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Tailoring shape and charge: Optimized PVAm-based gene 
delivery vectors by altering architecture and cationic content
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Let‘s connect!

Synthesis of Linear Cationic Copolymers[4]
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N-Vinylformamide

• PVAm precursor

N-Vinylpyrrolidone

• Charge neutral

• Hydrophilic

• Biocompatible

a –SEC in H2O (0.1 M NaCl, 0.3 % HCOOH); 
PEG-standard used for calibration
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–––  0.82 6.0 1.2

–––  0.75 7.4 1.4

–––  0.68 8.3 1.3

–––  0.54 9.3 1.3

–––  0.50 9.9 1.3

–––  0.39 9.3 1.3

–  –  0.85 13.3 1.6

–  –  0.76 11.5 1.8

–  –  0.67  12.4 1.5

–  –  0.59 14.8 1.5

–  –  0.49 12.6 1.6

–  –  0.39  12.5 1.5
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Polyplexation and Transfection Tests
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• Polymers incubated with relatively high N/P-ratio (30:1) to ensure 
complete polyplexation

• Exceptional performance likely arises form combination of low toxicity, 
effective cellular uptake and endosomal escape 

Biocompatibility
MTT assay with MDA-MB-464 cells Hemotoxicity assay with sheep erythrocytes 
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En route to Complex Architectures 
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P(NVAm-co-NVP) grafts

PEG grafts

stealth effect

Bottle brush building block

stat. PI-RAFT copolymerization of
NVF and NVP under UV irradiation
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• IC50 and HC10 values obtained from Hill function (sigmoidal fit) modelling the logistical decay 
in cell viability related to the increasing substrates concentration

• Poly(NVAm-co-NVP) outperforms commercial transfection agents in biocompatibility

Synthesis of poly(NVAm-stat-NVP) library via PI-RAFT 
polymerization and acidic hydrolysis

Poly(NVAm-co-NVP) outperforms commercial transfection 
agents (Lipofectamine 2000, linear PEI) in biocompatibility and 
transfection assays 

Mechanism of transfection will be investigated while more 
complex molecular architectures are prepared
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