
The Development and Implementation of Safer-by-
Design Strategies for Nanomaterials through a High 

Throughput Screening Approach

Objectives:

• Develop a high throughput screening approach (HTS) for testing in vitro toxicity thresholds for nanomaterials (NMs) using Mytilus edulis hemocytes

• Test NMs from industrial partners for safer-by-design and life cycle analysis

Developing an HTS Strategy on M. edulis Hemocytes

 HTS can quickly screen a large number of nanomaterials across multiple cellular pathways with various doses and durations of exposure

 HTS allows identifying nanomaterials with high environmental risk for comprehensive testing 

 Further development of the HTS database on biomarkers for oxidative stress, cytotoxicity, immune response and genotoxicity

 Additional Nanomaterials from partners within the NanoReg II project will be integrated into the HTS platform developed

 Results on in vitro assays will be validated through in vivo exposures
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LC50 Analysis:

• SiC99 35nm: >200µg/mL

• SIC99 75nm: 30.89 µg/mL

• SiΩC99 40nm: 25.68 µg/mL

• SiΩC99 75nm: 11.01 µg/mL
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Rapidly developing technologies 

makes it difficult to screen all NMs in a 

realistic timeframe

Use of HTS to establish thresholds of 

NMs toxicity for the development of a 

Regulatory framework4

Implementation of safer-by-design 

approach through life cycle analysis

24 Hour exposure to NMs 

(.001µg/mL – 200µg/mL)

NMs Currently Tested

• SiC99 (Silicon Carbide)

• 35 & 75nm powder 

preparation

• SiΩC99 (Carbon 

Coated Silicon)

• 40 & 75nm powder 

preparation

Dynamic Light Scattering (DLS) in culture medium

Life Cycle Analysis on Chemical 

Products1,4

No effect on hemocyte viability for SiC99 35 nm

Differences in LC50 depending on the type and size 

of NMs
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Material and methods

Results

 Differences in size distribution of NMs depending on the concentrations 

tested (impact of complex culture media and sedimentation?)

Conclusion and perspectives

Figure 1: Z-average 

(nm) of 

nanomaterials in 

culture media (0 & 

24 hours)

Figure 2: 

Polydispersion Index 

of nanomaterials in 

culture media (0 & 

24 hours)

Figure 3: Dose Response (% of control) of hemocyte

cells exposed to NMs (.001µg/mL – 200µg/mL)
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