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Thank you for 
joining us and 

welcome
1. Overview of PGE as a transfection reagent

2. General performance

3. Improving results through use of Design of Experiments 

(DoE) and Machine Learning (ML)



Structural Tunability of PGE and Use of the Polyplex

Poly(glycerol ester) (PGE) polyplex reagents are single 
component… no additives or enhancers required for 

transfection!

End-group chemistry:
• tunes hydrophilicity
• incorporate targeting ligands

Diacid selection:
• tunes hydrophobicity and 

particle assembly
• impacts stability

Glycerol modification:
• controls branching
• provides site bioconjugation

Amine attachment:
• impacts complexation
• affects biocompatibility
• release of payload



PGE Polyplex Properties Are Well Suited for Nucleic Acid 
Delivery

• Polyplex size when complexed 
with 1 µg pDNA is between 150 
to 200 nm at PGE:pDNA mass 
ratios ranging from 40:1 to 100:1

• Payload capture (PicoGreen 
assay) remains above 90% for 
PGE at several ratios

• Zeta potentials are surprisingly 
high across the ratios tested



PGE Polyplexes Are Highly Effective at Delivering pDNA to HEK



DoE to Improve Delivery Effectiveness

• Outputs (HEK293T cell 
testing)
• MFI
• %TE
• Cytotoxicity

• 64 total randomized runs



Impact of PGE Concentration on mRNA Expression 

Transfection Efficiency (%TE) shows 
maxima at intermediate levels of PGE

Median Fluorescence Intensity (MFI) 
increases as concentration of PGE 
increases until reaching levels of 

cytotoxicity.

Cytotoxicity behaves predictably as 
PGE concentration increases.



PGE Polyplexes Can Deliver mRNA in Serum-Containing Media

• Average %TE follows MFI

• MFI tends to improve as 
higher ratios are used in 
serum containing media

• Cytotoxicity is reduced at 
higher PGE : mRNA when 
serum is present

• MFI tends to increase with 
higher PGE : mRNA until 
high cytotoxicity occurs



Standardized Factor Effects Show Parameter 
Interactions

• Dosage and ratio had significant 
effects

• Serum had no effect on MFI
• Significant interaction between ratio 

and dosage

• All primary factors had significance
• Significant interactions were noted 

between Ratio*Dosage, and 
Ratio*Media type

• All primary and secondary 
factors had significance impact 
on cytotoxicity



Machine Learning and Bayesian Optimization: A better 
trade-off? • Left: Use of Multi Objective Bayesian Optimization using the DoE dataset 

to identify actual best points (   ) and build pareto front (   ,   ) with two 
methods to identify how close we are to maximizing MFI, %TE, and 
viability.

• Below: Example of utilizing a Gradient Boosting Model in simulated 
space to identify best conditions without needing full DoE dataset:

DoE Results Best 
Conditions

Model Best 
Conditions



Poly(glycerol esters) (PGEs) are a new polyplex reagent that 

can be used to deliver biologics. 

• Cationic PGE can deliver both pDNA and mRNA.

• PGE can transfect cells in serum containing or serum free media.

• Design of Experiments (DoE) determined best polyplex 

conditions for transfection and most important factors impacting 

performance.

• Several machine learning models are being developed to better 

predict best polyplex conditions in fewer trials than using DoE.
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Thank you for your time!
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The work presented today is part of a collaboration 
between Secant Group LLC. and Michelin

Secant Group LLC. contributors:
• Brian Ginn, PhD
• Benjamin Roadarmel 
• Gianna Marinacci
• Scott Radzinski, PhD
• Caroline Costello
• Jeremy Harris, PhD

Michelin contributors:
• Marion Krapez, PhD
• Coralie Lebleu, PhD
• Pauline Bugnicourt, PhD
• Sébastien Brun

We are actively looking for partners interested in this 
polyplex technology to address your specific needs 
and payloads!

Conclusions:


