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Construction of pH/ROS Dual-Responsive Microgel Multidrug
Co-delivery System
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(Key Laboratory for Advanced Materials, School of Chemistry and Molecular Engineering, East China University of
Science and Technology, Shanghai 200237, China)

Abstract: Smart responsive nanocarriers have emerged as a promising strategy for tumor therapy, demonstrating significant
clinical potential due to their high targeting capability and excellent biocompatibility. An amphiphilic copolymer,
poly(propylene sulfide)-poly(3-acrylamidophenylboronic acid-co-poly(ethylene glycol) methyl ether methacrylate) (PPS;-
P(APBA,-co-OEGMA,)), was designed and synthesized. Through self-assembly, reactive oxygen species (ROS)-responsive
polymeric micelles were obtained. The hydrophilic P(APBA,-co-OEGMA,) shell was further crosslinked using the
polyphenolic drug proanthocyanidin (PC), forming a boronate ester covalent network that enhanced the stability of the
nanocarrier while introducing pH responsiveness, and yielding dual pH/ROS-responsive microgel carriers. The particle size,

surface morphology, and crosslinking behavior of the microgels were characterized using dynamic light scattering (DLS),
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scanning electron microscopy (SEM), and ultraviolet-visible (UV-Vis) spectroscopy. The drug-loading and release behavior
of small-molecule doxorubicin (DOX) and macromolecular bovine serum albumin (BSA) were investigated, demonstrating
efficient drug encapsulation and stimuli-responsive release. The results confirmed that the microgel carrier exhibited pH/ROS
dual responsiveness, a stable independent loading of multiple drugs, and controlled drug release. This study provides a
scientific foundation for precision drug delivery, intelligent release systems, and overcoming multidrug resistance in cancer
therapy.

Key words: smart responsive; nanocarrier; polymer micelle; core-shell structure; microgel; drug controlled release
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S VAT I DG HEAE T 25 38 1% 72 G0 BB 75 5 S e b o e 40 T AN S ) DR A2 ikt Y, R
I Mggs T R 45 (TME) 5 1F & 20 21 PR 8 119 A= 3 2 S I i 336 1 4 (ROS) 7K B, I pHI®, g v B 43 I H K
(GSH) " LA K 7 i 1) ik 3R IR 81 B2 R AIE ) 1R Ry B HE 25 ) 388 2% 3R 4t (SDDSs) 14 fish & 4547, MATTT 1K 0K 14098 1)
Yo FIH MR = ROS R, ik M 19 SR B Ak P9 4 (PPS ) 4 5% Jhy LAk M B A4 B, B4 = ROS Bk rh
Gy R B, B Al Ry SR AP 1 SRR/ SRR, DA T S5 39 245 ) e e I R TS o Ay S K A A AR () 4K PR A8 B[] - v
IR e 2 Vi Ik B 010, R P 3R 2 s H ik FR 5 TR 05 T2 15 ( OEGMLA) Xof 4 DK WKL 5 4 7 2 T A 78, AT W37 L 7 928
HIRAT A0, R 4l SR Bl AR 2 LR HE AN, S 3L pH(pH= 6.5) &I T 1E # 42 (pH=7.4) , LA B PN T A /7 i
PAR 11 58 R A58 (pH= 5.0)) 415 1] 15 | 2 1 M) 1 490 DK 268 A ) I i B Rl 0121,

