
Silicon based nanowell platform for 
multiplexed antibiotics testing

Nanowell slide
• Silicon and glass 
• Silicone top membrane
• 700 wells/slide
• 500 nl/well

Silicon based nanowell platform for 
multiplexed antibiotics testing
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Objective: 
To develop a fast and multiplexed antibiotic susceptibility test.

Existing technology

• Time consuming
• Requiring pre-cultivation of the patient sample

Diffusion assay E-test

Silicon based nanowell platform for 
multiplexed antibiotics testing

• Nanoscale cultures
• Optical recordings
• Real-time determination of time point when growth

shifts from lag to early logarithmic phase, T lag

Silicon based nanowell platform for 
multiplexed antibiotics testing

Nanowell device
• 672 wells/slide
• 500 nl/well
• Precoated with antibiotics
• Custom designed adaptor

Silicon based nanowell platform for 
multiplexed antibiotics testing

Analysis
• Temperature controlled microplate reader
• Absorbance measurements 600 nm every 10 min for 12h
• Algorithm-based determination of T lag

• Results presented in easy to read heatmaps
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• E. coli reference strain
• Ampicillin 0.5, 1, 2, 4, 8, 16 and 32 μg/ml 
• 5, 50 and 500 cfu/well

Heatmaps

Yellow = No growth
Red = Growth
Black dots = Tlag

Validation of nanowell device

Quick look identifies a minimal 
inhibitory concentration of 8 μg/ml
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Validation of concurrent differentiation 
between multiple antibiotics

Separate regions with two concentrations of 
ciprofloxacin, cefotaxime and ampicillin.

Results for all antibiotics are in accordance 
to their respective CLSI MIC breakpoints.

No cross-contamination between the 
defined regions.

Nanowell device is suitable for 
multiplexed MIC determinations

Clinical blind test

• 3 samples from patients with symptoms of urinary tract
infections, ARD 144/145/146

• Two different antibiotics at a range of concentrations
- Ciprofloxacin (0.25-4 μg/ml)
- Cefotaxime (1-64 μg/ml)

Time for determination of 
antibiotic susceptibility

ARD 144- 3h 18 min
ARD 145- 3h 38 min
ARD 146- 2h 56 min

All results in agreement with 
CLSI classification

Clinical blind test

Conclusions

• High throughput tool enabling rapid and multiplexed 
antibiotic susceptibility testing.

• Determined precise MIC for 3 clinical samples against 
multiple antibiotics in 3h.

• 6 times faster than traditional formats.

• Allows for more precise analysis due to the large 
number of wells.
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We manufacture a wide range of custom 
micro fluidic chips in MEMS Technology:

Delivering unparalleled precision, repeatability and quality 
Enabling sub-micron features and tolerances
Experts in Si micro well process technology
World leading bonded glass-Si-glass process technology

We take care of your micro fluidic 
chip manufacturing!

Please see us in booth #4

WWW.SILEXMICROSYSTEMS.COM


