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I AR ROLRURANE A 1 B (reactive oxygen species, ROS) Wi 37 fIE B4, BiF 98 HAR AN 8 3 1k
SR PRI TR e o6 JE 92 71 4% S it YR IR\ T S BR 7540 [1,4,8,11,15,18,22,25-0ctabutoxypalladium  phthal ocyanine,
PdPC(OBU)g 5 #h#e% L2 (doxorubicin hydrochloride, DOX) H)fg/F & [liposome loaded with PAPC(OBU)g
and DOX, LPD], %2 LPD fikif%. zeta AL BB SRBURTY ROS M 8L 24 4 1) M R R s B 7E ML i H
FasE vk, B %% LPD £ MCF-7 400 P (040 Mo 15 1tk . 4 i S50 K% 4 P B 28 25 4 (singlet oxygen, 10y) 7K.
75 B IR, LPD fUKI4E N (169.3+1.2) nm, PDI 24 0.198+0.003, iff¥J%], zeta Hifii oy (—39.8£0.8) mV. LPD A
B RIF 6 RO TRERE, E 730 nm oG B 300 mW-ecm 2 )G IESEE TR, 5 min N DOX BJiCRiA F 95.5%. LPD
fE 25 (2 DOX AIZN BN, 17 HLG BT 4 i 9 e =26 KR 10,0 537 5 DOX AHEL, LPD KRIGHRET 1Cs, T F4
67.9%, JMEET 1Cs T B 85.7%. [k, B ROS iR figFifk 2 R A RS A R
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Preparation and evaluation of photo-sensitive reactive oxygen
species responsive liposomes

LU Guang-zhao, HOU Cheng, ZHANG He, SUN Zhi-guo, LU Ying,
ZHONG Yan-giang, ZOU Hao'

(School of Pharmacy, Second Military Medical University, Shanghai 200433, China)

Abstract: Photo-sensitive reactive oxygen species (ROS) responsive liposomes loaded with 1,4,8,11,15,
18,22,25-octabutoxypal ladium phthal ocyanine [PAPC(OBuU) g] and doxorubicin hydrochloride (DOX) (LPD) were
prepared by (NH4),SO,-gradient method. LPD was characterized with transmission electron microscopy
(TEM), dynamic light scattering particle size, zeta potentials, photo-sensitive ROS-responsive DOX release
behaviors and the serum stability in vitro. LPD cytotoxicity, DOX uptake and singlet oxygen production in
MCF-7 cells were evaluated. The results showed that the particle size of LPD was (169.3 £1.2) nm, PDI of
LPD was 0.198+0.003 and zeta potentias of LPD was (—39.8+0.8) mV. The accumulated release of DOX
reached 95.5% in 5 min under 730 nm laser irradiation (300 mW-cm %). The DOX uptake of liposome was
increased and 'O, was generated. The half inhibition concentration (ICs) of DOX in LPD with irradiation
group was decreased by 85.7% and no irradiation group was decreased by 67.9% compared with free DOX group
in MCF-7 cells. Therefore, photo-sensitive ROS-responsive liposomes would be a promising drug delivery
system for tumor therapy.
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BRE T AR v A5 YR e 8 24 ) A e A
& 4 25k I R ST AL B ARG R A e
T I AR ANASORT DL v 24 A SR A 1 R,
LT DURS ff 428 1) 25 0 IRORE TS0 ik o7 e 388 A
15 pH Wi R PR AR 3 T Rk AR i
E= XN GEh ) VA U= N 78771 ) A k= R N L )
P AR R 5 M4 H i3t (reactive oxygen species,
ROS) i NPk AP . Jrh, ROS w1 £k B AT
Mg )97 T B2 bR . RBURE R A, 2 B et 4 i Y i
SE (H0)9. BB A (‘o). B A hE
(-OH) B0 S8 A0 1O e g 37, A 5 4 T 3 3k 1)
SLEE TR ROS Wi B 1 28k 1k 32 26045 35 T 22 JR 4 ROS i)
REARARIO Al £ B ROS Wi AR L i 22 3R
1) ROS Wi 2 3 A 2R 85 A 1 A il ROS Wi 37 42 £

FEARZ ) ROS Wi S VE# R, & AMAI#EE ROS
N 7 38 A Fe L R SR, ANV AN IR Ae At O, PRI AR
b, N S B A4 vh 25 ) B DO RE TS . AN T AN 8 T 32
B R OB AR i ERE RS BERR AR (1,2-dioleoyl-
sn-glycero-3-phosphocholine, DOPC) ™ J — 7 i i i
A EEAESE (1,2-dilinoleoyl-sn-glycero-3-phosphocholine,
DLPC).

