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UREA DETERMINATION

UREASE ACTIVITY DETERMINATION GLUCOSE DETERMINATION

Parameters Options Chosen Feature

Number of Layers 3 or 4 layers 4 layers

Sample Volume 15 - 30 µL 25 µL

1st Layer Paper (empty) Whatman 1, 4 or 5 Whatman 4

2nd Layer Paper (NaOH) Whatman 1, 4 or 5 Whatman 4

Hydrophobic Membrane Mitex (5 µm) or Durapore (0.45 µm) Durapore (0.45 µm) 

NaOH Concentration 0.1 – 1.5 M 1.0 M

Parameters Options Chosen Feature

Urease Placement 1st or 2nd layer 2nd layer

NaOH Placement 1st layer or after lamination after lamination

Urease Concentration 50 – 150 U/mL 125 U/mL

NaOH Concentration 0.5 – 1.5 M 1.0 M

Enzymatic Reaction Time 10, 15 or 20 min 15 min

Color Reaction Time 10, 20, 30 min 20 min
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[NHx]uPAD = 0.974±0.078×[NHx]RefMet. + 0.065±0.195

Optimization studies Optimization studies
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(%)

1 2.51 1.38 1.14 1.16 -2%

2 3.00 1.28 1.72 1.50 14%

3 3.03 1.61 1.42 1.39 2%

4 2.67 0.919 1.75 1.87 -7%

5 1.09 0.787 0.302 0.297 2%

6 4.18 3.29 0.893 0.780 15%
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Parameters Options Chosen Feature

Peroxidase Concentration 82 – 1318 U/mL 165 U/mL

Glucose Oxidase 
Concentration

54 – 158 U/mL 158 U/mL

1st Layer - Type of Paper Whatman 1, 4, 5, 42, 50 and 542 Whatman 42

O-Dianisidine Concentration 0.25 – 2.00 mM 1.00 mM

2nd Layer – Type of Paper Whatman 1, 4, 5, 42, 50 and 542 Whatman 50

2nd Layer – Disc Diameter 9.5, 12.7 mm 12.7 mm

Sample Volume 10 - 20 µL 20 µL

Optimization studies

DP1 DP2 DP3 DP4 DP5

[Glucose]Blood (mg/dL) 180 291 150 155 161

[Glucose]Blood (mM) 9.99 16.2 8.33 8.60 8.94

[Glucose]Saliva (mM) 0.186 0.305 0.147 0.173 0.161

[Glucose]Saliva
[Glucose]Blood

1.9% 1.9% 1.8% 2.0% 1.8%

vs

Ammonium Selective Electrode

NaOH

BTB

Hydrophobic
Membrane

Saliva 
Sample

Urease

BTB

Hydrophobic
Membrane

Saliva 
Sample

NaOH

Saliva 
Sample

Enzymatic Mix

O-Dianisidine

Urea

BTB

Hydrophobic
Membrane

Saliva 
Sample

NaOH 20 min 15 min 

Enzymatic Reaction Time (ERT)

ΔA = A20min – A15min
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In 2019, 74% of deaths 
worldwide were due to 

chronic diseases

μ(micro)fluidicPaper-based AnalyticalDevices

Accurate quantification
User-friendly
Affordable
Portable
Disposable

Monitoring and diagnosis of
chronic diseases
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