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Biodetoxification 
Nano/microvesicles 



• N-acetylcysteine 

   

Used to counter paracetamol overdose. 

Hepatotoxicity caused by N-acetyl-p-benzoquinoneimine 

upon depletion of glutathione. 

 

 

 

 

• Naloxone 

  

μ-opioid receptor competitive antagonist. 

Used to counter opioid overdose (heroin, morphine). 
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Specific antidotes 
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Specific antidotes 

 

Forster V and Leroux JC. Sci Transl Med  7 (2015) 290ps14. 
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Specific antidotes 

 

Forster V and Leroux JC. Sci Transl Med  7 (2015) 290ps14. 



•  Activated charcoal 

 

•  Gastric emptying 

 

•  Whole bowel irrigation 

 

•  Hemodialysis & hemoperfusion 

 

•  Corrections of electrolyte disturbances 

 

•  Breathing assistance, etc. 
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Non specific treatments 
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Large spectrum antidotes 

 

Forster V and Leroux JC. Sci Transl Med  7 (2015) 290ps14. 
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Large spectrum antidotes 

 



Large spectrum antidotes 

Bertrand et al. ACS Nano 4 (2011) 7552-7558.  

Forster et al. Biomaterials 33 (2012) 3578-3585.  10 
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Screening of formulations 

Forster et al. Biomaterials 33 (2012) 3578-3585.  

Uptake of diltiazem in 50% FBS 



Pharmacokinetics 
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Control

Liposomes

Control

A

B

Liposomes  275 mg/kg i.v. 

   140 nm 

  

Diltiazem 5 mg/kg i.v. 

Bertrand N et al. ACS Nano  4 (2010) 7552-7558. 



Uptake of drug and metabolite 

13 Bertrand N et al. ACS Nano  4 (2010) 7552-7558. 



Pharmacokinetics of verapamil 

Sprague-Dawley adult rats. Treatment (i.v.) 1 h after intoxication (VP  50 mg/kg, p.o.) 
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135 nm 

Forster et al. Sci Transl Med  6 (2014) 258ra141 



Treatment of verapamil intoxication 

Forster et al. Biomaterials 33 (2012) 3578-3585.  
15 



Treatment of verapamil intoxication 
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Forster et al. Biomaterials 33 (2012) 3578-3585.  

Verapamil 50 mg/kg p.o. 



Detoxifying capacity - 3 h post oral dosing 

Verapamil 50 mg/kg p.o. 

17 
Forster et al. Biomaterials 33 (2012) 3578-3585.  



Peritoneal dialysis 
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Peritoneal dialysis with liposomes 

Forster et al. Sci Transl Med  6 (2014) 258ra141. 
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Drug detoxification 

850 nm 

Forster et al. Sci Transl Med  6 (2014) 258ra141. 
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Versatility 

Forster et al. Sci Transl Med  6 (2014) 258ra141. 
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Stability of transmembrane pH-gradient 

Forster et al. Sci Transl Med  6 (2014) 258ra141. 
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Uptake of ammonia 

Forster et al. Sci Transl Med  6 (2014) 258ra141. 
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Hyperammonemia – congenital disorders 

 Main cause: urea cycle disorder 

 

• Congenital enzyme deficiency 

• ~1:12’000 live births 

 

 Symptoms  

 

• Severe neurologic damages, death  

• Mortality rate 60-85% 
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Hyperammonemia – liver failure 

Healthy liver Liver failure 

Jalan and Lee. Gastroenterology 136 (2009) 2048-2051. 

Toxic accumulation 

of ammonia 

Hyperammonemia 

 brain toxicity 

 

 

 

 

 

Coma & death 



26 

Treatment of hyperammonemia 

Matoori S and Leroux JC. Adv Drug Deliv Rev 90 (2015) 55-68. 
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Industrial development 

• Optimization of composition 

 

• Manufacturing process – scale up 

 

• Completion of prelinical studies 

 

• Clinical studies (Acute on chronic)  

www.versantis.ch 

ETH – Spin-off 
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New developments 

1- 10 µm 

Alcohol oxidase (AO) 

Catalase (CAT) 

CH3CH2OH + O2  CH3CHO + H2O2  

2H2O2   H2O + O2 

Treatment of alcohol overdose 

Pratsinis A et al. (unpublished data) 
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