BT ARG ROS Wi R34 T B 10, 4 R
SEPL ROS WS, 1 6 BRI 7E 6 S 1T LA A 10,0
I, ARPREH A AEAEEE ROS Wi B 4844 5 % B
ICE A, A o 1k 48 1 e R ) I A . D i
743 5 — A BGR A 38 —AOBRIGR, 3 = AOE
VR —AOGEGN R s ERIEH /N H20z@E e

i ARG . 58 AR ) S B AR I R e
FIFIELTE (phthalocyanine, PC) &), bk
FE B IR K (660~900 nm) IE 4 7E A4
2 f 107 ST U BT TR A, R N AR ZH 2 A A A A
B R RO EE N TR RO BGRI, O 5 AR E 1
FF IR RGN, 258 AR RGN S R4 1,
1,4,8,11,15,18,22,25- )\ T % JE ik # 4 [PAPC(OBuU)g]
KWW ACAE 730 nm Bitils, BA RIFHALZIAEE
P, 10, R A, A TR BRI .

AHE 5T LL PAPC(OBU)g MG, #hR 2 Lk
A (DOX) NALITZ5%), DLPC ARG, #%d
AV G ROS Wi B i 51 44 [liposome loaded with
PdPC(OBuU)g and DOX, LPD], #%%¢ LPD 7EiL 44N
FRSS T ) ROS M SRR UG B8, LA 3 i fie 8 241 e o)
I ZiP I BURE, KRR 2R, 466
J75 R A K O, T UMAS [ B ML H & % BT i 98 41

JE, AT S0 DG B0 ROS i 2 g Jot 44 A ¥ 7 R0

MRS AE

1X8& R206D Jieht 28 KA (il AR R
A#E]); 678 nm HLAFHOLR (RN EOLE AR H R A F
SEH); GG-730-1500MW ot 2s (KHFE T =G A
PR #]); Agilent 1100 F 41 i B0 it — R RE A (38
[ 22 48 w]); JY92-1IDN 8 A B R BENL (T 0%
W Z AR A A BR A 7)), SR STHOG KL EEAX
(¥ E Malvern 2A#]); JEM2100F i% 4t L7 & fill B3
(H 7= JEOL A 7]); TCS SP5 ot S5 42 B i (4 [
Leica A A]); FACScan i U4 fi{¢ (3£ E Beckon
Dickson 2 &]); UV1102 % #h—w] WL 43 5% ot B it
(Techcomp /A 7); Multiscan MK-3 i§F51X (Thermo 2
F]); F-7000 %6706 G T (H A Hitachi A A]); %
BB (Olympus 2 ).

7 DOPC. DLPC (Avanti A #); —t&fi5mE i
JIg Bk HH B (1,2-di stearoyl-sn-glycero-3-phosphocholine,
DSPC, Corden Pharma A &]); &4k KT UikAE (HSPC).
DSPE-mPEGg000 (Lipoid A 7]); AH[EEE (cholesterol).
H,PC(OBu)g. S ALHE (PdCl,) (Sigma-Aldrich A #]);
1,3- LRI IFMN (DPBF, ikl T At B
JE A IR 2 w]); NN-ZH S H B (DMP). H2E, ff
Fiil X-100. &4 OWE. HEE . IR [(NH,)2S0,)
(16 24 48 B4 2R TR A 7]); PBS (L i XU e A7)
RIE WA T]); DOX. LysoTracker Green DND-26.
Hoechst 33342 (KX CHEMEAFRAR), HA
I BT 5 R4 (DHE, 222 RAME AR AR
AF])o