BB Can ZUAHI . BIR A K Ak B — ki 45 ) fi 38 o 4R 2 008 (pHL. GSHL., i) %8 Wl Al B 45 ) S B 24
Py %y i 7 R TI, © BHT RLCA 24 ) 3 1K U IS AR N . Zhao ZEU4 LRI AG MR 1Y SC S . IR S B 1
B Pt (9 2R 0 A DR, 38 2k R B N R B R 1% DA A ER A L IR I 2R T A A T AR A T A AR, B o
#& T EL A pH/# 2 A 7 P 1Y)V SRR OK BE IR, AT AR S £ HERE S £ 1 AS 0 AR WS 1 OB, Yoshinaga
ST T — R A =B BT CATP) M 3 M 4 SR 5 0 JE o (PMEs ) , 388 o 1 1 i 2 K 205 A0 43 A5 el A W A% TR
(mRNA) A2 AE B B, AT G T il 5 A B2 B 328 1 32 A 9 U531, I LR LA 40 M5 19 =5 ATP PR35 |
RN ER AW 2L, SCH mRNA PRI, £ Bl Bz, WS RE DR LA R Ay el 7 14 g, 7 2k RVR T LA
M8 PR 1R Y 7 S5 A0 e R B R T

ARSI G T — AR LR Yy SR Ak 9 4 - 2R (3-TR s Tk e S R B 2 - co- 2R < — 1t HHY ik R 6T 0
fizfis ) (PPSi-P(APBA,-co-OEGMA,,) ), il 1 I 2% 1 LA BB AL R s (PPS) Ry i AKAZ L o 3R (3-P5 M T e B %
TR -co- B8 2 T P ik F BL TR U R BB ) (P(APBA,,-co-OEGMA,)) ) 3£ 7K 2 A, FEF JH £ B 25 25 W) SR AL 7
F (PC) U Xf H 2R /K 7 E A7 A2 K, JE U0 R iR S o SC Bk I 2% 122, 3X — b BR AR 32 TH iR R e My IRl sf 5 AT
pH M 7P 1 B R P 070, A5 3 T HA pH/ROS XU M Iy P A s o 0 31 AR K M /N 37 25 9 Bl 5 25 (DOX)
FSEA MR A3 4 U35 25 1 (BSA) S 25 )R8, ¥R 58 245 4 P28 S oy IX L 2t iy ol o P RS BCA T o BFSE 4 SRR
B, 2 R IS AN ASU AT DAAE T A8 B %R T S IR 25 ) i A 80 B 40, T L AT DAFE 25 R R S 25 s e,
A RAFI <R e WM . A SCR R pH/ROS XUER i i 22 25 L3 1Ak &%, AT S A [l HIAIL 1 24 0 1 s s [m) 20
R, A DI PRI VA 7 T 25 RIVE FH L 22 24T 24 P A6 IR B (L 1m0 S s A B A 4

1 SEIGERS
1.1 ERFNAF

AR ST (AIBN, w=99%) . 1,8- A ZAFF [5.4.0] +—85%-7-K (DBU, w=97%): b 1 R Eifb2r
RA R B 2, — s W ik F 2 T B TR TG (OEGMA, w = 95%) . Bk N4 (PS, w=99%) . TPk 4 145 (ALOS;,
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Kift 49~74 pm) . IR O FERR W (DCC, w = 98%) « 137 i b A Bl B0 A7 BR A &1 5 2t 2 i (w =
98%) . 2-(+ btk = HACER R ER)-2- 1 LR (MTS, w = 98%) . 3-N M Bt KL 55 R (APBA, w = 98%) | 4-—
FH LR FE ML E (DMAP, w=99%) . 1- T Bl (w =98%) . PC(w =98%): [ ifg Ze B A A R A w5 thie 2 32
I B (DOX-HCD : w = 98%, 545 BE 25 RH A BRA w5 28 6HR I i 48 103G 4 H (BSA-FITC) : w = 98%, [
A T AR PR w5 8 T DU A kg (THF) . 8 T 5 H b (DCM) | T — H LW (DMSO) . # T NN-—H
FLP L (DMF): 43 Mral, [k Ze BN B0 A FRZA 15 Cell Counting Kit-8(CCK-8): H AR~ b2~ 52 T .
1.2 KR RAE

