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Ka∼ 1015 M-1 Avidin  65,500 Da
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Probe : Sequence of nucleic acids able to recognize

a complementary strand                  
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of Candida Albicans

X1 5’ CATGATTGAACCATCCACCA 3’

Y1 3’ GTACTAACTTGGTAGGTGGT 5’

Specific oligonucleotide
 of Candida Dubliniensis

X2 5’ CATGATTGAAGCTTCCACCA 3’

Y2 3’ GTACTAACTTCGAAGGTGGT 5’

Y3 3’ GTACTAACTTCGTAGGTGGT 5’
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~ 400 beads @ 6-10 psi ~ 250 beads @ 13-15 psi



27

Optical detection 
footprint

Wells

Bead Bed

Waste

Bead Bed

Biodetection 
Fluorescence Analysis



28

Integrated Optics for Integrated Optics for 
LaserLaser--Induced FluorescenceInduced Fluorescence

Ob
jec

t ive

Detection plane

Detector

Fiber-coupled laser diode
410 nm

CCD camera

XYZ stages

Detection head with 
integrated optical 
components

Fiber-coupled 
Multielement SPAD

Compact fiber-
coupled laser



29

Technological Integration



30

2200 2400 2600 2800 3000
500

1000

1500

2000

2500

3000

3500

4000 Duplex (probe + polymer)

In
te

ns
ity

 (a
.u

.)

Time (a.u.)
2200 2400 2600 2800 3000

500

1000

1500

2000

2500

3000

3500

4000 Duplex (probe + polymer)

In
te

ns
ity

 (a
.u

.)

Time (a.u.)

Duplex Beads Without TargetsDuplex Beads Without Targets
(Excitation at 405 nm and emission at 575 nm)(Excitation at 405 nm and emission at 575 nm)



31

Duplex Beads vs Triplex BeadsDuplex Beads vs Triplex Beads
(Excitation at 405 nm and emission at 575 nm)(Excitation at 405 nm and emission at 575 nm)

2200 2400 2600 2800 3000
500

1000

1500

2000

2500

3000

3500

4000
Triplex @ 1.4 million targets
Duplex (probe + polymer)

In
te

ns
ity

 (a
.u

.)

Time (a.u.)
2200 2400 2600 2800 3000

500

1000

1500

2000

2500

3000

3500

4000
Duplex (probe + polymer)

In
te

ns
ity

 (a
.u

.)

Time (a.u.)

NEGATIVE TARGETS



32

Duplex Beads vs Triplex BeadsDuplex Beads vs Triplex Beads
(Excitation at 405 nm and emission at 575 nm)(Excitation at 405 nm and emission at 575 nm)

2200 2400 2600 2800 3000
500

1000

1500

2000

2500

3000

3500

4000
Triplex @ 4.7 million targets

Triplex @ 1.4 million targets
Duplex (probe + polymer)

In
te

ns
ity

 (a
.u

.)

Time (a.u.)
2200 2400 2600 2800 3000

500

1000

1500

2000

2500

3000

3500

4000
Duplex (probe + polymer)

In
te

ns
ity

 (a
.u

.)

Time (a.u.)

NEGATIVE TARGETS



33
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Methylated DNAMethylated DNA

Figure 1. UV‐Vis absorption spectra corresponding to the 
different methylated duplexes at 50°C after 30 minutes.

Wavelength (nm)

Figure 2. UV‐Vis absorption spectra corresponding to 
different methylated duplexes at 65°C after 3 minutes. 
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