KXEFIHWERSER 1% HPC(OBu)s 5 PdCl,
DL 13 BEREORREL, BT RREm A+, IATK
DMF 3 mL ¥ fi#, Z/AZIZRET 30 min fr 723 ¥
B E T 120 CIMIBHEHE 24 h, FHMZEAE 65°C /K
e AR TR B JEIMAH 2K (toluene) ¥4 fifk [l 44,
i 0.22 um G HUEE, 65 Clet, B2 TR, HE, 1HE
PR,

ML E B, SRIE5AHFR. DMF il LB
(ethanol) & fiR/b & FE1A, I HPC(OBU)sfF NI, i
TR AN AHE  F F B % PAPC(OBuU)g A1 H,PC(OBU)g,
JRRE 6 [M+H] T

8 ROS MIRZASBRARRISI & K FH B IR i o
FE v 4% HR A4 o K5 %5 FRHX DLPC (DOPC 5k HSPC).
DSPC. cholesterol f DSPE-mPEGo00 M1/ 15 T 51
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H, A PAPC(OBu)s ST, HI Tl 4
PAPC(OBU)g i 7 4 [liposome loaded with PAPC(OBU)s,
LP], S — M Amzi? A Tl &2 A lg g (blank
liposome, BP) . 37 “C Jis [ Jie % 7% K TV 35 S s . K
G H 125 mmol Lt (NH,),SO, (PBS, pH 7.4) ik
2 mL KA. BARFARELH, 200 W RSk 2 min,
400 W 3L 6 min. ks LP BT 5% i FE A UE T,
Ik 1.5 h, &EHT 31K, 1A DOX ¥37K 4 mg, 65 C i
H 30min, U, =EAH, 55 LPD.

F 8 ROS MR A RIRRISL A TRIE L2t
B I o A 2 ) R TSR I TR A T I H AR E 1 D F
bR, MBEAE. OG0 K. DLPC fi&. cholesterol F
& [ PAPC(OBU)g % 245 % ROS Wil N fig B A4 #EAT A0 AL «

F 8 ROS e [z B &R R B R AE

iR zeta WAL KRR PR VTR RE 2208 249K
FE, A% By R SCHOERLEEACIN 38 44 K AR 544 IR RL AR
zeta HLAL .

AR SHAE R KL RN E
KAg A& PAPC(OBU)g HIf3E % (encapsulation effi-
ciency, EE) M##j= (drug loading, DL), Y6406
S RE VRN E 9K R AR DOX A B R M 258, 1%
PLR 2 3005 EE= IR T 4 Hh 24 W1 4 24 & < 100%);
DL=fI5 5 44 H 25 W13, 24 < i ot 45 24 )5 & < 100%.

RIS FE 3 7 BB W 5ok I
ARG AR B (AR ARSI, 5 SR TR A1k

e ROS Wi J57 i J5R 74 245 W ) ¢ MR i SR
730 nm O LL 300 mW-cm 2 I 55 R I G EL 28
B A R AN T A5 R 0 T R AR R, e e FE R
& DOX IR UE L. 2 6l E 2%k Ex=480 nm,
En=560 nm; 4§33 E N 240 nm-min™; H 54 400
V; BR4£56 N 10 nm; WARNAEN 0.1 s. 7 Se il g
JRAR TS I WIAR R I Finjar, B R — BN 1) P 1%
B[] A2 6 A F, B e M 0.25% i Fi7i8 X-100 i
A 7L P A S S Y AE Fxa0e AT A (1)
5 DOX BEJCR

F- Finitial

DOX= x100% (1)

FX»lOO_ initial

Y ROS Wi g J5t AR 76 I3 b ke e e %
FH 37 C/KIBME 10% I i #oBE 1 I BRI, FH R
Jeo BRI E DOX HttER 1F L. FIAH A (1)
5 DOX MR

fig BRAR W "0, R DPBF & — Rk i
() O A MR 4T, 403 nm it K% T, DPBF £ 480 nm
WA B K786 R 98 . 24 DPBF # 'O, A ib)E, H

RGIRE R TR fE— @ EN, FIEER T
KV5 0, A BRI A ('O, P R
i, VR AE T PR o K BRI I AR AR il — e IR E,
SRJG NN 100 uL DPBF Z.FE¥ (0.3 mg-mL™Y). LA
403 nm P KA, FHE 425~630 nm {1986 R B 5
. SRJE 730 nm OB LL 300 mW-cm 2 B4 3 min,
FRIRFAHE 425~630 nm (1586 K& B .

