Title: Fully enclosed paper-based
device using plasma processes

FABRICATION METHOD
Metal mask

PFE plasma O, plasma
Cross-sectional l l l l l l

Fully enclosed paper-based e TIT I

- Nikhil Raj

- ’ aper
Hydrophilic *’
paper

1.Dry o O, plasma

Final | reagents Pl
devi +— by
SRS

€vVice | 2.Seal BTN

with tape

for low-cost disease diagnhostics o

EXPLANATION

Image
| g Image Enclosed O, plasma
analysis cauisition - . - )
y d qu SITIO Sample Contamlnant | . . PChannEIS etch time
. 1 °
Results 4 . = 40s
1 Moo e ',' " v o..

BACKGROUND

ot sensors are more suitable on field

region zones

Add sample
Flow L
channels \ 0::;5 :e

Paper-based 1. Pretreatment
device 2. Reaction

- Reagent

N
S
<

Sample testing procedure using paper-based sensors

- | | open U-PAD  enclosed u-PAD U

Microfluidics paper based analytical devices (u-PADs ) w 35 55 75

offer many advantages: @ - Etch time (s)

v' Low-cost and biodegradable devices g O . j—

v' Does not require external power = Hydrophilic b 4ronhobic

v Heavy-equipment free Q0 (C . .

= Cross-sectional view

PROBLEM STATEMENT - qC) Effect of oxygen plasma etching time on

Traditional p-PADs are open to the atmosphere which ‘N O channel thickness

can lead to following issues: O <

X iamDI? CcO ntalmcijn at-|ton t 8 8 c;irt:llrooszhfiillr:;r Hzggol?::et:lc p|:E Plasma OzePla?ma

x Loss of sample due to evaporation O { y

x Difficulty in device handling - 3_9@%9@@. Enclosed

. o mmmm “"Channe

RESULTS contaminant FEEE
. . CO n ta m i n ate d p rOte Cte d Before PFE After PFE plasma After O2 plasma

« Using simple process of pentafluoroethane (PFE) 1 2 m M treatment treatment treatment

plasma deposition followed O, plasma etching, fully
enclosed y-PADs are fabricated. Channe' Channe'
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hydrophobized paper to inhibit contamination.
U-PADs are easily packaged using transparent tape ;

to reduce sample evaporation free dEVICe gl UCOSE Sensor
Finally, we demonstrated the working of the device
by designing a glucose sensor which is a key analyte
in diagnosing diabetes.
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CONCLUSION

Unlike traditional open u-PADs, enclosed py-PADs are
more suitable for field applications because they are
less prone to contamination and sample evaporation.