3 ) R o L A A R R D 5 (L (TH-NMIR, i =77 & 50 /A /] ADVANCE 7Y DR A8 BL 21 406 3%
X (FT-IR, 3& [ JE & 712~ 7] Nicolet 6700 %) X} B4 W1 14 73 T G5 W A7 A8 5 38 1 2 28 S HUS L (DLS, B b F)
LIRMAZS F) Litesizer 500 %) Xithr 7 RLAE DAL Zeta HEL A7 #1736 4F 5 38 1 494 v 7 33088 (SEM, H AR Bk 4
#1 H 37 I E Fir S-3400N 74 ) Xof w58 i 119 3R TADE 30 iE A7 3RAE 5 38 2ok 58 40T DL 40 6O BE 3 (UV-Vis, H A B
A UV-2450 AY) DL K 565366 T (FL, H AR &4t B 7 #il /BT F-4500 %) X 245 47 (0 (R S B0 A T R 384 7
FAE 5 T8 3 AL O B 4366 B T (35 [ Bio-Rad 24 ] xMark 5 ) X 844 (4 A AR 25k 004740 45 1A
1.3 FEMEEY PPS,-P(APBA,-co-OEGMA,) B & B

RS (PPS-MTS) (1A i S JESCHR [18]. T 56, il 2 R AL & (PPSL) ; SR, I 2-l & st HL i
i, 78R A YA MG AFRILHTS PPS-OH; #t), #F PPS,-OH Fl MTS 7 i () 3R 56 (—~COOH ) A7 g 1k 52 7,
153 2855457 PPS-MTS(E] 1(a)) o HARP BT 758, [ =FBeih in A 10 mL & T THF, # N, R4, 4b
Tk A 2 A R 0 °C; 345, A DBU(211.6 uL, 1.53 mmol) . 1- T A (46 mg, 0.51 mmol) . PS(2 mL,
25.52 mmol) UL K 2-1t 2, % (79.6 pL, 1.02 mmol), 30 min J&5 5% P &S H B R UKok G, &I 24 h; 2R )5, H
23 Fh0E, VK CBEDTRE 3 U LARR 20 3 v % B i) S e 4 o, 028 T A A5 3 G €237 W1 9 26 3R i 14 PPS,-OH; f
J&i, 1] [RR Be i A A PPS;-OH( 500 mg, 0.13 mmol) . DCC( 83.5 mg, 0.4 mmol) . DMAP(49.4 mg, 0.4 mmol) .
MTS(123 mg, 0.34 mmol) )k J 10 mL # T3 7 DCM, i/ ;48 h, BT FRA% . K QBEDTRE, 228 T A5 21 i
3% W FBBAR PPSi-MTS.
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El 1 (a)PPS,-MTS Hl1(b)PPS,-P(APBA,,-co-OEGMA,) B %46
Fig. 1 Synthesis routes of (a) PPS;-MTS and (b) PPS,-P(APBA,,-co-OEGMA,)

AR SJZ I8 SR FH AT 336 00 B - KT S BE 55 AL B A (RAFT) 35, LA PPS,-MTS Sk 6 8 7, 1 1 2% K M Bk OEGMA
DL R B K P Bk APBA BT HLAL B, 145 T R4 4 PPSi-P(APBA,,-co-OEGMA,) (& 1(b) ). BRLIRINTF. &
J5, 1) 51 3 S K R i A APBA( 62.1 mg, 0.35 mmol) . AIBN( 0.3 mg, 0.002 mmol) . PPS;-MTS(22.9 mg,
0.007 mmol) , OEGMA (181.5 mg, 0.65 mmol), X 2 DMSO F1 DMF J#8 1R 518 5 (Vomso: Vomr = 3:2), #ijH
Ab PR 2R S A T AR SRS, YRR . LS LGB Noy SR VR IR PR AR 3 WA TooK TCE S, 78 70 °C v s
Pk RN 24 by e, @t BRSO TR 2 5 A ECIR B 1A PPS,-P(APBA,-co-OEGMA,).
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14 RURRRH &

