Supporting Information

Development of a microfluidic microbioreactor for microbial
cultivation

Chee Meng Benjamin Ho**, Qi sun'®, Adrian J.T. Teo’, Yongsheng Gao’, Jun Zhou?, Yanyi
Huang’, Say Hwa Tan®", Chun-Xia Zhao'"

1 Australian Institute for Bioengineering and Nanotechnology, The University of
Queensland, St. Lucia, QLD, 4072, Australia

2 Queensland Micro- and Nanotechnology Centre, Griffith University, 170 Kessels Road
QLD 4111, Brisbane, Australia

3 School of Engineering, Griffith University, 170 Kessels Road QLD 4111, Brisbane,
Australia.

4 School of Information and Communication Technology, Griffith University, 170 Kessels
Road QLD 4111, Brisbane, Australia.

5 Department of Advanced Materials and Nanotechnology, College of Engineering, Peking
University, 100084 Beijing, China

# These authors have equal contribution.

Corresponding Authors*; E-mail: sayhwa.tan@agriffith.edu.au; z.chunxia@uq.edu.au

Number of pages in SI: 4
Number of Figures in SI: 4
Number of Videos in SI: 1

S1


mailto:sayhwa.tan@griffith.edu.au
mailto:z.chunxia@uq.edu.au

S.1 Droplet sorting graph
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Figure S1. Droplet sorting efficiency into the upper channel using different secondary oil
flow rates. As the flow rate increase more droplets get sorted into the upper channel.

S.2 Image processing procedures

3.1 Droplet size

Droplet size were determined by using software Adobe Photoshop and Image]. Individual
droplets were trapped in the chamber of the microfluidic device. A standard scale bar was
created by measuring the length of microfluidic channel using photoshop. Number of pixels
and the dimension of droplet were calculated by the ruler tool from the software. Values were
obtained and image of droplet were then imported into the software ImagelJ. Image J calculated
automatically the size of individual droplets.

3.2 Fluorescence intensity

Bright field image and fluorescent image of the same droplet was opened in Adobe photoshop.
Droplets cut off the droplet and saved as two new images. The new fluorescent image was then
opened at Imagel. The type of the image was firstly changed to 8 bit. Afterwards, the threshold
of the image was adjusted until all bacterial was shown as bright red and the back ground was
black. The image was then analyzed by the software by setting the size as 150-infinity.
Afterwards, the software can calculate the fluorescence intensity based on the new image.
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S.3 Other camera settings

Change in settings
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Changes in z-Plane for 3 individual droplets
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Figure S2. Droplet sorting efficiency into the upper channel using different secondary oil
flow rates. As the flow rate increase more droplets get sorted into the upper channel.

S.4 R? plot between voltage and fluorescence for electrical fields
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Figure S3. R? plot between Voltage and fluorescence for electrical fields. As gradients of
individual slopes are almost similar, this shows that voltages does not affect the

fluorescence for this experiment.

S.5 Video of droplet oscillation at different frequency 0.5Hz, 1Hz

and 100Hz

Video of droplet oscillations using three different amplitude modulated AC signals of 0.5Hz,
1Hz and 100Hz. The voltage and AC frequency used are standardized at 5Vpp and 50kHz

(Video S1).
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S.6 Droplet size after 6hrs
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Figure S4. Droplet size over a 6hr period at S0KHz 400Vrms 10Hz.
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