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ABSTRACT Objective: A redox biodegradable nanogels based on sulfobetaine were synthesized and characterized. DOX were
encapsulated in the nanogels and the in vitro antitumor efficacy of the drug-loaded nanogels was also evaluated. Methods: Reflux
precipitation polymerization was used to synthesis disulfide-containing poly (sulfobetaine methacrylate) (PSBMA) and nd-PSBMA
without disulfide was also prepared as control. Dynamic scattering light (DLS) and transmission electron microscope (TEM) were used to
evaluate the size and morphology of the nanogels. The reduction biodegradability of the nanogels was evaluated by the effects of
glutathione (GSH) on the relative turbidity of nanogels. DOX was used as model drug to prepare drug-loaded nanogels. The drug release
behavior and antitumor efficacy against A549 cells of DOX-loaded nanogels were also evaluated. Results: N,N'-bis (acryloyl) cystamine
(BAC) was used as cross-linker to prepare PSBMA nanogels containing cleavable disulfide linkage; N,N'-methylenebisacrylamide
(MBA) was used to synthesize nd-PSBMA without disulfide. The hydrophilic size of nanogels were 180~200 nm and remained invariable
after incubation with mice serum for 7 days, reflecting excellent adsorption resistance capability. PSBMA nanogels degraded rapidly with
GSH incubation. However, nd-PSBMA did not degrade with GSH. Consistently, DOX-loaded PSBMA nanogels released their
encapsulated drugs fleetly with GSH and drug-loaded nd-PSBMA only slightly released drugs. MTT study showed that DOX-loaded
PSBMA nanogels can cause similar cytotoxicity as compared with free DOX, while blank nanogels and DOX-loaded nd-PSBMA did not
show significant cytotoxicity against A549 cells. Conclusions: Redox biodegradable PSBMA nanogels show great promise for smart
stimulus-responsive drug carrier.
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Fig.1 Schematic illustration of the construction and drug release behavior of DOX-loaded PSBMA nanogels
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1.1.2 SRIGNEE MK (BT25S, Sartorius, Germany ) ; 125 7
BELOHLH-1650, K VDL ES OMUALES A FR A R ) 5 8 s Uk
#%(SK7210HP, | ifgRh il /i (U85 IR R ) s IKA @7 13 HEds
(RH digital, 47— 4L &% A FR 2> 7] ) MILLPO A-10 47K {X
(Millpore, it (PB-10, Sartorius, Germany ) ;
Malvern nano-ZS Hi{v; / 7 & 437 (nano-ZS, USA) ; £ 4N
BEil (UV-2401PC, Shimadzu, Japan); {8 26 i f4 4% (DMI
4000B, Leica, Wetzlar, Germany ) ; i &1 Hi, - i 155 ( Tecnai G2
F20-TWIN, FEL USA).
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T REEAR I PSBMA GUREERS . BARRAEL R . AR
160 mg (47 FEFH 5 0 FF ZE T 4% R BR (SBMA) 5L R 40 mg 1Y
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W AR 5 min, SRFE T AR 100 mL 1) =8kt , 4k
FEDEFESR I 200 rpm, IFRRELE A AR, 53— D880
FEEL KA IR, W 5 A S g I B 72 i T v %2 100 °C, Il 2
N1 /NE SR EAFIE IR R A R R A RKTEREER R E
Tk o A7 43 85 8.0 (12000 1pm, 15 min ), 3 F L85 F /KK e =
i, 15 2 ZHRSEAC IR B A KK EERE (PSBMA ), R T HeAseit
5, A TEHN 28 T AT om0 MBA SZI )N 1T B A 114 2 it
FETHSEMR AN K BE I (non-degradable PSBMA ,nd-PSBMA ), | 4%
SRR L, ORI H ok i BAC £l MBA,

