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B e 4 B B 54 B2 B9 DOX 71 TR820 By S 34 80 B BY {4 BE R 1A
AT EERNLE- RN 8 Tr

EZ+H, WMEFE, B %, # B, AFE"
(1. BRITHHEZG K2, BAEIT IE/RIE 150040; 2. My/RIETH DY —[E R, BT B /RIE 150040)

FE: AR ME L Z ZE W E (doxorubicin, DOX) B 254« 38 I Wk 75 4% (IR820) 9 GBI - iffh F U I it
& (temperature sensitive liposomes, TSL) S # &, H460-NCI A K 41l Ji9 filfi 8 40 9 A &% J2 119 6 #4 50 J88 G o A4
(DOX-IR820-TSL@CCM), F T4k 2 - #0367 - 63 F736 I7 18 22 3 15 v A0 8 S0 g B o R FH Ol v 78 R VR il 4%
DOX-IR820-TSL, i i & i A 1 25 00 55 7 V2l S e A I S (cancer cell membrane, CCM), K F 40 2K JES 55 e v 1] 2%
DOX-IR820-TSL@CCM; -5t i flig R AR BEAT AL . H 24 & DOX-TR820-TSL HI#K 24 26 - - LA S5 /KM B
B )9 4.02, Az A T % A8 FERE B, (dipalmitoyl-sn-glycero-3-phosphocholine, DPPC) f & 4 10.04 mg, 25§ tL 5 0.12,
DOX-IR820-TSL & 35 MHAZ IR J¥ (T,) 4 43.05 °C, DOX-IR820-TSL@CCM V- % %1 4% 9 153.4 nm, PDI Jy 0.279, zeta Hi
hi =262 mV. 3§ T 2T RUETE B b BoR B S BRTE 25 R @ MR E . TEIR AR HBST R, 259 RE
FILEN T 63.98%, HA TR GE = LG PE A RE )T . 18 id SDS-PAGE HiLJK . Western blot. 41 fd 25 £
SEI6 RN AN A BRI S 56, UE W T 4N M AR R 2 ) BT BE B R U ML £ B CD47.N-cadherin. CD44.CD326 25 H L T RE & A,
1§ DOX-TR820-TSL@CCM H. £ [ 1 1) Gy 26 3% « [ 905 260 B AT [R50 g 4 FH o A ST 46 77 LA Oy 28 R M A0 i 8 L 1)
PEM¥ DOX-IR820-TSL@CCM, RJ{E KN —Fh i a7 2 Wi F & T AR SRR 6 T« FTE shmt 7 7 R4 Cilid
AT H R 2 K% s e B2 Sl b iE (a5 80 2022121011).
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Photothermal-sensitive biomimetic liposomes coated with DOX and
IR820 for chemo-photothermal-photodynamic therapy of cancer in
lung cancer cells
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Abstract: In this study, doxorubicin (DOX) was used as the model drug, new indocyanine green (IR820) as
the photosensitizer, and temperature sensitive liposomes (TSL) as the carrier. H460-NCI photoheat-sensitive
liposomes coated with cell membrane of human cell lung cancer (DOX-IR820-TSL@CCM) for highly effective
multi-pathway tumor targeting in chemical-photothermal therapy and photodynamic therapy. DOX-IR820-TSL was
prepared by reverse evaporation, cancer cell membrane (CCM) was prepared by lysis, crushing and centrifugation,
and DOX-IR820-TSL@CCM was prepared by nanomembrane extrusion. The drug-loading conditions of DOX-
IR820-TSL were finally determined: the ratio of organic phase to aqueous phase was 4.02, the dosage of
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dipalmitoyl-sn-glycero-3-phosphocholine (DPPC) was 10.04 mg, and the lipid ratio was 0.12, and the significant
phase transition temperature (7,) of DOX-IR820-TSL was 43.05 °C. The average particle size of DOX-IR820-
TSL@CCM was 153.4 nm, the PDI was 0.279, and the zeta potential was —26.2 mV. The transmission electron
microscope (TEM) image shows a homogeneous spherical structure and a translucent film layer. Under near-
infrared irradiation, the drug release rate reaches 63.98%, which has adjustable photothermal conversion capacity
and the ability to generate reactive oxygen species. Through SDS-PAGE electrophoresis, Western blot, cytotoxicity
experiments and cell uptake experiments, it was proved that the design of cell membrane coating can well retain
CD47, N-cadherin, CD44, CD326 and other related functional proteins, so that DOX-IR820-TSL@CCM has good
immune evasion, homologous adhesion and homologous targeting. In this paper, DOX-IR820-TSL@CCM with
camouflage properties and tumor targeting properties were successfully prepared, which can be used as a promising
synergistic therapeutic diagnostic platform for future lung cancer treatment. All animal research programs have
been approved by the Animal Ethics Committee of Heilongjiang University of Chinese Medicine (number:
2022121011).

