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BACKGROUND

® HNTs - two-layered aluminosilicate clay
(AL,Si,05(OH), « 2H,0)

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

® Nanosized lumen

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



BACKGROUND

Applications of HNTs
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MATERIALS

® Organosilane
functionalization:
LE = Trimethoxy(propyl)silane
HNTs-TMPS (TMPS)

= Triethoxy(octyl)silane (TEQOS)

HNTs-TEOS
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HNTs -TMPS
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HNTs -TEOS

L1=0.23 ym

L5=0.19 um

L2=0.21 ym

2 um

L3=0.19 um

L4=0.14 uym



100

90
= 2924 cm!
70
60
%T 50
40 HNTS
30
20
10
0 . . . .
4000.0 3000 2000 1500 1000 500
em?
100 100
90 90
80 80
70 70
60 60
%T 50 %T 50
40 1 40 1
30 30
7| HNTS-TEOS : HNTS-TMPS
10 |10 ]
0 ; . / 0 : : ;
4000.0 3000 2000 1500 1000 500 40000 3000 2000 1500 1000

cm’




100

Weight (%)

- HNTS
96.24% 20017°C
95.52%
32091°C
951 93.66%
. . .
Weight loss in Difference
.
TGA, relative to HNTs %01 _
9
(") 3
0-320°C (%) (%) . %
£ 854 Lois S
HNT 1.86 - 2 49347°C 58082°C 7}
2 8232% 800.17°C =
81.47% =
HNTs-TMPS 1.94 0.08 z
80 Fo.10
HNTs-TEOS 2.04 0.18
754 F0.05
253.64°C
YD T T T T T T T T T T UUU
5 100 175 250 325 400 475 550 625 700 775 850
Tempe rature ("C) Universal V4.44 TA Instruments
100 030 100
135.66°C .
Sy H NTS = TMPS 9624% 20017°C HNTS - TEOS
32091°C 95.52% 1o001°C
] 94.11% L -
“ 028 957 93.66% 025
90 [0-20 90 F0.20
o r 5)
S o2
s = r =
85 492 14°C Lois & = gs Lois 5
580 82°C 2 2 483.47°C 580.82°C I}
8201% 800.17°C . 2 82.32% 800.17°C =
81.12% Z 81.47% | =
2 L o
804 F0.10 804 ~0.10 ©
56.93°C
754 ~0.05 754 ~0.05
258.33°C 259.64°C b
155.82°C b
70 T T T T T T T T T T 0.00 70 L I S o I S e e I L S e e e S L A B B S 0.00
25 100 175 250 325 400 475 550 625 700 775 850 25 100 175 250 325 400 475 550 625 700 775 850
Temperature (°C) Universal 4 44 TA Instruments Temperature (°C) Universal V4.4A TA Instruments




u i
4 4
J

L]
4
~

U

1lica-chitosan

1tosan

AN Is/Si1lica-chitosan
AN Is-TEC 1lica-chitosan

AN Is-TMFP 1lica-chitosan

W

=




CONCLUSIONS

® 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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