® instrument.

Table 2

Ingredient Function Prefer Conc. used jAllowable Range

18t Application

Water Solvent 1000 mL

NaCl lon Strength Agent {146 g 1-30 g/L
Bio-Terge AS40 Surfactant 2g 0-4 g/L

Boric acid Buffer 24.7¢g 5-35 g/L

PVP Polymer 20.0g 5-50 g/L

2"d Application

Acetone Solvent 955 mL
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2"d Application

DMSO Solvent 30 mL 10-60 mL
DNSA Diazonium indicator §0.174g 0.050-0.5 g/L
PPTA Enzyme substrate 0.422g 0.10-0.8 g/L
Decanol Enzyme activator 15 mL 5-40 ml/L
Boric Acid Buffer 0.5g 0-3.0g/L

DNSA = 1-diazo-2-naphthol-4-sulfonic acid
PPTA = 2-hydroxy-5-phenyl-pyrrole-N-tosyl-L-alanine ester

[0022] Various dyes could be used, including those described in U.S. Patent 6,316,264 and
having characteristic absorbance in the infrared region of about 700 to about 2500 nm.
Examples include phthalocyanine and naphthalocyanine compounds, metal complex dyes (e.g.
dithiolene metal complex dyes) and polymethine dyes, including cyanine dyes. Other dyes
include di and triphenylmethane dyes, quinone dyes, azo dyes, and charge transfer and
charge resonance dyes. Their common characteristic being that reflectance of light at a unique
wavelength is measured at least 120 nm above that of the reagent wavelength. In connection
with the leukocyte reagents discussed above, the dye should have a characteristic reflectance
of at least 700 nm, preferably above 700 and less than 2500nm.

[0023] Although including the reference dye with the leukocyte reagents is a preferred
embodiment, it also is possible to place the reference dye at another location, as was done for
purposes of aligning a test strip (U.S. 6,316,264). The changes due to moisture that occur
when the dye contacts the sample may differ from those that occur when the dye is within the
reagents. However, such differences can be accommodated by those familiar with the art.

Detecting Moisture Contamination in a Leukocyte Test Strip

[0024] As discussed above, moisture causes the leukocyte reagents to degrade and produce a
false color change. The enzymes in leukocytes are not needed to hydrolyze the proteolytic
substrate, e.g. PPTA. It has been found that the reagents are sensitive to as little as 0.1%
moisture on a leukocyte reagent pad. The rate of color change is essentially directly
proportional to the amount of water present. The importance of humidity control is evident
when after 10 minutes exposure to >60 Relative Humidity the test provides false positive
results.

[0025] This sensitivity to moisture is used in the invention to determine whether a reagent pad
has been contaminated with moisture. The color change is determined first at about 20
seconds after a urine sample has been applied. If color is detected after 20 seconds, then
moisture contamination is suspected. This is confirmed if the color has not significantly
increased after 60 seconds, that is, the activity of the reagents has been reduced. This method
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was confirmed in an experiment in which test strips were exposed to 30°C at 80% humidity for
10 minutes, conditions known to cause failure of the reagents. Twenty three of twenty four
strips were found to have failed when the ratio of the reflectance at 520 nm to the reflectance
at 820 nm was used. The amount of the DTO 141 dye applied was 0.2 mg/dL, relative to 42
mg/dL of PPTA of the leukocyte reagents. A parallel experiment in which only the reflectance at
520 nm was measured, i.e. without dye present, failed to detect moisture contaminated strips
in 42% of the strips, this was also true when a reflectance ratio of 520 nm/870 nm was used,
but without dye present.

[0026] The influence of color in the urine sample also is accounted for in the method of the
invention. The sample color is measured by the absorbance of light at about 460 nm (within
the visible range). In order to affect the measurement of color developed by the leukocyte
reagents a new ratio is determined, i.e. reflectance at about 460 nm (for sample color) divided
by reflectance at about 625 nm. This ratio prevents dark urine samples from being considered
to be humidity-compromised. If the ratio (times 1000) is above 600 the sample color is light
and reflectance is high. If so, then the strip being tested will be confirmed as humidity-
compromised if the reflectance ratios at 20 and 60 seconds have indicated that the strip is
responding in an abnormal manner. If the ratio is below 600, the sample has a dark color
which may have affected the results and the strip is not rejected if the results at 20 and 60
seconds have been satisfactory.