Key words: photothermal sensitive liposome; cancer cell membrane biomimetic; new indocyanine green;

chemotherapy-photothermal therapy-photodynamic therapy
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HARAR, T R 0 7% A 8 R I R () A HE ST VR AT
SR FH 40 B B 1 Ak 5 25 ) 5 5 e 8 400 O O B AR
Hl, DaG1RZ T ¥ A = 29T K
SR, AT 51 I %% B EE AR PR 2 2 1
(multi-drug resistance, MDR) ™ i J& i [ V5 7 A A A
Gy R, ik T SR ATT K T R 2 A R RE VA

i B A 2 s DA 1T Al R BT 5 Hh A A5 22 O 49 K
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PERIEL O VBB PSR X G 2R), B Re g8 K1 6 AT
AR G 280245 W 57 48011 3 Hin 28 A I 3 L A 5 A
] DL HoAh 6 97 77 3K, W6 #9775 (photothermal
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]z RVEN . PTT M PDT J& i RORS i 10 I8 v 77720
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R 5E%E

2%  Waters2695 =y R0 AR (1l 41X (32 [E Waters
], FAH AR XCEE NR A (RET A B ICRARA
F]); LR-MFJ-808 nm i/ £L /MOt 8 (K 75 4k Bt % HU R
46 IR A #); DNM-9602 B bn 43 (Ib 50 2 BB 5 R A
B2 H]); 3525 e B SO kL A (Malvern panalytical,
UK); FEI Tecnai F30 1% 4 HL 7 2 i3 8¢ (3¢ FEI 4 ),
TGL-16C i & & Ol (B 2= R 2R ),
BD Accuri C5 it A1 f¥ (3 [E BD A )

WASINF  EhER 2 L E XIS (ZEF > 98%,
b5 wkq19031505, db 3¢ 2 BB A IR 2 7)); 8
M|k 3 2k (1652 ¢12872066, 35 [F 2R vr 2 7)) A i Bk v
I SR AE (S 76343-22-1, B4 T R (h ) AR
oy A ]y R A T A AR BE JE AR (dipalmitoyl-sn-glycero-3-
phosphocholine, DPPC, #it. %5 : 63-89-8). — fifi it 2 % i
ik 2. B% % - % 20 — ¥ 2000 (DSPE-PEG2000, fit 5 :
147867-65-0) (1§ 27 7o pk A= 4k B 4547 BR A =), H
(a3t 40, 55 [H Sigma 2 7]); RIPA ZfF 0 T e A 1 2
F «CCK-8 4t f it H il & (i Z RAEMEARE
BRAFD WMMBBALE 1% EER-BER (£
Hyclone 2 ]); RPMI1640 % fifi 5 77 5 . 0.25% i & A
M .0.5 pmol L' & — &MY . (KIEFECEWRHH A
PR 2 w]); 18 H A0 1 57 A (36 [ Roche 4 A); 42
AW 9 L) (polyvinylidene difluoride, PVDF)fi5 (i
MR VIR AR A IR A 7], Sefi N CDA7 Fitdhk S
Pt N\ N-cadherin $T #£ % Ht A CD44 Hi 14 « Bt A
CD326 J7if& Pt A Histone H3 Fiif&Fubt A 9T (Jb 5L

AR EDH ARG RAR).
YRR NCI-H460 A K4 it filie 4m . (b s s A
MR E R AT,

ST SD K (200 + 15 @) LT BB i
BE 25 K22 s Wb o, & K E S 0 SCXK ()
2008004, Fr A sh¥wt 5 )7 S35 id B iL R 2K
LR EEZ L (9540 2022121011).