T, WA R IR A WA A 4% FREL 3 mg A W) PPS,-P(APBA,-co-OEGMA,), il A
| mL THF J& #7555, 204 A 10 mL B AR b 2% ol (PBS, pH = 7.4) v, # IR BE LS 1, ff THF #4456 4, 13
R AW AR EW (0.3 mg/mL), itk Micelle; 2R J5, LLZ Wy 259 PC 25, PC Hh 9 8 5 56 A R A i
5 7K BE TP ) 2R TR 3 A (PA) I, T 8 B0 T2 e B 6 A 28 3K I 4% 5 B J5 L i B 100~ 500 pl i) PC IE W
(3 mg/mL) , 43 5 i A B il &F 10 2 G 0 e RV v, % BB PE 12 ho AR A5 R [R) 52 KRR B 0 B MRS, e
MicelleGEL-x(x = 10%~50%, 1 x X§ i PC 5 Micelle 5T H) .

1.5 HARESURRREZHMERN G &

53 B LA KM /N3 F 259 DOX FISR KM K 73 F 8 1 BSA-FITC i 25 WA, 14T 25 90 9 Bl 17 28 A R
Loy X k.

W DOX 1 2 7E 99 K A 0 B K A O b, BARSE S B AN R - 8 58, FREL 3 mg PPS-P(APBA,,-co-
OEGMA,) il 2 mg DOX-HCI, /il A 1 mL THF, i 75 f#i H 45 57 73 85 SR )5, A 2 uL = 2 §% ( TEA) 1 Al
DOX-HCI H1 ) HC, 3 i 5 570 9 & 3545 51 0.3 mg/mL 1288 24 i SR i, AR TRLAB 1T LA B S R A 3% 1) DOX, 15 %]
12k DOX I A& W IR, ik I Micelle@DOX; #z )& , ] Micelle@DOX A& Z H i i A [6] f& B PC ¥
(3 mg/mL, 100~500 pL), 33— 588k, 195 12k DOX %L, it M MicelleGEL-x@DOX.

Pit# BSA-FITC 171 2 78 LM AL B ¥) P(APBA,-co-OEGMA,) 5 PC JE LSS J2 b s Je 4525 (i e i
W&, F- )4 22 23 503 N BSA-FITC 5 (pgsa= 0.05 mg/mL) Fl PC ¥, 159 3] 1 2% BSA-FITC FITHEEIR, ic
MicelleGEL-x@BSA .

il £ oy X L3R 2 25 B S BE - 5 LR PR EE A, B e DOX B 2k 78 A W ISR I B K A0 v, 45 3
Micelle@DOX, %X J& fill A BSA-FITC, ffi BSA-FITC i #k 7 3¢ Bk 2, SL B4y IX 2 25 L 48, 15 3 19 Sl 5 i il v
MicelleGEL-x@(DOX | BSA).

1.6 HISMEIMELGIT AR

Pl £ 25 3 3 {K & MicelleGEL-x@(DOX | BSA) Jy ] , 52 5 4> FE M G FE A . M B A48 v i A 2mL
MicelleGEL-x@(DOX | BSA) ¥k, SR 5 % 2 &4 20 mL PBS AW (pH 7.4, pH 7.4+H,0,. pH 5.0, pH 5.0+H,0,,
Horh HyO, M9V FE 4 300 pmol/L) B BS A5, S T 37 CIHEIBIR AR . 8 £ 4h- 0] WL 43560 B ) i 41350
PBS ¥ i 7 278 nm F1 485 nm A AW G, 43 IR PC I DOX FRRAE W Wi e, ] 3 i 98 564356 )6 B -
i 515 nm AbRY SRR, A0 FITC BYRHIE & SH6am B, & 52 58 ), [k PBS W I HFEER T -

LIYREI TS, S INR . N HaOp DL R 75 45 7 AU 2L, A5 2590 1) S S8 AR B (B ) o AR
Tt 25 25 WX L 1 58 A1 (B ) B o I, 1SR RE S AL 0 25 ) T o, 0 T A5 B RE & 1 402 i (DLC) A 3%
(DLE), i3 TF:

