Digital time-lapse bright field microscopy allows online monitoring,
screening and characterisation of yeasts and filamentous fungi
Chiara Canali, Erik Spillum, Martin Valvik, Martin Sandau, Niels Agersnap, Tom Olesen
Philips BioCell A/S, Gydevang 42, 3450 Allerød, Denmark
chiara.canali@philips.com

oCelloScope system
 Digital camera, illumination unit and lens where the
optical axis is tilted 6.25° relative to the horizontal
plane of the stage
 Scanning of volumes: a series of images is recorded
to form a stack. When the microorganisms (bacteria,
fungi, parasites) are sedimented, they all will be in
focus along the horizontal axis.
 Dedicated software (UniExplorer) to set the
experiment, analyse the images and generate timelapse videos
 Online and offline image processing: quantification of
several morphological parameters, growth and
growth inhibition over time

size 45×26×25 cm

Aim
The oCelloScope system was used for extensive analysis
of (1) three species of Penicillium isolated from smoked
salmon and (2) Saccharomyces cerevisiae:
 Real-time monitoring of growth
 Early stage visualisation and quantification of
morphological features (e.g. size of growing hyphae)
 Counting of cells
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Automated real-time monitoring of mold growth in 96 well plates at 30 °C (mean ± s.e.m., n = 8). An initial concentration of 1×105 spores/mL was
inoculated in YPD liquid medium. Size of growing hyphae and cells was calculated (left). Three different algoritms were used to build growth curves over
time: TA, BCA and SESA (right). Each algorithm gives advantages depending on sample properties, such as cell concentration and translucency.

Saccharomyces cerevisiae

Automated monitoring of yeast growth in 96 well plates
using the normalised TA algorithm. Increasing starting cell
concentrations were inoculated in apple juice at 30 °C. Data
are reported as mean ± s.d., n = 4.

Automated cell counting of increasing concentrations in
controlled volumes of apple juice (C Chip DHC-N01,
inCyto, Seoul, Korea). Data are reported as mean ±
s.e.m., n = 8. Method under development.
Automated quantification of cell elongation.

Conclusions
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Portability and compatibility with microscope slides and microtiter plates
Small volumes (down to 50 µL/well in 96-well plates)
Fast: reduced hands-on and scanning time (2 min 36 sec for a full 96-well plate)
Images, time-lapse videos and quantitative information
Visualisation of low cell concentrations: ability to capture early stages of growth
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