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Human NO3
- intake: 2 - 3 mM/day

bacteria in saliva

In the stomach acidic 
enviroment creates toxic 

and carcinogenic 
compounds

Cancer

In the blood reacts with 
hemoblonin irreversibly 

preventing it from carrying 
oxygen

Methemoglobinemia

5 µL
reagent/disk

Drying

10 min in 50oC oven

Empty
(no reagent)

15 µL
sample/disk

Laminator

Nitrite reacts with the 
Griess reagent in the 

bottom layer, forming a 
colorimetric product 

(pink)

Nitrite Determination

After scanning the µPAD, the ImageJ program was 
used to measure the average intensity of the pixels 

on each disk.
These intensities were converted to absorbance 

values using the formula:

A = log10 ( Iblank / Isample )

Nitrate Determination

10 µL
reagent/disk

Drying

10 min in 50oC oven

Zinc Suspension:
1 g Zn Powder / 20 mL Water

Laminator

25 µL
sample/disk

Drying

30 min in 50oC oven

First, the zinc powder 
converts nitrate to nitrite. 

Nitrite travels to the bottom 
layer and reacts with the Griess 
reagent, forming a colorimetric 

product (pink)

Empty

Options
Chosen
Feature

Number of
layers

1 or 2 layers 2 layers

Griess
Reagent layer

1st or 2nd layer 2nd layer

1st layer paper
(empty)

Whatman 1, 4, 
5, 42, 50 or 541 Whatman 1

2nd layer
paper

(reagent)

Whatman 1, 
42, 50 or 541 Whatman 50

Reagent
volume

5 µL or 10 µL 5 µL

Sample 
volume

10 µL, 15 µL or
20 µL 15 µL

Options
Chosen
Feature

Number of
layers

2 or 3 layers 3 layers

1st layer paper
(zinc)

Whatman 1, 4 
or 5 Whatman 1

2nd layer
paper (empty)

- Whatman 1

3rd layer paper
(reagent)

Whatman 1, 
42, 50 or 541 Whatman 50

Reagent
volume

5 µL or 10 µL 10 µL

Sample 
volume

15 µL, 20 µL, 25 
µL or 30 µL 25 µL

Sample Drying Time: 15 min

Scanning Time: 20 min

Analyte
Dynamic

Range
Calibration Curve
A = S × [NOx

-] + b
LOD LOQ RSD

Nitrite (NO2
-)

5 – 50 µM A = 1.78×10-3(±8.13×10-5) × [NO2
-] + 2.09×10-3(±6.88×10-4)

1.2 µM 3.9 µM 4.6 %
50 – 220 µM A = 1.24×10-3(±2.87×10-5) × [NO2

-] + 11.0×10-3(±5.51×10-4)

Nitrate (NO3
-) 0.2 – 1. 0 mM A = 7.97×10-2 × [NO3

-] + 4.16×10-3

On going studies

On going studies

µPAD

Hydrophilic
Zone

(filter paper)

Hydrophobic
Zone

(plastic pouch)

New Method for Saliva Samples:

ü Affordable
ü Rapid

ü Portable
ü Disposable

ü No complex equipment
ü No specialized technicians

Sample Drying Time: 5 min

Scanning Time: 25 min

Conclusions and Future Work

The microfluidic paper-
based analytical devices

are a promising method to 
be used in NOx

determination in saliva.
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