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Preparation and drug release of NIR photosensitive
PNIPAM-co-AA/GO composite system
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Abstract: PNIPAM-co-AA/GO composite system was synthesized by ultrasonic blending of GO and
PNIPAM-co-AA microgels which were prepared via emulsion polymerization of N-isopropylacrylamide
(NIPAM) and acrylic acid (AA), and its in vitro drug release performances were investigated. Meanwhile,
the microstructure and properties of PNIPAM-co-AA microgels and PNIPAM-co-AA/GO composite system
were characterized by FTIR, TEM, DLS and UV-Vis. The results showed that the PNIPAM-co-AA
microgels exhibited a particle size of 458.7 nm, lower critical solution temperature (LCST) of 40 C, as well
as temperature and pH sensitivity. The presence of GO transformed the temperature response control of
PNIPAM-co-AA composite system into near infra-red (NIR) response. When irradiated by NIR light, the
composite system, converting the NIR light energy into heat energy, could obtain the LCST of microgel
within just 3 min, and the photothermal conversion performance was stable after several cycles. The drug
release study revealed that under the conditions of NIR irradiation and pH 7.4,25°C jthe cumulative release
rate of PNIPAM-co-AA/GO [5% AA(based on the total mole of NIPAM, BIS and SDS), 5% GO(based on
the mass of PNIPAM-co-AA)] to 5-fluorouracil (5-FU) within 24 h reached up to 77.24%.
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Fig. 1 Schematic illustration of drug delivery of PNIPAM-co-AA/GO composite system
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Table 1 Experimental conditions of drug release
20531 PNIPAM-co-AA PNIPAM-co-AA/GO
1 pH2, 25 °C pH2. 25 °C. J& NIR
2 pH2, 40 °C pH2, 25 °C, A NIR
3 pH7.4. 25 °C pH 7.4, 25 °C. J&NIR
4 pH 7.4, 40 °C pH 7.4, 25 °C. A NIR

YR AR | ORI A, K s
B /GO AR BIAE, TEARFK
FF BB IREE (PBS) ZZupimm (il — &40 A
NaOH fic ] ) Wit 47 25 Y B Sc s, i B 15 [
I¥1) B BBORE: , 45 YR BRURE 3 miL [ 5 o) 4 28 b 70 25 A AR 70
B PBS S AW, TE 265 nm AL E BORE by p
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Fig. 2 FTIR spectra of samples
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Fig. 3 TEM images of PNIPAM-co-AA (a) and PNIPAM-
co-AA/GO composite system (b)

2.3 EESRESHT
& 4 JIesE IS AE 25 F1 50 °CF BRiAR 4 A £k .

30 —---- PNIPAM,25°C ---- PNIPAM-co-AA 5%, 25 °C
25 ——— PNIPAM, 50°C ——— PNIPAM-co-AA 5%, 50 °C
I
)
1y
20 B Al
°\\° ] \‘
15 - \
o |
10 - \
1
5 |- PNIPAM-co-AA 5% |
25°C 50°C : }
0 P B A | A VT
1 10 100 1000 10000

RifR/mm
Bl 4 KR DLS 2k (46 B AS RNE B B R i IR )

Fig.4 DLS curves of samples (The illustration is photos of
suspensions at different temperatures)
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Fig. 5 UV transmittance of microgel samples with different
AA content at different temperatures
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Fig. 6 Average size of microgel samples with different AA
content at different pH
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Fig. 7 Zeta potential of microgel samples with different
AA content
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Fig. 8 UV transmittance of PNIPAM-co-AA/GOw composite
system at different times under NIR illumination
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Fig. 9 Photothermal conversion temperature curves of
PNIPAM-co-AA/GO composite system
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Fig. 10 Drug release behavior of PNIPAM-co-AA (a) and
PNIPAM-co-AA/GO composite system (b) under
different conditions
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