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Introduction
Mitochondria's pivotal role in 
regulating cellular fate drives 
the pathogenesis of various 
diseases, including cancer.
In breast cancer, mitochondrial 
dynamics and metabolism are 
critical for the progression of 
the disease. 
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• Crossing different biological 
barriers towards subcellular 
targeting

• Targeting mitochondrial 
membrane potential

     charge-based accumulation

• Cytosolic delivery  by 
endosomal escape     

      low efficiency

• Materials functionalization         
complex synthesis, poor 
scale-up

Current limitations
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Significant non-endocytic uptake

Pearson r 0.60

Lysosomes Mitochondria

MergedPG

Mitochondrial targeting retained 
after PP conjugation (PG)
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Results
Mitochondrial tropism

Significant non-endocytic uptake

Concentration-dependent 
antitumoral activity

Pearson r 0.60

Lysosomes Mitochondria

MergedPG

Mitochondrial targeting retained 
after PP conjugation (PG)

Potential translation for 
non-cancer applications
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Conclusions
• We developed a universal, fast (2-steps) and easy to scale-up synthesis method for a 

family of diblock copolymers (PP) based on Polyornithine (PLO) and Polyproline 
(PLP) that inherently targets mitochondria without the need of moiety functionalization

• We demonstrated that our selected carrier (PP) can enter cells through an 
energy-independent uptake mechanism

• We proved that our selected carrier (PP) targets mitochondria through a 
cardiolipin-specific potential-independent mechanism
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energy-independent uptake mechanism

• We proved that our selected carrier (PP) targets mitochondria through a 
cardiolipin-specific potential-independent mechanism

In addition: 
We demonstrated that our selected carrier has concentration-dependent antitumoral 
activity at the mitochondria level, making it a potential anti-cancer polypeptidic drug.

We designed and synthesized a non-toxic conjugate (PG) derivative of PP as a proof of 
concept for the translation of the diblocks to preclinical models
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