[0027] The difference between the ratio of reflectance at 525 nm to reflectance at 825 nm
taken at 20 and 60 seconds after applying a sample is used to determine whether the reagents
have been degraded by moisture. In general, if the first reading (20 sec) gives a ratio of less
than about 700 (ratio x 1000), then excess humidity is indicated since reflectance at 525
indicates significant color had been already developed. If the second reading is taken at 60
seconds and compared with the first reading and the difference in the readings is less than
about 50 (ratio x1000), then the presence of excess humidity is confirmed since the reagents
have lost their normal activity.

[0028] For example, three values are measured when the reagents include PPTA and DNSA
and the reference dye is DTO 141.

Table 3
Ratio Time Critical value ratio x meaning
nm 1000

Log {525/845 {20 sec. <700 High absorption Excess
humidity likely

Lgo 1525/845 {60 sec Loo - Lgo <50 Humidity reducing reagent
activity

H {470/625 {40 and 60 > 600 High reflectance Sample light

seconds colored
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[0029] Applying those values to the readings according to the procedure shown in Fig. 1
provides for rejection of results as humidity-compromised or for reporting leukocyte measured
in the sample. In an example, a CLINITEK Status® instrument is used to analyze the urine
sample for the presence of leukocytes. An absorbent strip (e.g. filter paper) saturated with
reagent solutions as described above in Table 2 has a urine sample applied to it and the
resulting color changes are measured by light reflectance in the CLINITEK Status® instrument
according to the inventive procedure.

[0030] If the measured value of Lyg-Lgg is less than 50, it is possible that excessive humidity
has reduced leukocyte reagent activity. If above 50, then the value of Lyg-Lgg can be used in

calculating leukocyte concentration in the sample. However even if below 50, the 525/845 nm
ratio may still be able to provide a leukocyte concentration. The initial value of the 525/845 nm
ratio (L) is considered. If the value is below 700 (ratio x 1000) then high absorption of light at
525 nm is indicated, suggesting that excess humidity may have been present in the test pad.
Combined with the result of Lyp-Lgg then, it is likely that the leukocyte reagents have been
compromised by excess humidity. But, since the results may have been influenced by an
unusually dark sample, the ratio H, 470/625 nm, is measured. If the result is above 600 (ratio x
1000) high reflectance is indicated, meaning that the sample is not highly colored. If so, then
the leukocyte reagents are considered to have been compromised by high humidity. If the
sample is dark, i.e. the critical ratio H is below 600, but the previously determined values of
Loo-Lgo @and Lyg were acceptable, then the sample is considered not to be compromised and

the leukocyte content is calculated.

[0031] It should be understood that the specific light wavelengths and measurement times just
described are useful for determining the presence of leukocytes in urine samples with the
amounts of the reagents described. The method, however, has application more generally to
many other reagents that are moisture-sensitive and yet are used to detect samples that
contain water. Appropriate detection protocols should be readily established by those that are
skilled in the art after having reviewed the invention disclosed by the present inventors.

[0032] As illustrated above, the Clinitek Status ® instrument is useful in carrying out the
method of the invention. Aspects of that instrument are described in US Patents 6,239,445;
5,877,863; 5,477,326; and 5,408,535. The Clinitek Status ® instrument is a reflectance
spectroscope in which a test strip carrying a sample is illuminated by a light source and light
reflected from the test strip is detected and used to determine the presence and amount of the
analyte in the sample. The operation of spectrophotometers is also discussed in US Patent
6,316,264, referred to above. As noted therein, a camera-type instrument, which creates a
multipixel image may also be used to carry out the method of the invention.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Fremgangsmade til konstatering af for meget fugt i en provestrimmel, som
anvender fugtfelsomme reagensmidler og omfatter et infrargdt referencefarve-

stof, hvilken fremgangsmade omfatter:

(@) maling af lysrefleksionskoefficienten ved en forste belgelaengde, som lig-
ger i intervallet fra 520 til 570 nm, og ved en anden bglgelaengde, som ligger
i intervallet fra 700 nm til 2500 nm og er i det mindste 120 nm stgrre end den
farste balgeleengde og er en karakteristisk balgelaengde af infrarad-referen-
cefarvestoffet pa et farste forudbestemt tidspunkt, som er inden for 20 se-
kunder efter, at det fugtfelsomme reagensmiddel er kommet i kontakt med
en prgve, som indeholder vand,

(b) maling af lysrefleksionskoefficienten ved den fgrste bglgeleengde og den
anden bglgeleengde péa et andet forudbestemt tidspunkt, som er i det mind-
ste 20 sekunder efter den farste maling af refleksionskoefficienten,

(c) beregning af et farste forhold imellem refleksionskoefficientmalingerne i
(a) og et andet forhold imellem refleksionskoefficientmalingerne i (b),

(d) bestemmelse af et aktivitetsniveau for reagensmidlet imellem det forste
og det andet forudbestemte tidspunkt ved sammenligning af det forste for-
hold og det andet forhold, som er beregnet under (c),

(e) nar reagensmidlets aktivitetsniveau, som er bestemt under (d), er ved
eller over et forventet niveau, bestemmelse af en koncentration af en analyt
I proven, og

(f) nar reagensmidlets aktivitetsniveau, som er bestemt under (d), er mindre

end det forventede niveau:

(1) maling af lysrefleksionskoefficienten ved en tredje bolgelaengde, som
ligger i det synlige lysspektrums bld omrade ved ca. 470 nm, og en fjerde
bolgeleengde, som ligger i det synlige lysspektrums rgde omrade ved ca.
625 nm,

(2) beregning af et tredje forhold imellem refleksionskoefficientmalin-
gernei (f)(1),
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2

(3) baseret pa det tredje forhold bestemmelse af, hvorvidt en primaer ar-
sag til den mindre end forventede aktivitet skyldes en farve i proven eller
en fugtreduceret falsomhed i det fugtfelsomme reagensmiddel,

(4) nar der under (f)(3) er bestemt, at den primeere arsag er prgvens
farve, bestemmelse af en analyts koncentration i praven, og

(5) nar der under (f)(3) er bestemt, at den primaere arsag er den fugtre-
ducerede folsomhed i det fugtfalsomme reagensmiddel, kassering af det
fugtfelsomme reagensmiddel som vaerende fugtkompromitteret.

2. Fremgangsmade ifelge krav 1, hvorved det fugtfelsomme reagensmiddel er
baseret pa esteraser, som hydrolyserer derivatiserede estere.

3. Fremgangsmade ifelge krav 2, hvorved proven er urin, og analytten er leu-

kocytter.

4. Fremgangsmade ifolge krav 1, hvorved det fugtfelsomme reagensmiddel er
baseret pa proteolytiske substrater, som anvendes til at konstatere protease in-

hibitorer.

5. Fremgangsmade ifglge krav 4, hvorved prgven er urin, og analytten er

urintrypsininhibitorer.

6. Fremgangsmade ifalge krav 1, hvorved hver af (a) til (f)(5) udeves ved hjaelp
af et optisk inspektionsapparat, fortrinsvis ved hjeelp af et refleksionsspektroskop

eller et instrument af kameratypen, som danner et multi-pixel-billede.

7. Fremgangsmade ifglge krav 1, hvorved det fgrste forudbestemte tidspunkt
er umiddelbart efter at det fugtfelsomme reagensmiddel er kommet i kontakt med

praven.

8. Fremgangsmade ifolge krav 1, hvorved den anden bglgelangde er ca. 825

nm.
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