DLC/(%)=mq/m. x 100% (1)

DLE(%)=my/m; x 100% )

Horpe mg (AR AW M BT 600 250 B me AURZGW BRI BTRE; me (ORI ZGHI R BB R

HRAE ¢ I 20 N AT25 My ) S AN 6 RE (BRPEOESRIE ), 45 B ARiEM 2R, T 2501 « i 20 1) SFRBETR (R,
A g R S A 3 IR, Bl AR + AR E0R
L7 AYRMAERA RN

TEA SR, 4350 R FH — 280 8l g “# 48 | Higuchi B8 L K Ritger-Peppas #5825 W) BT W AT 045
TS A e 45 R AR

— RSN IR AR

R =R.(1-¢™) A3)

Higuchi A58 — B T 48 A8 8 e R R . 22 LAY o [ % g e ) 2 T 4™ 8 e v ) e i s g 2, 2590 B4
SRR 55 I 6] (147 AR SCE FE, 223 0nF
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R =R.t'"*+B “
Ritger-Peppas £ 8 — it il F T A 2025 R 48, AL h:
R =R,-Ct (5)

N (3~5): RO ZARENUR; A R — PR #8545 B o Higuchi 9 HUH %1; C i Peppas B HE 325 45
n BTG R . 24 n<<0.45 I}, SN Fickian " #; 24 0.45<n<0.89 i}, g Fickian ¥ # GRAHLH )5 24 n=0.89 i},
R oA T B R . A TS WAE ¢ B 200 BRBE RS BIAL AL, BT 2l el G 4k, fi
P ALA R (R?) 1 1 e AR LA A AL
1.8 £YHEBMLE

K CCK-8 IR F £, 43 5 52 A 5] Joi 16 2 Y MiicelleGEL-50% 2 AR 7 1 45 /) BRUSLET 4 40 fifd (1.929) LA M
/NER/INEE B A L (BV2) 2L [R5 & 24 h(37 °C, 5% CO,) 5 I AR BLAENG 35, AT PPAS A P AH 25 M . CCK-8 i
TR - i FH G I 37 85 77 R AL i A9 CCK-8 TAETR (9=10%), ¥ Y4 J5 1Y 96 FLARZ: PBS ¥ e 6 5 W+, i
HEHE T [5] BEFL A 100 pL () CCK-8 TAEW, B FH R4 P E 30 min, FifiJi5 (58 F SCFLAR T B 23 6
T2 FHAE 450 nm AR FIOGEE(OD), JAR ¥ OD {155 40 M A7 1 e (T A S 38 sr B2 5 Uk, B8 A +
FrifE2E 3R ) o R

OD, - 0D,

Hirp, OD, 232K FLAY OD 18 (5 418 . CCK-8 Fl MicelleGEL-50% ), OD, 42 % HBFL 1 OD {8 (& 41 s . CCK-8),
ODy, J&75 HFLAY OD {H (/& 41 Hg Fil MicelleGEL-50% ., CCK-8) .

2 #R5HE

21 FEMERYNEHRIE

i 3 "H-NMR XF 5 & ) 19 53 S5 M F A7 3RAE, 25 R K 2(a) Bion o Ab2# 0085 (6) 7.26 Ab J2 S AR S 5
(CDCL) [ M, 6 = 3.75 Zb X ()2 5 8 56 (— OH) BLHEAH 7 (1 37 H ik 20 A9 4 1 (i, — CH,— OH), TIE B
PPS;-OH LTI R A . Ak, 24 PPS-OH #l MTS &L Fafb 0 J5 , 0 H kS0 fb 22 o045 & AR ARk, 1 1k 2%
fiFe N 3.8 w2 4.2 , iIXJE AR SIE A bR &, R4S 4 55 PPS,-MTS LI G . 7.5~8.0 Kb EAF &

