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Early Feasibility Assessment: 
Using Biosimulation to guide 

Design and Prioritization in Early 
Discovery



Model-Informed Drug Development (MIDD)

2007

2013

2025

$5M & 10 months 
savings per program

$70M total savings 
in first year



Quantitative Systems Pharmacology (QSP)
• A mechanistic bio-simulation approach that combines 

computational modeling and data to examine the quantitative 
relationship between a drug, the biological system, the disease 
process and a biomarker or clinical readout

• Re-usable platform models that integrate literature, data and 
knowledge of biology, pharmacology and disease

• Human models: allow for simulation of virtual trials and generation 
of virtual patients



Regulatory Adoption of QSP

https://ascpt.onlinelibrary.wiley.com/doi/10.1002/psp4.13208


QSP Aligned with Regulatory NAM Initiatives

https://www.certara.com/solutions/non-animal-navigator/nam-strategies/



In Silico NAM: Predicting Clinical Immunogenicity
Front. Immunol. 16:1677925.
doi: 10.3389/fimmu.2025.1677925



Preclinical Bio-Simulation Increases Probability of 
Clinical Success ~3-fold



Preclinical Bio-Simulation Predicts Clinical Exposure



Preclinical Bio-Simulation Improves Overall Success

doi:10.1038/nrd.2017.244 

Probability
Proof of Mechanism

↑3-fold

Attrition
74% 31%



Early Feasibility Assessment (EFA)
Platform-based bio-simulation workflow to address key questions in early discovery

What is the optimal target in a biological 
pathway?

Is it better to target the ligand or the 
receptor?

Is it feasible to achieve the intended 
pharmacology in the clinic?

What are the required drug properties to 
achieve the desired pharmacology at 
feasible doses?

IMPACT

EFA requires no in vivo animal data, no in vitro data, no compounds

FIT FOR PURPOSE VALIDATED RETURN ON INVESTMENT

Aligned with drug discovery 
requirements and cycle times:

• Consistent, reliable
• Turnaround days-weeks

• Shorten discovery timelines
• Better clinical candidates
• Kill early: redirect resources

to back the winners

EFA at scale can save 
$10-$100M at 
portfolio level

doi: 10.3389/fphar.2022.864768



EFA Case Study 1:  Fusion Protein for Immunology/Pain

• EFA applied to guide chemistry strategy

• Resulted in change of priority from series 2 
to series 1



13

EFA identifies the optimum value for E3 Ligase and 
Substrate for a PROTAC

Complex modalities can have trade offs between parameters 

EFA Case Study 2: PROTACs

With combinatorial drug design spaces, it is impractical to explore the space experimentally. Modeling increased the chance of 
success by  focusing on the feasible design space.



EFA Case Study 3: ADCs

• Increasing drug half-life could lead to 
decreasing efficacy due to 
competition from the naked-antibody

• Once antibody binding is saturated, 
increasing the dose will not increase the 
efficacy further, while toxicity may 
continue to increase

• Increasing DAR allows a bigger increase 
in efficacy compared to dose increase

• Increasing target expression level and 
internalization rate can both lead to increased 
efficacy

Antibody half life
Target 

expression/turnover Drug-Antibody Ratio



EFA Case Study 4:  Bispecific mAbs

Goal: use EFA at scale to efficiently identify the bispecific drug properties that will match metrics of 
monospecific clinical competitors before building the molecules

• ~30 Bispecifics tested in 5 Indications

• ~5 Million simulations

• Delivered in ~6 months



EFA Case Study 4:  Bispecific mAbs
Monthly dosing 1.5 month dosing 2 month dosing Clinical evidence Tier

Molecule Target Pair Valency Indication SoA Kd1 Kd2 t1/2 Kd1 Kd2 t1/2 Kd1 Kd2 t1/2 Target 1 Target 2

1 A x B

2

3

4

5

6

7

8

9



Balancing valency, affinity, half lives with dosing schedule

Schedule: SC Q4W SC Q6W SC Q8W

Valency:
1 + 1 1 + 2 2 + 1 2 + 2 1 + 1 1 + 2 2 + 1 2 + 2 1 + 1 1 + 2 2 + 1 2 + 2

Molecule Target Pair Modality Lead indication SoA Half life

X

10d #0070c0 #0070c0 #0070c0 #0070c0 #d0d0d0 #caedfb #d0d0d0 #caedfb #d0d0d0 #d0d0d0 #d0d0d0 #d0d0d0

20d #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #caedfb #61cbf3 #61cbf3 #0070c0

30d #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0

42d #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0 #0070c0



EFA

1. Quantifies Developability

2. Guides Design

3. Ranks Clinical Confidence in Rationale

EFA requires no in vivo animal data, no in vitro data, no compounds



From EFA to QSP-Enabled Generative Drug Design

• Affinity, PK and clinical efficacy for 10,000 denovo compounds

• Safety could be integrated seamlessly

doi:10.1021/acs.jcim.5c00107



From EFA to QSP-Enabled Generative Drug Design

doi:10.1021/acs.jcim.5c00107

Dataset Denovo

Simultaneously optimizing Affinity and PK 
constrains chemical space

N=10,000

QSP



Certara has the largest library of validated EFA/QSP 
platform models in the industry 



Why is EFA not used in every program?

Why would you need support from Certara?



Certara Applied BioSimulation (ABS):
The Industry’s leading QSP Center of Excellence

piet@certara.com
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