DOX F1TR820 &M & 14

DOX [ & i 4 1 & 3% # : Dikma diamonsil
(C18, 5 um, 250 mm x 4.6 mm); M shAH: ZH: 1% iR
IR = 27:73; WiiE: 0.8 mL-min™; £:i&: 25 °C; #E#E
20 10 uL; BEAERT 1E]: 30 min; AEIP% 4 232 nm. DOX
LR VERT 5 FE N y=78298 x + 101 033 (R2=0.999 5),
DOX Jf B % 7 5.0~80.0 pg-mL" A 15 H i i FH 0 2%
PEXRRRIUT.

IR820 Hy il IR820 1 Jy 4L 40t e 5 2 7T W~
2140 % B 698 nm &b A5 W 5 IR 1 U4 T DOX 5 DOX-
IR820-TSL £ b A Jo R Wi, #R FH 48 b -] WL 43 S

THE 680 nm bl 5E IR820 7% & .

DOX-IR820-TSL BYHI&  7£ VA i 5 9 ¥4 ifn 5y
% l§ \DPPC HI DSPE-PEG,,, (FE/K EL 2N 76:19:5) H) =
S VA R 2218 i O\ DOX AT IR820 FrIVE & VA R, #8
AT T s e AL R, R e 28 RAXAE 35 °C
N B 2 ML, (RIS 75 R e L i W i R A
TR RV AT A 75 R R, R4S AR oA VR R

DOX-IR820-TSL BB EMBAHEMNNE KH
AR DE 2 002 3R AT i PR R, JE i HPLC RIEE 4h -] Lok
23 656 FE 1 43 5 2 DOX A IR820 () 41 35 & (drug
entrapment efficiency, EE). ¥4 % & H{ 40 pL 5 i AR %
T, NN 20 i 5 1 FE R, B 75 20 min AR, A 2590 1
M. BRI 200 uL DOX-IR820-TSL % T8
JEE L, 4 °C, F3E 4 10 000 romin”, &0 30 min
W R EE U8 B0 T JE A, JEASINIE S DOX AT IR820
. HE DOX-IR820-TSL H i &5 i 25 it & & Ky
W, NGB E RN W, BRI R E R W
EE B3R, DS R . EE &% 25 & (drug loading
capacity, DL) #2430 (1) 2) W'~

EE% = (W, — W)/ W ,x100% (1)

DL% = (W, = W)/ W ,x100% ()

Box-Behnken % 31 - BZ [ 3% 1/ 1. DOX-IR820-
TSLEHI & TE A5 % I Box-Behnken 15 1 -1
. TH ¥ (Box Behnken design-response surface method,
BBD-RSM) PR T4 T2tk it @it R &
%%, R I HLAR S5 K M L 45 . DPPC FH & K 24 flig EE ot
AL AR B R K . BOASHIF 7T 3E— 25 LA HLAR
5 /K #H tE 5] (organic/ aqueous ratio) (A). DPPC H &
(DPPC dosage) (B)~ F1ZjfI5 b (drug/liposomes ratio) (C)
PE R8N R, DL IR K o DOX (1 °F 35 0 3 2
(EE-DOX) (Y,)- )6 #4 B IR 5T 4 (1) °F ¥ RL 4% (size)
(Y,)F IR820 [-~F- 35 G 3 % (EE-IR820) (Y,) A VEM &
bR (1), JBil BBD-RSM M EE T 6 & 17 4N S2 51217 1)
Wit 4RE, #E47 DOX-IR820-TSL [ % T. 2 AL .