S ROS Mo ;7 A B {4 B9 £ A #% BX

SIS R O BB E ML AN I S A 4
MEECNRE =T 1x10° AN MCF-7 4l 238, B 1 mL
A T RO LRI (H AR, 35 mm), B T4
MBS FRAEITE 12 h LG BE  FRpi it IR0, WO &2
[PAPC(OBU)g: 0.5 ng'mL%; DOX: 5 pg-mL Y] 3% 3:
. 4hJ5E, AT EI (730 nm. 1200 mW-cm 2,
3min), R FRIE, PBS (pH 7.4) Wik 31K, 4% £ %
g 1 mL [ 5E 10 min, PBS %% 3%, 1 pgmL™?
DAPI 1 mL i85 % (4 10 min, PBS¥E%% 37k, A PBS
1mL B T 3HREROL R ME TR

A A e R SR AN B ) 4E B ECA
R T 5x10° AN MCF-7 4H 2090, B4 i 238 1 mL
T 6L, BT RME 12 h LR &
BB NS 2 pgml ™ DOX (R FEE 1 mL, 55
1h /5, JeIRZHE4T 6 IEALHE (730 nm. 1200 mW-cm 2,
3 min), £REFRIE, H PBS (pH 7.4) ik 3k,
B 16, T PBS ¥ 3, 1000 r-min t B0 5 min,
BEWRE 0.5 mL PBS HEE:, BOLIRAE, il
FRLASCASE I -

ROS Wi % g S5 A 75 4 M P4 1) o0 A HOkE A
W MCF-7 411 jfd, LLAFZTH 1x10° A4 $0 X 1 mL %
RF B, 12 h Q0GR G, Lhikisedt. 47
(5 ng-mL ™' DOX), 37 CHMIIE =46 E 4 h, £k
F:3L, PBS¥E 37k, M LysoTracker Green DND-26
(100 nmol-L ™) 1 mL %t 10 min, ZH4L, PBS ¥
3K, A 4% % FHEE 1 mL [&E 10 min, PBS % 3
%, N\ Hoechst 33342 (10 pg'mL™) 1 mL %4 15
min. PBS¥E 37k, A PBS 1 mL & TILRAEHOL
BB HEAT WS .

ROS M b i o A< P 5 LA 18 ol 240 PR 5 R 55
Z Tt 5x10° /M MCF-7 4R B, & 3mL T 6 4L
R, BT RMAIE 12 h IR, 05
HAFFLAT BN 200 b A [A] 0 8] 751 5 97 o K 945 )
(amiloride, 100 ug-mL ™). FAEAF (filipin, 5 pg-mL ™Y
A& W (chlorpromazine, 10 pg-mL™Y), Xt fE 410
4 CHINANE;FR3E 200 pl. ZHPRRE 469 E 30 min,
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SRJG A 1 mL DLPC-PS-DOX (DOX 5 pg-mL™Y), i
Kig M AR SRR A 37 C
YR FERME A 1 h, 4 CALBN 4 CUKFEME 1h. &
WRi%IR3E, PBS T 3k, WA 1L, 1000 r-min b0
5min, %k IER, M PBS 0.4 mL K4 i s R
FT359%57, FIH g Ao e .

J8 ROS Mafz g iR ZB A ROS %l DHE
REH RN ROS KA Ak [ b A 8 AL 2., R
R ZWEFVE R T 4000 DNA, PP AR s, g
Y P 4T ORI PR A AR, AT LA ROS I
HEHLMZ D, BOHAKE MCF-7 41/, DlA=
TF3x10° /N i B A AR T 24 FLAR 12 h 40 B it B
TEH IR IR 52, dRERWEE 6 h, FERREIRIL, ol
PBS, ¢4 BT HOL IS (730 nm. 1200 mW-cm 2,
3min), MEGJEF L IRIE, SLRIIN 0.2 mL DHE %
W (15 pmol-mL™), 37 CH#EHE 5 min, PBS ¥k 31X,
FH % 0 B W 52 40 i G 1

