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Abstract @ The advancement of industry and technology has led to an increase in the discharge of chemical substances into aquatic ecosystems, resulting
in an amplified risk of environmental pollution and negative impacts on human health. Consequently, the importance of comprehensive ecological toxicity
assessments for evaluating water quality is being emphasized. This study introduces the Cellytics platform, that uses lens-free shadow imaging technology,
and proposes a technique for rapidly measuring and analyzing the biological changes and toxicity induced by chemicals in rotifer (Brachionus plicatilis)
and microalgae (Dunaliella tertiolecta). To achieve this, rotifer and microalgae were exposed to toluene for 1 and 5 min, respectively, and their mobility
and morphological changes were measured using Cellytics to assess toxicity. The mobility of rotifer and the morphological changes in microalgae showed
significant differences compared with those of the control groups at a concentration 110.4 mg/L (p<0.05). These concentrations were lower than the
toluene LC50 (552 mg/L) determined through rotifer survival analysis. According to this study, the results of ecological toxicity assessments for rotifer
and microalgae could be analyzed in a considerably short time (within 5 min) compared to the traditional approach of culturing them for at least several
days. This provides rapidly accessible and highly reliable information that could be used in the field. This contribution is expected to benefit various

research applications relying on toxicity assessments and assist in the formulation of policies related to environmental protection and human health.
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Fig. 1. (a) Schematic diagram of Lens-free shadow imaging technology, (b) The 'cellytics' platform with key components:
LED light source, CMOS image sensor, and cell chip, (¢) Schematic diagrams of the Rotifer chip and Microalgae
chip, (d) Screen capture of the 'cellytics' software interface showing the detected micro-object and its magnified
view, compared against the FOV of conventional microscopy.
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Fig. 2. (a) Motility analysis methods of rotifer, (b) Morphology analysis methods of microalgae.
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40 % (1,656 mg/L), 37.5 % (2,760 mg/L), 30 % (5,520 mg/L)Z 7]
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= 5] 2 H(Fig. 3b).

(a) Condition Hatching  Incubating
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Fig. 3. (a) Condition of rotifer experiments, (b) result

of acute toxicity assessment for rotifer.
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Fig. 4. Eco-toxicity assessment using rotifer: (a) Movement
speed of rotifer throughout the experiment, (b) Speed

alteration of rotifer for each concentration level.
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Fig. 5. Eco-toxicity evaluation with microalgae : (a) microalgae

morphological changes in response to toxic exposure, (b)

shadow parameter change in response toxic exposure.
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