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Abstract: Polyurethane diagnostic membranes were prepared to measure blood glucose level of diabetics. Final absor-
bances at 680 nm through activated polyurethane membranes were measured at various concentration of glucose in plasma
or blood. The effects of storage temperatures on the measurements of glucose concentration were studied after storage of

3 days, 1 week, 3 weeks, and 5 weeks at various temperatures. The stabilities of polyurethane diagnostic membranes were
examined at RH 80%.
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Glucolactone NADH +H' INT(or another tetrazolium salt) L X . N N
First Dip TiO, Solution j
‘ Second Dip ‘ Indicator Solution ’

GDH
Third Dip Enzyme Solution T
Gl ¥ ormazan=| -

aeose NAD Foduced INT(E RED! ] Fourth Dip Polymer Solution j

GDH = glucose Dehydrogenase
NAD" = nicotinamide adenine dinucleotide ‘

NADH = reduced NAD" Fifth Dip I Crosslinking Solution 1
INT = 2-(4-iodophenyl)-3-{4-nitrophenyl)-5-pheny! tetrazolium chloride L.
Reduced INT = INT formazan Fig. 1. Activation order for polyurethane membranes.

Scheme 1. Analytical method of reductive enzyme chemistry.
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Table 1. Various Concentrations of Reagents in Activation Dips

Ho
il
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Component Stock conc. Weight added (g) Final weight (%) Final conc. Enzyme activity

TiO; Dip

TiO, submix 60.00

TiO2 (2020) 50.00% 10.00

Polyethyleneimine (30%) 8.00% 0.48 0.069 mM

Na phosphate 0.40% 0.08 5.798 mM

Water 41.60%

Water 240.00 89.44

Totals 300.00 100.00

Indicator Dip

INT HCL 7.59 5.06 100.1 mM

Methanol 92.40 61.60 1923 M

Water 50.01 33.34

Totals 150.00 100.00

Enzyme Dip

Diaphorase 110 U/mg 0.76 0.51 557 Ulg 177 Ulg

GDH 50.3 U/mg 1.98 1.32 664 U/g 238 Ulg

PIPES (Na salt) 15.40 10.27 299.9 mM

NAD (Siama type V-C) 1.50 1.00 15.074 mM

BSA (fraction V) 0.75 0.50

Triton X-100 1.50 1.00

Water 128.11 85.41

Totals 150.00 100.00

Polymer Dip

Gelatin (ZKN 707) 10.00% 10.00 0.50

Olin 10 G 5.00% 20.00 0.50 5.202 mM

poly(vinyl) alcohol 5.00% 20.00 0.50 0.056 mM

Water 150.00 98.50

Totals 200.00 100.00

Crosslinking Dip

EDAC 0.30 0.20 10.433 mM

Olin 10 G 5.00% 1.50 0.05 0.520 mM

Water 148.20 99.75

Totals 150.00 100.00
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Blood: K/S = 0.315+0.00223[glucose]
Plasma: K/S = 0.226+0.00226[glucose]

1.5
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Fig. 2. Relationship between K/S values and plasma or blood
glucose concentration.
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Fig. 3. Dose-Responese slope for 3 days at various tem-
peratures.
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Fig. 4. Vailes of dose-response slope at various temperature
for 1 week, 3 weeks and 5 weeks.
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Fig. 5. Relationship between dose-response slope and time at
80% RH.
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