F8 ROS MRS FRIKBIMBREE U E)
MCF-7 4i figifi ik CCK-8 1475 %26 I 5% FE Fll ROS fii it
AR P 40 L 2 1

JEIR R AN TR YE B O MCF-7 413
it 5, FiRgn i E R S A R BN 2= T 5x10° 4,
£ 96 FLMR AL 100 pL 4HAEE R, 54l
5000 M4, B THMIEFERE 12 hsud &, {§
4 B EE . SRS A 730 nm O 2SI LA 0. 50. 100,
300. 500. 1000 F1 1200 mW-cm 2 &5t 3 min, $:%
NGB FRAE0E E 24 h, FEEEIFREE, IS 10%
CCK-8 [\l 3k, W5 2h, SRJE¥ 96 FLBUK T Batr
Xk, 75 450 nm AR EAT R ARG EL, W E SR
WA (A). $% AR A H 4 A7 %

4] VB = Aﬁ)f%iﬂ_Afl':l’éﬁ 0,

/Eﬂﬂﬂﬁ{ﬁz A}Mﬁﬁ’;ﬁ - Af&l’;ﬁ <100%

St ROS Wil S flg AR 4 #31 HUW 2508 MCF-7
Mg, 76 96 LA PN E a2 T 5x10° AN
YHAEWE 100 uL, B T RAERE 12 h 8 k.
FERE R, WON S ARG IR, BN R
FAMEE 24 h, FiEEIRIL, BT ARG IR, A
JEHEZH A 730 nm BOG 1200 mW-cm 2 BE S 3 min,
NGB B0 E 24 h, FEEEIFREE, IMAS 10%
CCK-8 [\l 3L, WEH 2h, SRJE¥ 96 FLIUK T Batr
1k, 7E 450 nm K b AT B AR 0GR, T A 1%
AR L E A .

FitF A% K GraphPad Prism 5.0 # A4 43 #r
Bl , eI BRIl x+s Fon. WAREA 2 A L

KAt RS, ZAEERAREET Z 2. P<0.05
WA G5

ZFHR
1 AHHHERSES

G MRGER AR, BT HR. DMF
115 o SRNGHGT] HoPC(OBU)g A4 B PAPC(OBU)g
SR T IRBEARAL, A% 3 IR S IE A fe AR 4 Hb 450
PAPC(OBU)s, K H fix K 56 AW e K 1 ot % A AR 4
%50, i 1A Fizr, PAPC(OBuU)g £ DMF ¥ A 1
KR AMRUAE 737 nm, 7E B AR R B R Al
1E 722 nm, £ LB B REINRILAE 729 nm, 5
SCHRIIGE 3., B, %E AN PAPC(OBU)s,
PR L) 70%. HPC(OBU)g 7E DMF #5301 55 K48 Ak
WSCAE 766 nm,  7E 2R o R B KSR AR ICAE 761 nm,
TE CBEH [ B KR AR AE 762 nm (BT 1B). 48 1
#1515 5 PAPC(OBU)g Y [M+H]" CesHgiNgO5'%Pd 1y
1195.6, H,PC(OBU)g ] [M+H] " CaqHgsNgOs 4 1092.3.
2 KB ROS M 7 fg B A B9 &b 75 1 1%
2.1 WEBEBYTFIE I 1C, HSPC NABAImENE, 1E N
XPREZH, B HSPC M4 i fE AR L IR (678 nm,
300 mW-cm %) DOX Ff3%F B, B DOPC il % 1 fis
JRAATE IR 35 min J5 DOX B %) 40%, i DLPC i
2% B AR R AR E 6 [ 35 min 5 DOX BEAE £ 90%, it
B DLPC Lt DOPC H. 5 3 () ROS Wi B 4 o Ptk
1% 4% DLPC E A AN T -
22 RBBIFKEEE W 1D FoR, ARG R
FEF (300 mW-cm?), 678 nm OGRS 40 min J5
DOX JEABE 524, 1M 730 nm OGRS A% 5 min
DOX B 584, 730 nm P K HOE LI 7 DOX B
ROS Ml R, PRtk 34 730 nm /E el K.
23 X8 ROS MmLZAER{A+ DLPC FEHIFik
DLPC Hl &%, PAPC(OBuU)g Ml % 145 24 & i
BN %, DOX L M A | EARFEAE (R D).
DOX KR LN, DLPC 1 &AM
DOX fu#. fE—E i W, DLPC M &K, DLPC
JEBAA 24 ROS Wi SRS JBOBR R, >4 H &1k 3] 5%,
DLPC fIg itk 259 1) ROS i N3 R AN FL AR (B 2A).
DLPC H (KRS, DLPC Jg /5 /AR 7E ik H F 2, DOX
7% /b DLPC FH & =i, DLPC Jig FUAATE i Fh AN Ea
5, DOX it F# % (K 2B). Z& LA L&, &g ik
P ALEr 2 ROS Wi MR JECH 28 2 i i i i fe e 1, ik
£ DLPC H &} 5%.
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—Toluene
| —DMF
1.24 Ethanol
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300 400 500 GO0
Wavelength / nm

