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HNTs – two-layered aluminosilicate clay 

(Al2Si2O5(OH)4 • 2H2O) 

Multilayer walls with Al-OH (inner wall), Si-

OH (outer wall) 

Nanosized lumen 

Moazeni, et al. Applied Polymer Science, 2013  Vergaro, et al. Biomacromolecules, 2010  



Applications of HNTs 

• Capture of tumoral cells  

 
Hughes et al. Biomacromolecules 2010 

 

• Immobilize enzymes 
 
Zhai et al. Catalysis Communications 2010 

 

 

• Encapsulation and drug delivery  
 
Vergaro et al. Macromolecular Biosciencie 2012 

 

• APTES, therapeutic gene (ASODNs) 

and fluorescent 

 
Shi et al. Nanoscale Research Letter 2011 

 

 



Material 

HNTs 

HNTs-TMPS 

HNTs-TEOS 

Organosilane 

functionalization: 

 Trimethoxy(propyl)silane 
(TMPS) 

 Triethoxy(octyl)silane (TEOS)  
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2924 cm-1  
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Sample 

Weight loss in 

TGA, 

200–320 oC (%) 

Difference 

relative to HNTs 

(%) 

HNT 1.86 - 

HNTs-TMPS 1.94 0.08 

HNTs-TEOS 2.04 0.18 



Sample Cytotoxicity Apoptosis Viability 

HNTs - - - 

HNTs-TEOS x x ↑ 

HNTs-TMPS x x - 

Silica-chitosan - - ↓ 

Chitosan - - ↑ 

HNTs/Silica-chitosan - - ↓ 

HNTs-TEOS/Silica-chitosan - - ↓ 

HNTs-TMPS/Silica-chitosan - - ↓ 

HNTs/ Chitosan - x - 

HNTs-TEOS/ Chitosan - x  ↑ 

HNTs-TMPS/ Chitosan - - ↑ 



 Characterization by FTIR and TGA showed the 
strong interaction of organosilanes with the 
chemical groups present in HNTs.   

 

 This functionalization may be useful to improve 
the properties of HNTs for several applications, 
including:  
 Drug encapsulation and delivery 

 Biocatalysis 

 Nanocomposites 

 

 HNTs showed to be a highly biocompatible 
material, however, functionalization by selected 
organosilanes exhibited high cytotoxicity, 
showing cell death by apoptosis. 
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