(@) (b)
¢ PPS,-P(APBA,,-co-OEGMA,)
cocl eyt . l
LPS i ]
i -
C4Hq ~S{YSh/\OH N—H 7CH27 o
[pps,on PPS,-MTS < s

e o . - AW
c,,nws&l,ﬂsh/\o SESHq 5
3
|pps,mTs i 1)/ PPS,-OH o

a-d i o [od
CiHo A I s S
Hlo~g ;,:,l/\o ST Sy
ot 0”0 s

H0-g’X"Ph P p
4 alo g1
=r £\ . R R PS
Ph | f.g d,fh 8 0 V(: e
PPS,-P(APBA,,-co-OEGMA,) CH c—C ’ c—; S

8 7 6 5 4 3 2 1 4000 3500 3000 2500 2000 1500 1000 500
6 Wave number/cm™!

= = [

K2 FE5Y0(a) H-NMR H(b)FT-IR Sl
Fig.2 (a) 'H-NMR and (b) FT-IR spectra of polymers
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JEF (—Ph) A ARAE I, 3.5~4.0 kb A IE S T &2 #50 OEGMA " A FE 3L 1% (p, q, —O—CH,— ), 3.3~3.5 4bfY
g 2 00 e A g 5 4R HE ) H R SRR AR AR I (r, — O —CH3), 1.8~2.2 AbAY UG R A W) =48 1 07 H I S A9 45 A
(s, —CH,—), 0.8~ 1.2 A B R A W) 85 L L S FRIEIE (0, —CH3) o 45 & 45 FRAE 06 () U5 J 175 450 ]
H1, Hiik APBA Fll OEGMA TE#E 54 #4571 PPS,-MTS [ BUISC80 T JE AL SR .

FIA FT-IR XF R A& WA G5 i i — L 55 E (18] 2(b) ) o 3486 cm™! &b H SEUESE O— H 4R IR 3l 1 R ik g, 36
B 2-flL 2, % B T 18] PPS, A S 51 AR %L 78 PPS-OH Al MTS S0 Ji il A A (2 W22 3] 3486 em ! &b 5 16 () 7 2%
Ph K 1728 em™ Kb (C=0) 177 4=, Ui B] PPS;-OH K ¥ (1) — OH H1 MTS K ¥ (1) — COOH J W JE B 1 3% ) i
KU E T PPSi-MTS; RAFT W J5, 76 3415 e ! Zb 7= A= T — N7 0 95 ELER (91, J& APBA H i
HEN—H B4R shI5, 1660 cm™ 7245 W2 A R 4R B RRAE WO 04, 1108 em! Ab 2 3R 5 W) SCBE | ik AU
(C—O—C) Wi iz sl X [RIAE AT LILE B2 &%) PPS,-P(APBA,-co-OEGMA,) (1 i ) il £ o
22 BEYVRRMRIE

LT APBA A1 OEGMA 4 Jit () 5 22 L, AT LAAT 25045 il TG 2 2R 91 P(APBA,,-co-OEGMA,,) 11 45 1)
FITNBE, TEA S, ¥ 1 appa i1 orgma = 0.35:0.65, 75 2 3B & 4 PPSso-P(APBAso-co-OEGMAs), H 4136 i,
REWIEA . L DLS K, X4 pH=7.4 i, RE PR A RAR R 158 nm, £ 730484 (PDD 2} 0.139, A7 R
U A3 HIChE o AR BGRB8 5% A B2 (EPR) BN, XY R A W40 K UKL (1) °F- Y RL A2 7E 100~200 nm B, iZ R &
Wy 5 RS EL AT S A 1) g O 1) P R 24 ) BB 00,