C - 100 —a—HSPC
= ——DOPC A
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n ¥
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fal /
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z /S
= apd ¥ 4 l/
é '5/ ./’
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. 'y » . .
Irradiation time / min

678 nm NIR

Figure 1 UV-Vis absorption (Abs) of PAPC(OBuU)g in different solvent (A).

—— Toluene
— DMF
gild == Ethanol
i
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= 100 —
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=
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e
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300 mW-cm” NIR

UV-Vis absorption of H,PC(OBu)gin different solvent

(B). Cumulative doxorubicin hydrochloride (DOX) release of liposomes contained different unsaturated lipids after irradiation (678 nm,
300 mW-cm ) (C). Reactive oxygen species (ROS) — responsive DOX release of LPD [liposome loaded with PAPC(OBU) s and DOX]

upon different wavelength light irradiation (300 mW -cm™2) (D)

A mol% DLPC
100 e
2 —a— 1%
=% ——2%
2 g0 —a— 5%
3 ——10%
B +— 15%
5 60
=
fa)
w 40
=
=
2 20
g L
& e
0o+ T T T T
a 1 2 3 4 5

Irradiation time / min

304 mol% DLPC

] 1%
| 29%

e i 5%
I 10%
0,
304 13%

Serum-induced DOX release / %

Time /h

Figure 2 Cumulative DOX release of liposomes contained different molar DLPC (A). Serum-induced DOX release of liposomes

contained different molar DLPC (B)

Table 1 Encapsulation efficiency (EE) and drug loading (DL)
of liposomes contained different molar 1,2-dilinoleoyl-sn-glycero-
3-phosphocholine (DLPC)

DLPC PdPC(OBu)g DOX
/mol% EE/% DL/% EE/% DL/%
1 9223+331 046+001 93.33+301 10.03+0.35
2 9373+231 047000 9490+225 10.22+0.26
5 84.43+312 042+001 91.03+333 9.84+0.40
10 7429+323 037+001 9234+312 9.98+0.37
15 65.13+3.31 032+001 91.20+3.25 10.22+0.36

24 8 ROS N5y BE 57k 4 FE B &2 A £ 8918 %
JE [ 2 & S 25 0 A B R R 2 ', A R
W R AR R Ra s vE . e 2 mIgn, AHE R R,
PAPC(OBU)g fudf Ktk , DOX SHf il s, X2
D] S i o A v L [ e 5 bk v, I DR AR AR R, 2

ARG, EwE 3A i, HERHRE®RZ, i§
JR AR RS B, X 5 AR AR TE M3 ) R e PR A e —
o g AR AT (L7 iR AR 2, DOX Mt g& k> (& 3B).
DRI, 326 3¢ L 7 FH 9 40%.

