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Time for new approaches

Alzheimer’s disease

Multifactorial disease 

Accumulation of Aß plaques and 
neurofibrillary tangles

Bidirectional relationship with circadian 
clock dysfunctions
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Time for new approaches

CC resynchronizing 
molecules
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Nanoparticle preparation

Organic phase
• PLGA
• PLGA-PEG
• Cargo
• PLGA-Cy5

Aqueous phase
• P407 1%
• PVA 1%

Fluorescence labeling
 Encapsulation of DiO
 Covalent binding of Cy5

PLGA-COOH Cy5

NH2
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Nanoparticle preparation

Organic phase
• PLGA
• PLGA-PEG
• Cargo
• PLGA-Cy5
• PLGA-PEG-peptide

Aqueous phase
• P407 1%
• PVA 1%

Fluorescence labeling
 Encapsulation of DiO
 Covalent binding of Cy5

PLGA-COOH Cy5

NH2

Functionalization
RAngiopep-2

RTransferrin

SH
SH

PLGA-PEG-maleimide
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Nanoparticle characterization

Size around 100 nm
PDI below 0.3

Surface charge slightly negative

DLS and ELS
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Nanoparticle characterization

Size around 100 nm
PDI below 0.3

Surface charge slightly negative
No toxicity of the 
targeting peptide

No aggregation

TEM

MTT assay

SH-SY5Y 10 000 
cells/well

24 h incubation

DLS and ELS

3



BBB crossing evaluation

Coculture human brain endothelial cells, astrocytes and pericytes
30 min incubation

Fluorescence imaging

BBB-on-a-chip
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BBB crossing evaluation
BBB-on-a-chip

Contro
l

PLG
A-R Tf 

10%

PLG
A-R Ang 

10%

PLG
A-R Tf 

30%

30 minInjection
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BBB crossing evaluation
BBB-on-a-chip

2.35-fold brain permeation increase

Contro
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30%
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BBB crossing evaluation
In vivo brain penetration

1.95-fold brain 
permeation increase

200 µM
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Circadian clock modulation

PROTAC for CK1 
degradation

Period increase
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Circadian clock modulation

PROTAC for CK1 
degradation

Period increase

Practically insoluble in water

Not BBB permeable
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Circadian clock modulation

Period

Amplitude
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Circadian clock modulation 9



Circadian clock modulation

Period increase up to 27.6 h with free TM1 and 28.6 h 
when encapsulated
Amplitude decrease by 53 % with free TM1 and 65% 
when encapsulated
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Conclusions 10

PLGA-RTransferrin 10% showed a 2-fold increase in BBB crossing ability in 
vitro and in vivo 
Retroenantiomers can be used for organ targeting
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Conclusions 10

PLGA-RTransferrin 10% showed a 2-fold increase in BBB crossing ability in 
vitro and in vivo 
Retroenantiomers can be used for organ targeting

NPs increased the efficacy of a new PROTAC to modulate the CC

Full body biodistribution study is currently being performed
System evaluation in an AD model needs to be organized
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