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My academic journey from PhD student to postdoc

Antisense oligonucleotides Plasmid DNA

Degradation

FCS

Degradation Nuclear entry

FCS

Lipid Nanoparticles

Messenger RNA

FCS

Ocular delivery

Nanoparticles Autophagy Immunogenicity

Peritoneal carcinomatosis

Nanoparticles

Paper published as first or corresponding author in JCR
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Degradation

Phase 1: Antisense oligonucleotides – degradation – FCS - nanoparticles

0.4 m

2 m
Experimental setup

- Concentration of fluorescently labeled
molecules

- Diffusion coefficient

- Encapsulation efficiency

- Release ifo time or ≠ environment

- Degradation of nucleic acids

SINGLE COLOR                             DUAL COLOR

FCS: Fluorescence Correlation
Spectroscopy
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Phase 1: Antisense oligonucleotides – degradation – FCS - nanoparticles

PO40-ONs

PO20-ONs

PS20-ONs

R/G ratio ~ amount of intact ONs measure degradation ifo time
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Phase 1: Antisense oligonucleotides – degradation – FCS - nanoparticles

Yes!

Encapsulation efficiency and protection against degradation by lipid- and 
polymer based nanoparticles

Intact ONs

Degraded ONsIntact ONs

Degraded ONs
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Phase 2: Plasmid DNA – nuclear entry – autophagy - degradation – FCS - nanoparticles

1. Internalization

1

1

2. Endosomal escape

2

2

3. Dissociation

3

5. Degradation
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4. Nuclear entry

4

Nuclear delivery of plasmid DNA most efficient for SC pDNA and during cell division

No, but…

Two strategies tested to enhance pDNA
delivery during cell division

Phase 2: Plasmid DNA – nuclear entry – autophagy - degradation – FCS - nanoparticles
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Chromatin targeting in articifal nuclei, but not upon microinjection in living cells autophagy!

1. Internalization

2. Endosomal escape

3. Dissociation

5. Degradation

4. Nuclear entry

6. Autophagy

Phase 2: Plasmid DNA – nuclear entry – autophagy - degradation – FCS - nanoparticles

Phase 3: mRNA – degradation – FCS – lipid nanoparticles – ocular delivery - immunogenicity

vitreous

Intravitreal
injection
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Inner limiting membrane is large barrier for intravitreal injected nanoparticles
Initial JCR rejection helped bringing the science to a better level
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Phase 3: mRNA – degradation – FCS – lipid nanoparticles – ocular delivery - immunogenicity

vitreous

Intravitreal
injection

RetinaVitreous IL
M

ICG

ILM photoablation

ILM pore
formation
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ILM
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Before After

Laser based strategy can make pores in the ILM to improve drug delivery

Conclusion

JCR has shaped my contributions to science from PhD student to
associate professor

Reference journal for drug delivery and related technology

I’m happy to contribute as 

- author (21% of my manuscripts are in JCR, responsible for 24% of my citations)

- reviewer (60 completed assignments so far)

- editorial board member
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