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Scopo dell idea progettuale

Realizzazione di materiali isolanti ad alte prestazioni
per il miglioramento, attraverso semplici interventi, dell’efficienza
energetica del patrimonio immobiliare

NUOVE SCHIUME POLIURETANICHE RIGIDE

Soluzione delle problematiche energetiche:

- Insufficiente attenzione alle proprieta coibentanti
- efficienza energetica limitata

“BUONE PRATICHE” RICONDUCIBILI ALLA
EDILIZIA ECOLOGICA E SOSTENIBILE
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Obiettivli Realizzativi
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/Sintesi, Caratterizzazione e
Aspett1 Tossicologicl
g de1 nanomateriali y

‘Caratterizzazione delle proprieté?
meccaniche e termiche

_delle schiume poliuretaniche
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Nano-CaC0,

Synthesis Reaction

2NaHCO; (aq) + CaCl, (ag) —= 2NaCl (aq) + Ca(HCO3), (aq)

Ca(HCO3); (aq) — CaCOj; (s) + CO, (g) + H,0 (I)

00

mm—

Nano-synthesis
Safety
High quantitative yield

Potential Scale-up

—



Nano-CaC0,
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Nano-T10,

Sample Acetic Acid TTIP : AA Oleic Acid TTIP : OA Boric Acid TTIP : BA Reaction

[mmol] Ratio [mmol] Ratio [mmol] Ratio Time
AA 6.72 1:2 45’
AO 26.9 1:8 45°
AB 6.72 1:2 1°30”
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Nano-T10,
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Nano-T10,
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Natural material

50 - 70 nm diameter
15 nm lumen

700 - 800 nm length

Halloysite

Two-layered aluminosilicate
Hollow tubular structure

Zeta Potential (mV)
& o
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——Halloysite
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group
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AlLSi,Os(OH), 2H,0O

@ Charge

" @ Stable colloids

@ Different outside and inside
chemistry

@ Possibility to load negative molecules
selectively into the lumen



Halloysite
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AFM: Contact mode (deflection) image of two isolated nanotubes. A
typical height profile of a single nanotube is shown in the inset
AFM: 3D view of a single long nanotube

(A,B) SEM image of halloysite nanotubes powder
(C,D) TEM images of halloysite clay nanotubes:

@ Cylindrical shape

@ Polydisperse in lenght
@ Empty lumen

@ Rolled nature
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Halloysite
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Trypan blue test of halloysite taken up by (a) HeLa and (b)
MCEF-7 cell percent cell viability versus halloysite
concentration for 24 to 48 to 72 h (Error bar is STD (standard

deviation), not visible

MTT assay of halloysite taken up by (a) HeLa and (b) MCF-7
cell percent cell viability versus halloysite concentration for
24 to 48 to 72 h (Error bar is STD (standard deviation), not

visible
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Halloysite
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CLSM images of halloysite nanotubes (HNTs) intracellular uptake by cancer cells. (a-c) CLSM images of HNT (coated by polyelectrolyte
multilayers with a FITC-labeled layer embedded herein) spontaneous intracellular uptake by MCF-7 cells. (a) Hoechst fluorescence of nuclei
(blue). (b) FITC fluorescence (green) of HNTs coated with an FITC layer. (c) overlaid images of FITC fluorescence of HNTs with a FITC layer
and MCF-7 nuclei (blue).

(d,e) CLSM images of HNT (functionalized by APTES) spontaneous intracellular uptake by Hela cells. (d) Hoechst fluorescence of nuclei
(blue). (e) FITC fluorescence (green) of HNTs+APTES. (f) FITC fluorescence of HNTs+APTES and Hela nuclei (blue) overlaid images.
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Conclusioni
* Biocompatibilita
* Interazione con le cellule

* Buona dispersione in diversi solventi
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