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Abstract: The preparation procedure and optimal composition of polyurethane diagnostic membranes were described
to measure the glucose concentration in a urine. Vessel size, blade size, and the ratio of solvent mixtures were found to
be critical factors to get the better sensitivity and the stability of the color which appeared on polyurethane membranes
after the reaction with the urine glucose. These urine strips made of polyurethane membranes made it possible to mea-
sure the urine glucose quantitatively because they showed a good color separation at glucose concentration from 30mg/
dL to 500mg/dL.
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Fig. 1. Range of ideal size for mixing blade in one
vessel size.

Table 1. Recommandable Size of Mixing Blades for
Various Vessel Size

Volume of

250ml 500ml 1000ml
vessel
le Inside 60mm 80mm 100mm
Diameter
Blade 39mm 42mm S55mm,  60mm
Diameter (a)
Blade Hard Chrome Hard Chrome Hard Chrome
Material Plate Plate Plate
Thickness of 1mm 1mm 1mm
Blade plate
Teeth Height -
of Blade Smm Smm Smm
(a): If the volume of solution is larger than 850ml, 60mm
size blade should be used.
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Table 2. Composition of Polymeric Membrane Mate-

rial( for 250ml Vessel)
Weight of Weight of Final
Chemicals  Stock Solution Solute Material Concentration
(wt %)
17% Dralon-T 10g 17g 0.85%
20% KBH 30g 6.0g 3.0%
25% Mowilith 40g 10.0g 50%
4% DBS 15g 0.6g 0.3%
28% KPK 2g - 1%(a)
Talkum - 34.5¢ 17.25%
DMF - 62.5¢ 31.25%
28% KPK 6g - 3%(a)
DMF from Stock - 76.7¢ 38.35%
Total Amount - 200.0g -

(a): This concentration is based on the total amount of
KPK dispersion including solvent.
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relative color intensities of blank urines

Solvent mixtures
Fig. 2. Bank color intensities at a 10 second read

time in differnt solvent mixtures(: EA/
MAP=50/50, H : EA/MDO=75/25, [4:
EA/MOP=85/15, % : EA/MOP=90/10, &
: EA/MOP=95/5, [lll: EA/MOP=100/0,

WT. %).
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Fig. 3. Color stability of urine sample containing
50mg/dL glucose in four different solvent
mixtures( Il : EA/MOP=75/25, H: EA/
MOP=05/15, £: EA/MOP=90/10, i :
EA/MOP=95/5, WT.% ).
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Fig. 4. A L*A*B* plot from Color I 3000 spectro-
photometer( 4E : Measure of color differ-
ence, L* : Degree of lightness, A* : Percep
tible degree of color change from red to
green, B*: Perceptible degree of color
change from yellow to blue).
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