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Context 

LNCs 

Better kinetics 
Decrease side effects 

Fonctionalization/targeting 

Cancers 

Chronic 
therapy 

Extract from Skandarani N. thesis, 2014 

Pautu et al., 2017 - Briot et al., 2018 - Bastiancich et al., 2019 
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Hepatic tropism 

Need for hepatic  
toxicity studies 

LNCs 

Lainé et al., 2014 - Wu et al., 2018 - Resnier et al., 2019 

IV 

LNC 

Ovarian 
Breast 

Glioblastoma 
Melanoma 

Idlas et al., 2021 
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+ 
LNCs as treatment  
for hepatic cancer? 

Context 



1. Is there a size effect on LNCs’s toxicity? 

2. Are there chronic effects after repeated exposure? 

In vitro evaluation of acute and chronic liver toxicity of 
LNCs 

Few studies on 
hepatotoxicity 
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Objective 



Methods 
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100 nm 

50 nm 

D0 24h 

D0 Day 14 
4 weeks 

Day 28 

Exposure 

HepG2 cells = cancerous 

HepaRG cells = differentiated 

Viability assay 
MTT 

Internalization 
studies 

(Kinetics + pathways) 
Flow cytometry  

Apoptosis evaluation 
Ac-DEVD-AMC 
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Objective 



Results: is there a size effect?  

Concentration (mg/ml) 

C
e

ll 
vi

ab
ili

ty
 (

%
) 

7 

Viability on HepG2 cells (n = 4) Viability on HepaRG cells (n = 3) 

24h treatment 
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MTT on HepaRG cell line 28D exposure (n = 3)

Captex® 50 nm

Captex® 100 nm
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Higher toxicity induced by LNCs Captex® 50 nm in both cell lines 

LC50 = lethal concentration at 50% Mann-Whitney test * p < 0.05  
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Assessment of caspase 3 activity (Ac-DEVD-AMC assay) after 24h of exposure 

HepG2 cells (n = 4) HepaRG cells (n = 3)  

No apoptosis was trigerred by LNCs exposure at theses concentrations  

Mann-Whitney test * p < 0.05  

Results: is there a size effect?  

* 
* 
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LNCs Captex® 100 nm were internalized faster in HepG2 cells 

[C] = 0.25 mg/mL [C] = 0.25 mg/mL 

Time of exposure (hours) 

Mann-Whitney test * p < 0.05  
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Results: is there a size effect?  

Kinetics of internalization (% of positive cells) 

HepG2 cells (n = 3) HepaRG cells (n = 3)  



* 
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LNC Captex® 100 nm accumulate more than  
LNC Captex® 50 nm in HepG2 cells 

[C] = 0.25 mg/mL [C] = 0.25 mg/mL 

Time of exposure (hours) 

Mann-Whitney test * p < 0.05  
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* 
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* 

Results: is there a size effect?  

Kinetics of internalization (MFI = mean fluorescence intensity) 

HepG2 cells (n = 3) HepaRG cells (n = 3)  
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[C] = 0.25 mg/mL  
 

Chlorpromazine = clathrin-endocytosis inhibitor 
Genistein = caveolin-endocytosis inhibitor 

4°C condition = low metabolism and rigidify 
membranes 

2 4 [C] = 0.25 mg/mL  
 

LNCs 50 nm 

Kruskal-Wallis test * p < 0.05 ; ** p < 0.01 

LNCs enter mainly via caveolin-mediated endocytosis in both models 

Results: is there a size effect?  

Pathways of internalization 

HepG2 cells (n = 3) HepaRG cells (n = 3)  
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1. Is there a size effect on LNCs’s toxicity? 

2. Are there chronic effects after repeated exposure? 

In vitro evaluation of acute and chronic liver toxicity of 
LNCs 

Few studies on 
hepatotoxicity 

12 

Objective 



Log concentration (mg/mL) 

Results: are there chronic effects?  
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MTT on HepaRG cells (n = 3) 

Time effect for 50 nm LNCs – Stability after 2 weeks for 100 nm LNCs 

LC50 = lethal concentration at 50% 

LNCs 50 nm LNCs 100 nm 

* 
* 

Log concentration (mg/mL) 

** 
* 

* 

Kruskal-Wallis test * p < 0.05 ; ** p < 0.01 



Blank 
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100 nm LNCs are still internalized faster  
& 

accumulate much more than 50 nm ones 
Mann-Whitney test * p < 0.05  

Kinetics of internalization after 28 days of exposure on HepaRG cells (n = 3) 

Results: are there chronic effects?  
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No difference in % of positive cells but  
much more accumulation after a 28 days chronic exposure  

Mann-Whitney test * p < 0.05  

Comparison of LNCs’ internalization acute vs chronic on HepaRG cells (n =3) 

Results: are there chronic effects?  
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[C] = 0.25 mg/mL  

LNCs 100 nm 
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Results: cancerous VS differentiated? 
        (HepG2)                           (HepaRG) 
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Higher toxicity of LNCs on cancerous model, especially 50 nm LNCs 

Mann-Whitney test * p < 0.05  

MTT after 24h of exposure (n = 3) 

LNCs 50 nm LNCs 100 nm 
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Results: cancerous VS differentiated? 
        (HepG2)                           (HepaRG) 
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Both LNCs’ sizes were internalized faster in HepG2 cells 
and also accumulated much more  

Mann-Whitney test * p < 0.05  

Kinetics of internalization (n = 3)  

% of positive cells  MFI 

LNCs 50 nm LNCs 100 nm 

Time of exposure (hours) 

LNCs 50 nm LNCs 100 nm 

Time of exposure (hours) 

* * * * 

* 

* 
* 

* 



Conclusion / perspectives 

18 

Common points  

50 nm LNCs 

Quicker internalization with a lower toxicity 

100 nm LNCs 

Is there a size effect? 

Are there chronic effects? 
HepG2 cells  

Higher accumuluation with a lower toxicity 

1) No size neither chronic effects for internalization pathways 
2) No apoptosis & no size effect 
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Supplementary datas 
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LNCs 50 nm LNCs 100 nm 

MTT on HepaRG cells (n = 3) Pathways of internalization  toxicity of inhibitors by MTT (n = 3) 

Time of exposure (hours) 

No difference observed 

LNCs 50 nm LNCs 100 nm 

HepG2 cells 

HepaRG cells 


