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1. ABSTRACT
/Artificial cells or “protocells” fabricated from different nanomaterials have CNDs/PNIPAA-co-MAA
drawn increasing interest due to their repercussions in diverse areas of science CNDs NANOCONJUGATES
and technology.!1]
Carbon nanodots (CNDs) are quasi-spherical nanoparticles with a size below 10 Q
nm and unique electronic features.!?! Q O " o,
The objective of this study is to use CNDs as nano-building blocks to develop Q /J_}" ' £
novel protocell membranes with appealing features, such as the low costs of L /./J’
production, biocompatibility, and intrinsic fluorescence emission. To achieve J_,/J/J, !!'
this, we will use the Pickering emulsion technique. This requires the hydrophilic ¥ %
: : : : PNIPAA-co-MAA ’
CNDs to be functionalized with the temperature-responsive polymer, poly(N-
isopropylacrylamide)-co-methacrylic acid (PNIPAA-co-MAA), to make them PICKERING EMULSION
P .py” Y . . y. . ’ WATER IN OIL COLLOIDOSOME IN WATER
amphiphilic and stabilize water-in-oil microdroplets.
2. SYNTHESIS OF PNIPAA-co-MAA BY RAFT* POLIMERIZATION 3. CNDs/PNIPAA-co-MAA NANOCONJUGATES
/ "Reversible Addition-Fragmentation chain-Transfer i{ \
O s H,N < N
o o o O S5 ABNCHON oSS f Ay oo 9 Ji 5SS CN i 2 NH, Na,CO,/NaHCO;, buffer y, I
ﬁlNHJ\"'\HOH"'/\/STS\‘NU\NJ( ——h c g T Im N"s 5.0 M m s T P
| S L~ Ar 65°C 6h NH Oun"o &g a‘\é NH YHN~0 kg H N  Dialysis S
A\ HO | AN A HO NH, (MWCO: 50kDa) 't
NIPAA MAA RAFT agent g b PNIPAA-co-MAA , o
* Freeze-drying
g CNDs/PNIPAA-co-MAA
— - CNDs-NH, properties Nanoconjugates
geﬁrgi]of polymerization: 78% e Amine-rich surface CNDs, which are synthesised following a well-
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e« LCST=37°CHBl R I T emissive behaviour process leads to the synthesis of CNDs/PNIPAA-co-
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3.1. CHARACTERIZATION OF CNDs/PNIPAA-co-MAA NANOCONJUGATES Fluorescence spectroscopy LCST* determination

Different CNDs/PNIPAA-co-MAA nanoconjugates are synthesized, using increasing PNIPAAM-co- _ A *Low Critical Solution Temperature

x
(@)

MAA:CNDs molar ratio (0.1, 0.2 and 1). The number of primary amines left on the surface of the o004 — = 1.47
nanoparticles after the coupling reaction is quantified by Kaiser Test (all the samples have the same — é:, 1.2+t
concentration). 0 O O = 45000 — 2 10l
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2 250 = Number of primary amines on the CNDs decreases by increasing the amount of polymer used in the conjugation step.
g This indicates successful polymer conjugation and the possibility to control the number of polymer chains per CND.
00 Z 0 — Fluorescence of pristine CNDsl3l is retained after conjugation as shown by the excitation wavelength-dependent

500 600 700 CNDs 0.1 0.2 1 emission profile of CNDs/PNIPAA-co-MAA nanoconjugates.
LCST of the CNDs/PNIPAA-co-MAA nanoconjugates is 42 °C, which is higher than that of the PNIPAA-co-MAA.

Wavelength (nm)
4. PICKERING EMULSIONS

Bright field and wide field fluorescence microscopy

/The most promising CNDs/PNIPAA-co-MAA nanoconjugate seems to be the one with the greater
amount of free primary amines (PNIPAAM-co-MAA:CNDs molar ratio 0.1). This is pivotal for the final CZD i | davg? 3.5 um
step of cross-linking the colloidosomes and transferring them to water. Et —E' a8
We used the Pickering emulsion technique to assemble the CNDs/PNIPAA-co-MAA nanoconjugates into = 5
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