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Down-sizing for single molecule
enzyme assay

In mL tube In fL chambers

600 molecules/min
1aM/min in 1 mL (1 cm3) 1 uM/min in 1 fL (1 pm3)



Partitioning into ultra-small
compartments

Milli-liter (10 Mm) Femto-liter (1-10 pm)
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Conventional ELISA Digital counting

reaction volume: L reaction volume: fL

Limit of detection (LOD) ~ pM Limit of detection (LOD) ~ aM
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[PSA] = 2 fM [PSA] = 200 aM [PSA] = 20 aM [PSA]=0M
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Fraction of bright droplets (%)
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10° times better than conventional ELISA; 14 pM

Kim and lino et al. Lab on a chip 2012
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Mlcrochamber array

CMOS image sensor

17



BHEI1DFTOR
IVEHELT N R

R ANEAY L T ILIRER -5

\m&

HERER D A—)LEE LB

RT3 fE %

=

18



LoXELDOBRBEE

CMOS sensor images
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(Nature Biotech. 2005, 4§543727026) (4%5BA2015-040754) B92015-80421)
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(Lab on a chip 2012, GRERT—H) (Nature Comm. 2015) (REE)
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