1.2.2 fKEBRIRIRAN Zeta BT BT £ 119 PSBMA Al
nd-PSBMA G K KBRS , K FIRLEE /zeta FE AL 2 A, T %8
PRI BRI B KB ARAERFN zeta BB . DLS HKA B SOG IR
SR HH He-Ne SOt , B A 90° K 632.8 nm, ¥ 37°C,
123 KRBT BIERIE K Ll &5 3 A 9K EE
(1 mg/mL) , WA HL 10 wL iI0A 1 mL &K h# B, &
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Z b ERST AT o R S R i, AR EEE Y
WA 5, BS54 (Transmission electron microscope ,
TEM) [k, L4114
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DOX 1E R SLHu Xt B4 . Frit 1 mg #5245 PSBMA Z38(F 1 mL
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pH >4 7.4 (G wpis o B IR N 37T CHERMED . FRIL
1 mg #2451 nd-PSBMA 43-H0T | mL 2l b, ¥ 0 240
431t 14000 Da [#ERTAS T, SRIGHE B HTARIZ & T 100 mL ik
J&>k 10 mM GSH pH 7.4 {28 mgs i b, 08 25 R TR) 3 o Fedy
SR ] R RS A R B 2 mL B, FE R B R T
RN 2 mL S fef AR % AT, DA RE R AR B A AR
ANE BRI I R A TR 28 A0 43 BE A S A
T DOX i, AR Y DOX [ 5 9 K BE I h 2%
AR DOX & 2 HeAfE o S FURZ R, HE RSO
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1.2.6.3 #5245 40 K BRI X Iromd an i i R R s R
MTT 35558 T 11 B M O s 288 245 A R % ok g 240 L 1 R A R
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T PETAG A AR R e AR A R o SR I e
AN (AS49) AL 2 , LAAEFL 1x 10* /4N 25 BE 2 A0 T 96 FLAR
L R FRA R LME AN A R . WH 3R R R I, 45
JTA 0,10,50,100,200,500 % 1000 pg/mL ¥k BF (4 25 115 i
PSBMA 5 nb-PSBMA,37°C ,5 % CO, i iy 3546 h 4k
24 h, FEICE 96 FLAR , W i 555755, PBS 2% thil th ik 20 i, 45
FUIMAHEEAR S/ N 5 185 3R 3E 100 uL, SRJSEEFLIIA 20 pL
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Fig. 3 Stability of PSBMA nanogels (1 mg/mL) in 10% FBS
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9 KB 2 7 A SR I Y SRR . R SR SRR A
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. WS B 25 Y BRI 0) 4 B iH 265 GSH
EIEME A5 S REHGE B 5 W 2% , BN TRIVR B2 () GSH Il
TEAT 24 /NI A SBARRS BCE AR, IX PR R iZ 3k A4 B GSH #5
St , I H B RN .
2.5 AWK ERS T AR

R T RN A T LE N T, FRAT T — 205 5 TN
KBRS AS49 IR A0 B R E . B TR T 25
HYOKREER R TEEE A . FRATTEBERA T AS49 Mg 2H 4T
PEAR , S BB 5 e vk B 188 1= 2] 1000 g/, Ji e 41 it A, 1%
BB 380 (Fig. 6A) . BRAEAE AN &% 5% 40 i (FaDu) B BIF5T
WA, FEUREERIE S5 200 wg/mL B H 208 2 A4
B 1, DL S5 R il RS R LA R A A 25
o BEAh, KB HRETT L& B MBA 221 /) nd-PSBMA X 41
MR AR/, SCUEBIGKEE I T BEBE 1 SBMA B {22 4
PR A, T H il s B R IR A B,

$2 5 AN A BE IR 2 HT g 259 DOX #ATITM . AT #
DOX ¥ iA% 1.0 pg/mL H , 2525 PSBMA 4K SE I -4 X 4
JH 18 TR S 5, R AR T S i DOX AR , B2 35 & -
BN G F (Fig. 6B), MMi%k24 nd-PSBMA H AT DOX ¥k i
KB 10 wg/mL AH —E MPLIMIE RN, 57E FaDu 411 115
P LRI, B Bz 2y BRI E . DL s R

7 PSBMA £ DOX 78 4 i PN BEAS 78 73 B O i 42 4%
YRR, WA B Y nd-PSBMA Fir 4% ) DOX [K Jy Xfi L A7

ROREICR 25 TR0 T 258097 38, PR PSBMA HAT R Bt i
TGP ERAAR R
3 &g

K IR HTVE S5 1 T LATS 5] PSBMA 9K K BERE , ] %
TR AT ATC A AT a5 A7) , Sz gt HAV A A A%
St A= IR AR R A il 9 PSBMA K EERRIAETE 200 nm
VAW, BAT TR I 34 A, i TAREER A — i B A7
TR AT I S0 O , AR SIS 878 L2005 T 8 25 W) R RAR
15, B 7R H TR IE A5 vh 58 B O HA 2R 25, o i
RAF BN RS, IR BEISAT B G I T 22 Fop i 4 )
eI TR 2 A, T — A R AT £
Tl Ry b EA TS
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