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Preparation of PEGylated graphene oxide nanoparticles loaded with oridonin
and its inhibitory effects on human colon cancer
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Abstract: Objective To prepare PEGylated graphene oxide nanoparticles (GO-PEG-NPs) loaded with oridonin (ORI) and investigate
its inhibitory effect on human colon cancer. Methods 4-armed PEG was grafted onto GO via an amidation process and GO-PEG was
characterized by IR and TGA. Then, ORI, a widely used cancer chemotherapy drug, was absorbed onto GO-PEG via blending. The
encapsulation efficiency and drug loading ratio were measured by UV. The cytotoxicity of ORI-GO-PEG, GO-PEG, and free ORI on
SW620 and HT29 human colon cancer cells were evaluated using MTT assay. In vivo anti-tumor activity of ORI-GO-PEG-NPs were
evaluated in mice bearing SW620 tumor. Results IR and TGA data indicated that 4-armed PEG was successfully coupled with GO
and UV data showed that the encapsulation efficiency and drug loading ratio were 95.81% and 48.92%, respectively. Moreover,
ORI-GO-PEG-NPs showed good stability in physiological condition. The results of cytotoxicity test indicated that compared to free
ORI, the ORI-GO-PEG-NPs exhibited higher cytotoxicity in SW620 and HT29 cells. Meanwhile, it was confirmed that ORI-GO-PEG-
NPs could significantly inhibit the growth of SW620 tumor in vivo compared with ORI. Conclusion The obtained ORI-GO-PEG-NPs
displayed excellent drug-loading capacity and better tumor inhibitory effect. These results provided the experimental basis for

development of anticancer drug delivery system.
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TESRIRAEIE TR GO Lt tb miRdt, UitmH
5 PEG ha N NIk # . FRE 5.0 g¢ NaOH, H
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50 mL /K538, FF AR AR 77 i & 14 000 ZEHT
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Fig.1 IR spectra of GO (a) and GO-PEG (b)
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Fig. 2 TGA curves of GO (a), PEG (b), and GO-PEG (¢)
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Fig.3 AFM images of GO (a), GO-PEG (b), and ORI-GO-PEG-NPs (c)
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Fig. 4 Stability of ORI-GO-PEG-NPs in different solutions
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BRI BT R . 233 9E 24 h s, REFLIDAN
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%=1 ORI-GO-PEG-NPs. ORI #1 GO-PEG X SW620 ZHpF1 HT29 MAMEXF5E RN (X s, n=23)
Table 1 Effect of ORI-GO-PEG-NPs, ORI, and GO-PEG on relative cell viability of SW620 and HT29 cells (X £s, n=3)

5 SW620 4t H AH X A3 % /% HT29 4H AR 773E 5/ %
1 pgrmL™! 2 pgrmL™! 4 pgrmL™! 1 pgmL™! 2 pgrmL™! 4 ugmL™!
GO-PEG 97274235 86.66+4.35 86.194+1.95  91.66+3.84  81.23+2.20 82.16+3.44
ORI 7733+3.90 56.78+1.61 3274+1.54  6939+133 58734247 38.40+0.91
ORI-GO-PEG-NPs 71694294  3995+230"  28.84+0.55"  70.89+2.65 46.48+0.71"  32.58+0.62"

5 ORI A% "P<0.05 "P<0.01
'P<0.05 "P<0.01vs ORI group

HAY R EIRE RGN R, RWREREE. 5
B ZGYRIEL, ORI-GO-PEG-NPs 1] DL 545 %53 5%
5 SW620 F1 HT29 4, FELWmERkESN 2
pg/mL Bf, BB ORI /EFH T, SW620 4iffif¥) 24 h
FXT G RN 56.78%, 1 GO-PEG 7 #5, 4l
FEXTAFIE 2N 39.95%; KT HT29 4iiffl, H8H ORI
£ 2 pg/mL B, 40 AIAEXS 736N 58.73%, T
ORI-GO-PEG-NPs fA7EMIZ5 T, 24 h B4 A7
KN 46.48%.

THBAMR ISR (R 1) KW,
GO-PEG TEAHN T SR E FH: 9% 24 h, 2 Fh4Hfum)
TR RATIAE 80% LA b, UL BH S 25 A Xt 2 Ff
YRR N, R RS B A A i A A B
3k 4 T GO-PEG i #[f] ORI.

2.7 RAIAREEM

I SW620 4 i d4 i F 7 VA R Ja Bl T 4R
AR N, AR R 0.1 mL (5X 107 4~/mL),
MBS, 297 d ARG, DA IR RSy
BHAE>0.5 cm M OB IRHE. BENLSY R 4 4 (B
BZH . ORI #RZGH . 7 H AR . ORI-GO-PEG-NPs
), fH 6 N, BRHS T4 ELK, ORI
PRZ5 40 F1 ORI-GO-PEG-NPs 413 5+ )& iv 7.5
mg/kg AFEGNFIZH), o E RS TAH R &
WK GO-PEG, &FH 1k, %EL4L2512d. TH
RG2S, RRG 3 R A TEbR -~ RO E Mg K A2 Cad
MR (b)), AR v=aX b2 THEMRER, I
exilpmR K 2k (B S).

M S FrT L, B 4G 2T TR e, B
PR ARG R, AW &S, HEh
SRR, R R G B2 B — e R s, 3R
PHATNIRSE; SHMAMLLL, = A8k GO-PEG
XoF P 1 AR A R R I B R (P>0.05),
T ORI #1245 44 A1l ORI-GO-PEG-NPs 4. [1)383 /4 FH B 7R
I N 1) KT A BTG G, (L Rl A A R A L

BIW BRI (P<<0.05. 0.01), H.7/8 i SHR
SRR A . Hi, ORI-GO-PEG-NPs 411983 2 1
RONEE, 5 ORI BRZGAALL, JRRIE/DIT 30%
(P<0.05), WK 5. 6.
3 g
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Fig. 5 Comparison on tumor volumn of SW620 bearing

mice in each group (X £s, n=06)
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Fig. 6 Tumor sizes in various groups after drug

administration



)

Chinese Traditional and Herbal Drugs

E4a8% F19H 2007FE 10 A * 3959 -

AR EE 14, AT AE bt g 254 VB TE oK 3,
GLE RS 2 BT RE —E Zhou PO St KL GO
28 PEG &1 J5 , Yot L A 20 i AN 3 40 34 A e R
H Bl EE Y, X TTRER T PEG AMYBEBE i
GO Firr I, H AR GO FIA: 4 F T 1 fl .
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XL MCF-7 20 B35 3R 30 AR e P 4 i 2512
A P MR S e o st — P ERH T ORI-GO-
PEG-NPs B A5 RiF g w e £ 4k
D, BEAEZAYFIERINR, MEACRE R, HEk
PR I 2 SRR %€, Zhang &P E L
X GO MR EEM 1 mg/kg 275 10 mg/kg B,
/N S8 ) 3R B S R B AR
AL, 72 T — P 7 b 7 E B R A =,
K F L) GO-PEG A Ak J7 97 350Fn 25 M 2 [ 1) °F
s R RG0S A Wik 2 R E R B,
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