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Why the CNS? 
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Drug development for CNS pathologies

https://www.ddw-online.com/the-great-neuro-pipeline-brain-drain-why-big-pharma-hasnt-given-up-on-cn
s-disorders-909-201310/ 3



Multiple sclerosis (MS)
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Number of people with 
MS Prevalence /100 000 
people

2.9 MILLION worldwide

� Bioavailability in the CNS ✗
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No CURATIVE treatment

• Inflammatory autoimmune demyelinating disease

Pathological hallmarks
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Huynh et al, 2009
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6LNC: Lipid NanoCapsules, OPC: Oligodendrocyte progenitor cells, CG-4: rat OPC cell line
Created with biorender



Solubilization and Stabilization with LNC

7

LNCs and DMSO solution stored at 4°C and protected from light
Quantification by HPLC-UV

For LNC N=3
For free drugs n=3
Mean+/- SEM

Encapsulation efficiency : 83 % ± 10
Size : 67 nm ± 4
PDI: 0,01 ±0,01
ζ potential: -3,5 ± 0,04 mV

Encapsulation efficiency : 86 % ± 2
Size : 57 nm ±6
PDI: 0,07 ±0,02
ζ potential: -2,7 ± 0,35 mV N=3

Mean+/- SD

Labrak et al., Int. J. Pharm, 2024

Retinoic acid 
(AR)
Calcitriol (Cal)



RA and Cal-LNC decreased microglial 
activation

8N=3, n=4 ; Mean+/- SEM

RA: Retinoic acid
Cal: calcitriol
CARA: combination of 
RA&Cal (1:1)

Pro-inflammatory cytokines

Labrak et al., Int. J. Pharm, 2024



LNC-Cal and LNC-CARA increased OPC 
differentiation
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OPC: Oligodendrocyte progenitor cells
MBP: Myelin Basic Protein
MAG: Myelin associated glycoprotein 

N=2, n=4, Mean +/- 
SEM

Collaboration with Dr M.Al Houayek (BPBL) and Dr L.D’Auria (IoNS)

Late differentiation Early differentiation
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LNC CARA increased mature oligodendrocyte 
population in a demyelination model

11N=3, n=3, Mean +/- 
SEM

Labrak et al., Int. J. Pharm, 2024



Conclusions on combined treatment with RA 
and Cal
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Combination with an 
anti-inflammatory 

nanomedicine

Efficient
In vitro

Efficient
In vivo

Efficiency limited 
by toxicity of 

calcitriol in vivo



Take home message

• LNC are great carriers for CNS delivery of lipophilic drugs
• Intranasal best non-invasive delivery route
• Combination of drugs to tackle complicated diseases
• But limited by drug systemic toxicity and accumulation in CNS

13

• Increase residence time at olfactory mucosa and penetration 
into the brain

• Balance toxicity and efficacy (new molecules/new combinations)
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