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In pharmaceutical development, early assessment of drug candidate safety is critical to mitigate post-market withdrawals
and reduce risks. Approximately 75% of adverse drug reactions (ADRs) are dose-dependent (Type A), often linked to off-target
interactions. To address this, we have introduced ICESTP SAFETYPANEL® 44, a product comprising 44 screening models de-
signed to assess target safety across critical areas such as the central nervous system, cardiovascular system, metabolism,
and immunity. This panel has already successfully screened over 700 different types of compounds. Building on this initial
product, we have further developed two new products: ICESTP SAFETYPANEL® 77 and ICESTP SAFETYPANEL® PLUS, as
shown in Figure 1, which are cutting-edge functional safety assessment panels designed to revolutionise drug development.
By evaluating the agonist or antagonist effects of compounds on these targets through functional activity screening, we
assess compound safety and provide reference criteria for later stages of drug development. We tested pegolide and three
antidepressant and two anticancer compounds on the ICESTP SAFETYPANEL® 77. The results demonstrated that our panel
provides a competitive advantage by enabling the early identification of potential off-target ADRs and supporting informed de-
cision-making, ultimately driving safer and more effective drug development.
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Figure 1. Organ systems at risk related to target activity in our three panels.

ICESTP SAFETYPANEL® 44 : Target composition of the in vitro secondary pharmacology panel of 44 targets suggested by Bowes et al.
ICESTP SAFETYPANEL® 77 : Add more comprehensive toxicity risk targets suggested by Richard et al.
ICESTP SAFETYPANEL® PLUS : Add more risk targets from our own targets database.
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Automated systems and workflow supporting the ICESTP SAFETYPANEL® 77 Dose Response
The ICESTP SAFETYPANEL® 77 Dose Response comprises 116 assays, integrating both single-point and dose-response screening methodologies
within a functional assay framework, including techniques such as FLIPR Calcium Flux, HTRF, ADP-Glo, FP, etc. The utilization of SPT Labtech’s fire-

fly® automated liquid handling platform and acoustic liquid handler ECHO655 for high-throughput sample processing, thereby enhancing the effi-

ciency and precision of safety assessments for the The ICESTP SAFETYPANEL® 77 Dose Response.
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Table 1: General information on tested compounds in thelCESTP SAFETYPANEL® 77 Dose Response

Selected active compounds corresponds to the marketed drugs from various antidepressant and antineoplastic classes with known clinical applica-

tions and adverse drug reactions.

Antidepressant compounds tested in ICESTP SAFETYPANEL® 77
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Figure 3: Pergolide with functional assay format ICESTP SAFETYPANEL® 77 Dose Response.

Using Pergolide as a case study, we tested its off-target profile in ICESTP SAFETYPANEL® 77 Dose Respon (showed in Figure. 3). The heatmap (Fig-
ure 3a) showed the inhibition and activation rates of Pergolide on the targets within the panel. We found that pergolide is a partial agonist of the
alphatl A target (Figure. 3b). Interestingly, we found that Pergolide exhibits an agonist effect on 5-HT1A with a bell-shaped curve (Figure 3c), which
cannot be determined under a single-concentration condition. and subsequently utilized the off-target representation to elucidate its ADR mecha-

nisms (Figure. 3d). It provides valuable information for safety-related prediction tasks.
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Figure 4: Pergolide with functional assay format ICESTP SAFETYPANEL® 77 Dose
Response.
Using Pergolide as a case study, we tested its off-target profile in ICESTP SAFETYPAN-

Figure 5: Nonparametric correlation analysis between
literature and experimental data.

For inhibitor and antagonist of each target in ICESTP
EL® 77 Dose Respon (showed in Figure. 3). The heatmap (Figure 3a) showed the inhi- SAFETYPANEL® 77, a dose-response curve was plot-
bition and activation rates of Pergolide on the targets within the panel. We found that ted using 10 points to calculate the IC50. The molar
pergolide is a partial agonist of the alpha1 A target (Figure. 3b). Interestingly, we found value was linearized by calculating the negative loga-
that Pergolide exhibits an agonist effect on 5-HT1A with a bell-shaped curve (Figure rithm to obtain plC50. The same conversion was ap-
3c), which cannot be determined under a single-concentration condition. and subse- plied to the literature data.
quently utilized the off-target representation to elucidate its ADR mechanisms (Figure.

3d). It provides valuable information for safety-related prediction tasks.

Functional assay format Curve-based screening

Ability to distinguish agonist and antagonist

Robust /reproducible data

Ability to detect allosteric pharmacology Ability to highlight partial agonists

Closed to the physiological situation. (1 mM ATP used in kinase assays) Potential to highlight solubility issues

Provide for a more stringent analysis, resulting in fewer follow-up studies. Quickly correlate with in vivo exposure values

Efficient and time-saving Efficient and time-saving

Table 2: Advantages of ICESTP SAFETYPANEL® 77 Dose Response
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Our results demonstrate that ICESTP SAFETYPANEL® 77 Dose Response is a valuable tool in in vitro pharmacology profiling, which may help
reduce the rate of drug molecule elimination related to safety during drug discovery and development, thereby enabling efficient and cost-effective

early decision-making.
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