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CNCs in Shape Memory Polymer

[
Pressing ﬁpﬁ
Adv. Funct. Mater. 2021, 31 (43), 2103268. DIVISION

12-16 JUNE 2023 VANCOUVER, B.C. CANADA



At B
]

> ‘ .-' AR | 'f;& ‘ N ! 4‘;'%; _‘
Internah t:onfereh'_ﬁ__é._., | otechnology fo nﬁ‘wahl

= UFim
* BFim

-
o
1

« CFilm
= Unmasked

Normalized Ellipticity
o
3

o
o

400 500 600 700 800 @\ TAPPI

Wavelength (nm) N £ NAN“

ACS Appl. Nano Mater. 2018, 1 (7), 3098-3104. o DIVISION

12-16 JUNE 2023 « VANCOUVER, B.C. CANADA




k. 7

~ Internatic nal | t:onferehcésom:l\lanotechnolngy or,

r - > ~ ,_v‘,“
» :~ TN = W
PA A ——— TR
. ‘*"-—‘é¢\

il 4

Pressing

A\ TAPPI

NAlio

“ DI IVISION

‘ \\z» / &
12-16 JUNE 2023 « VANCOUVER, B.C. CANADA

A7 & acLachlan Group Poor resolution...

x| . 5 .
:‘f Supramolecular Chemistry | Functional Materials



P % ,-'*

B

o > =) *
y f-c‘. A N

=" [nternatibnal ‘c’ ”nferehcéxomNanotechnologv %otﬂnﬁwahlé;ma.iﬂi?hi ;‘

Shape-memory polymer

Shape-memory polymer (with “blue-shifted” CNCs)
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Shape-memory polymer (with “red-shifted” CNCs)

” DIVISION

12-16 JUNE 2023 « VANCOUVER, B.C. CANADA



Interna’h j conferehcéaomNanotechnologyf r,,_ nb e aterialS; %‘
‘ T : ﬁ,l . \' ' 7 ‘ N

(R ——Pattern
\ ~ Y,

Background

Original state

é’%e . Pattern layer: Blue-shifted CNC film SYin
2 aCLaCh Ian G rou p Informatlon leakage Background layer: Red-shifted CNC film {4, AN“

” DIVISION

12-16 JUNE 2023 « VANCOUVER, B.C. CANADA

Supramolecular Chemistry | Functional Materials



,“;&‘,.A - ; ; \-.‘..:0, ’ ’ @ y

Intéfnatl Confereh\f".ésonml\lanotechnolugfl f Réﬂ%\mahle IVI' gr; ‘& %‘

—._ % LR
._“:IT—___\‘} “

/ SMP

\ Background £ B

Pressing

TAPPI

R \

“ DI IVISION

‘ s \ \(*
12-16 JUNE 2023 -« VANCOUVER, B.C. CANADA

Pattern layer: Cellulose Acetate film

} Ay ;\: aCLaChIan GrOUp InfOl‘mathll leakage Background layer: Blue-shifted CNC film




'y ‘\ 4

At B
ey _‘l:';

i . TR R AW
R 3 | A '/

Internah t:onferehcémond\lanotechnologfyf B nﬁ\mahle,l\llat ri’ "&

s\

'S = e ¢
‘._‘-:—H.__\_\ _‘\;‘!‘

- S

i’ 3

“Patterned Pattern”

/ SMP

d _~ Pattern 1

i— Pattern - background

~___ > Pattern 2

Background

Pattern layer: Cellulose Acetate film

3 | a C La C h Ia n G fou p Background layer: Blue-shifted CNC film
9

A\ TAPPI

NAlio

“ DI IVISION

12-16 JUNE 2023 VANCOUVER, B.C. CANADA



"' .?’ ":

W %, W "

Interna’h X t:onfer‘éhcésonml\lanotechnolugfyf rﬂ n%\nrahle Matena‘& ;‘

1 - il,l
?;-:—,_ a “-‘ N :
- N

Information Encryption: Approach 4 — Graphene Oxide (GO) Background
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Pattern layer: Cellulose Acetate film
Top background layer: Blue-shifted CNC film
Bottom background layer: Graphene Oxide film
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CNC-SMP Cyclic Compression tests: Reflection Spectrum
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CNC-SMP for Information Encryption
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Conclusions

5 different approaches
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* Chiral nematic aligned CNC embedded into shape-memory polymer matrix
* Photonic responsiveness to different pressure

* Cellulose acetate works as pattern (information carrier)

* Regional increasement in pressure differentiate the pattern from background
* Graphene oxide prevent the information leakage

» Stable over 4 pressing-recovering cycles
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