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c?_tl_, Why liver function?
e Drug-induced liver damage N AIDS Metomtions.
— ARVs and ATTs United States:
e Hepatitis “"“"ﬁ
e Chronic disease I"n”"nllnn
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qulll,!—'- User needs and concept
User needs Concept
— Portability . L prick E e
m - 1. Pric : - ‘0D 0
— Semi-quant. “bins” finger Y plood
— Fingerstick sample 2-:pplvto 2
— Stability v
0.5m

3. Red

blood ceIIsE
filtered

\ 4
4. Color- :
10 m{ coded 5* :
= 3
|

Processing Time (minutes)

Y results
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Patterned paper as a POC platform

o]
7 lh
e Why paper?
— Low-cost — Easy to transport — Disposable
— Wicks fluid — Covalent binding

e Wax printing — “zero” cost
— <3 minutes/sheet
— 0.029 cents/device total cost*

— One printer can make over 71 million
devices/year
*Patterning cost based on Xerox

A)  hydrophilic matrix hydrophobic A

(papen) channel barrier 1. design layout 2. print devices 3. reflow wax

e G
Lme B &

P4 el

@M @
1cm

cross-section: [ " L e <
/

wax hydrophobic barrier

200 um 200 um

132 devices per sheet
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Specifications and assay selection

e Specifications:

— ALT and AST — 1x, 3%, 5x break — Visual
points distinction

o AST:

AST

Cysteine sulfinic acid (CSA) + o—ketoglutarate —=-= pg.sulfinylpyruvate + glutamate

‘—" so, + pyruvate

S0, + Methyl Green (ox./blue) ——~ Methyl Green (red./colorless)

pyruvate glutamate B-sulfinylpyruvate
ALT AST ‘ .
S0, + pyruvate
alanine ~ketoglutara CSA
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E Results - visual

ALT Assay

390 305 190 145 74 50 25 0 U/L

10x 5x 2x Normal
190 U/L 74 U/L 25 U/L

AST Assay

390 305 190 145 74 U/L
10x 5x 2X Normal

190 U/L

74 U/L 25 U/L
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O] e as
Ly Results - Quantitative
ganty
ALT Assay AST Assay
»"  [ALT] vs. Red averageintensity 200 [AST] vs. Average Red Intensityj
S 230 - > 10 1
'% 220 /* 2 160 /1
£ 20 T /r = £ w0 b -0 76823
§ igg . % 1 /f/} R2=09896
‘E 180 ’/ﬁ/ : y=0.1333x+ 165.85 —— § 100 1~
& 01 = R?=09722 i g
s = 80 iw
160
150 60
0 50 100 150 200 250 300 350 400 0 100 200 300 400
[ALT](U/L) [AST](U/L)
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Results — Cross reactivity

ALT Assay AST Assay

— =
—1 n
<E<EU/L

. . 800
Q0w \, cross-reactivity
© Q20 scen, even at high

@ ® 0 concentrations
® 0 -

00

0 0 s

Q0
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@
9
@ 200
® w0
® -o
®
(2]
©
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Device integration

* 5zo0nes
e Plasma separation membrane

e Lamination

I
hydrophillic |

gl AST AT [ Neg. Ctrl  Pos. Ctrl
' OO0

2mm

I 0,0
Wil  Controls
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ki Conclusions

e Visual distinction at important break points
e Quantitative results using scanner
 No cross reactivity between transaminases

e Further optimization (ALT) and integration are
next steps
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