XA W) e A ROS M 7 M RE HEAT IR G, A5 SR 1 iR . 4 pHFE R 5.0 8, KL h 172 nm, [
pH=7.4 B} (RIS A B T i 38 0, 2R I S R M AR 2 5 1k PA B4k, (AR 2 T S 8UEK 2 B IK, pH
AT AN SRR P A R BN o [ 9 I — € 5= 19 HL0,, BE48L TME (19755 ROS P45, Htk: AR T 45 1
R R A BE G K, R AR 0 I 8 K ZE 391 nm AT 424 nm, 3 BH B AWK E G B K N AZ PPS B HL0,
AL, SLEERUK S, o0 & AR K, S E0R AR I W3R, UESE R A YR A KA ROS 1R [ 1

R BEWIBRAEAR T RS

Table 1 Size of polymer micelles under different conditions

Condition Size/nm PDI
pH 7.4 158 0.139
pH 5.0 172 0.261

pH 7.4+H,0, 391 0.286
pH 5.0+H,0, 424 0.271

23 BRI

i TR A% PPSso-P(APBAso-co-OEGMAss) HMIEE i & A K i PA, AT LAFI Z By 25254 PC L A94R8 — %
KL, T R T A AR %) T R T S, DT RS 38 S KA FH, BRI I, I PC NSO i T 3R A e e, TRl s
WBIAT pH MR, RS HA pH/ROS KUE 5l 84m 1o 4 Al A B e
23.1 ARBRESHEMIH . PE R L S(ARS) 2 —FP i WA ALY EL, BA 2 W 3E, vl LUFT PA 38 £oF 575 Pk 5
T RS E MR BR Ak &40 (1 3 (a) ), N5 | 2S5 44 28 £k, 530058 SIS0 174 D B B 5 W B0 £ A8 A 20T, 45 B iy
A ARS J5, BiE PC Y EEXG N, SCBRALFR BES2 T, IR &R e B3 () PA 18/, B 455 1Y ARS WREZ /D, iF
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Fig.3 (a)Schematic diagram of the combination of ARS and PA; (b) Photographs and (c) UV-Vis absorption spectra of ARS working solution
mixed with PBS, APBA, Micelle and MicelleGEL-x
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Fig. 5 (a) Zeta potentials, (b) SEM images, (c) particle size distribution under different conditions and (d) anti-dilution performance of
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%2 #k#kikd DOX Y DLC Hil DLE
Table 2 DLC and DLE of DOX in nanocarriers

Sample DLC/% DLE/%
Micelle@DOX 29.1 43.7
MicelleGEL-30%@DOX 46.3 54.9
MicelleGEL-50%@DOX 69.5 82.5
(a) MicelleGEL-30%@DOX (b) MicelleGEL-50%@DOX
00 100
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Cumulative release rate/%
Cumulative release rate/%
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120 r (c) Micelle@DOX 100 r (d) MicelleGEL-30%@DOX
DOX DOX
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Fil(e)MicelleGEL-50%@DOX ¥ DOX B itk

Fig. 6 Release curves of PC in (a)MicelleGEL-30%@DOX . (b)MicelleGEL-50%@DOX; Release curves of DOX in (¢)Micelle@DOX ,
(d)MicelleGEL-30%@DOX and (e)MicelleGEL-50%@DOX
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Table 3 DLC and DLE of MicelleGEL-x@BSA

DLC/% DLE/%
Sample
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MicelleGEL-30%@BSA 8.7 11.4 28.9 68.4
MicelleGEL-50%@BSA 15.2 12.5 30.4 74.7
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Fig. 7 Release curves of PC and BSA-FITC in (a, ¢) MicelleGEL-30%@BSA and (b, d) MicelleGEL-50%@BSA under different conditions
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Fig. 8 Drug release curves of MicelleGEL-50%@ (DOX | BSA) under different conditions
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Fig. 9 Drug release fitting curves of (a) Micelle@DOX, (b) MicelleGEL-50%@DOX, and (c) MicelleGEL-50%@BSA under different model
(Dots: experimental data, Solid lines: fitted curves)
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