Table 2 Encapsulation efficiency and drug loading of lipo-
somes contained different molar cholesterol (Chol)

Chol PAPC(OBu)s DOX

/mol% EE/% DL/% EE/% DL/%
20 7296+514 036+001 70.03+601 7.75+0.71
30 7910+ 622 039+002 8222+503 8.96+0.60
35 8045+4.12 040+001 91.86+881 9.92+1.05
40 8443+312 042+001 91.03+333 9.84+0.40

2.5 PdPC(OBU)s 52 Hi%E  PdPC(OBU)g /2™
410, W%, PAPC(OBU)g %, 724 'O,#% . R
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—a— 40%
—— 35%

a— 30%

- 20%
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2

0 1 2 3 4 s
Irradiation time / min

Figure3 Cumulative DOX release of liposomes contained different molar cholesterol (A).

contained different molar cholesterol (B)

1M PAPC(OBu)g #k %, f3f ZiZMT N, RAEMRE
Zj it PAPC(OBU)g £} % Al ik B FIZ R (3R 3)-
17— EJaE N, PAPC(OBU)g #4245 itk &, DLPC fi§ /i
RGBT, 2 PAPC(OBU)g 1424 & ik #| Ji & L
24 11200 [PAPC(OBuU)g : lipid] Ji& 24908 Uk R B A
HeFEAT (K 4). Ik, E#H PAPC(OBuU)g 45 24 & (1)
RN 11 200 [PAPC(OBU)g : lipid] .

PAPC(OBu)s:lipid (mr:m)
100 _—

o —a— 1:800 o A
=\ —a— [:400 I =
2 80+ A 1:200 i
i —v— 1:100 X
- +— 1:50 {
= 604 +— 1:20 y = ]
5 » 1210 e
: ¥
g 404 P4 /,§
= ¥ ¥
B 5y e
g i -
3 5 : .__,_./
= 0 o e e
0 1 2 3 4 5
Irradiation time / min

Figure 4 Cumulative DOX release of liposomes contained
PdPC(OBu)s

3 8 ROS Ma g Bk B R AE

31 hifR5zetalmfii LPDHI{ZN (169.3+1.2) nm,
PDI *}y 0.198+0.003, ¥ifz147%], zeta AN (—39.8+
0.8) mV (& 5A). BP 7£ 4 CUKFE R TF 7 R KifrFE A4k
FRAE 160 nm, PDI B AZEHF7E 0.1; LPD FLA% HEAYERF
7£ 170 nm, PDI F:A4EFETE 0.2 (K 5B). 35 #] ROS M

wn
=

mol% Cholesterol
20%
404 | 3(_’"-1:

L] 35%
| ElGO

Serum-induced DOX release / %

Time /h

Serum-induced DOX release of liposomes

IS oA B A A (1 A A R
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Table3 Encapsulation efficiency and drug loading of liposomes contained PAPC(OBU) s

» PdPC(OBu)s DOX
PdPC(OBuU)g : lipid (m: m)
EE/% DL/% EE/% DL/%
1:800 92.12+0.21 0.12 +0.00 91.13+2.23 8.34+0.20
1:400 93.73+ 231 0.23+0.00 94.90 + 2.25 10.22 + 0.26
1:200 84.43 +3.12 0.42 +0.01 91.03 + 3.33 9.84 + 0.40
1:100 38.45+0.12 0.38 + 0.00 91.86 + 0.81 8.41+0.05
1:50 15.73+0.21 0.31+0.00 89.94 + 3.19 8.25+0.37
1:20 7.40 + 1.02 0.36 + 0.05 90.23 +2.22 8.28+0.19
1:10 3.73+0.31 0.37+0.03 88.90 + 1.25 8.17+0.11
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Figure 5 Particle sizes and zeta potential of ROS-responsive liposome (A).
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Storage stability of DOX-loaded ROS-responsive

Transmission eectron microscopy (TEM) photos of ROS-responsive liposome before irradiation (20 000x) (C).
TEM photos of ROS-responsive liposome after irradiation (20000x) (D).
Serum stability of DOX-loaded ROS-responsive liposomes (F).

Cumulative DOX release of DOX-loaded ROS-responsive
Fluorescence intensity of 1,3-diphenylisobenzofuran

(DPBF) before or after PAPC(OBU)s liposome was irradiated (730 nm, 1200 mW-cm™2, 3 min) (G)
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Figure 6 DOX uptake of ROS-responsive liposome by confocal microscopy (A).

cytometry (B).
ROS-responsive liposome internalized by MCF-7 cells (D)
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DOX uptake of ROS-responsive liposome by flow
Relative intensities of DOX from
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Figure 8 Cytotoxicity of different irradiation intensity (A).
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