DOX-IR820-TSL@CCM &I

JaE 4 B i (cancer cell membrane, CCM) 12 I 5
Hl % BOW HAE K T NCI-H460 fifi 5 44 i, PBS 7k
2%, WAL JE, 300%xg B0 5 min U EE 4 L, T PBS H &
YRR I B0 Pk 2 TR, N pH N 7.4 BIMRIB M, &
M, HEAE 4 °CN MR 2 hy HE A A S min, 3 500xg
B0 5 min & BB W 2 W), & IF I kB TE WA
20 000xg &5 0> 20 min, 3% % YTUE R AF EIH W, FF XA
100 000xg &5 0> 1.5 h, ¥ 2% FiE W, BI 15 3] CCM It
€, 10 mmol-L" Tris-HC1 # & CCM JTE /&, 100 000xg
B0 1.5 h PE g, B 40T UE H PBS 43 #RI 45 4l 4k 1)
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Table 1
efficiency; DOX: Doxorubicin; IR820: New indocyanine green

Factors and responses used in Box Behnken design. DPPC: Dipalmitoyl-sn-glycero-3-phosphocholine; EE: Drug entrapment

Factor/response Name Unit Minimum Maximum Goal
A (vIv) Organic/aqueous ratio - 3 5 -
B DPPC dosage mg 5 15 -
C (m/v) Drug/liposomes ratio - 0.05 0.02 -
Y, EE-DOX % - - Maximize
Y, Size nm - - Minimize
Y, EE-IR820 % - - Maximize
CCM. Image] H%F 25 20 8 [ 2607 134T 0 #r o

AR AR H % % CCM Al BCA & A & ik
HAITE AT E, ¥ CCM £ i it 400 nm 5 ik R g
JEE, T B /N B S, B — 5 &= 1 /)b 38 5 DOX-
IR820-TSL i gV &, 2 K&t il id 200 nm 5k 1R s
Ji55, B3 DOX-IR820-TSL@CCM JR& &K .

DOX-IR820-TSL #1 DOX-IR820-TSL@CCM £
FAE K B R 4 1) VR 2 W T4 9, 1% 1 4
R fn G, 05 5 7R 7B 5 i 7 BB N s . B AR
i FH Al KRR R 28— e VR B, A5 FH OGBS 7 R AR
PDI. zeta H £ , FF M B X b, % iF DOX-IR820-
TSL@CCM L 1) 41 I A 1 155 00 o I 4 1) 2% 11 2K 24
JE R AR R 2R B A TR B2 299 5 mg-mL!, MR 10 pL
T4 B, 0~80 °Cyi Bl #14, 414 % 4 10 °C-min’',
W5 R o A4 AH A I B

DOX-IR820-TSL@CCM HHXEB D

T L R R BN - SR A M T e IR HE K (SDS-
PAGE) 40 il &4 25 11 (CCL) B & BUS 34 KA 1)
NCI-H460 41 1, f# F PBS i ¥ 3 UK, I\ RIPA 4 ffi1 %¢
fif# W 0.5 mL, 7£ 4 °C % 4+ '~ 2L fi 30 min, i 75 Bl 4
2 min, 7E 4 °CZ& {4 F P 12 000xg & > 15 min, B | i
B4 CCL. ¥ CCL.CCM.DOX-IR820-TSL@CCM #¥
b AV BCA RN 52 B VR B, FEM B 2 A Rk B
ELE T BIIN 50 nL B S, 10 uL S E B
ZER (2x%), 35 5 min, #AT _EFE, LAEE N 10 uL,
80V, 30 min, {37 A fi 1E N 43 B B PR FLR I 2 120 V
5 & T, 45 00 B AT Je 8 I 5 L 4 BREAT
I3

Western blot (WB) % iR J5 v £ 5 i 4T SDS-
PAGE, HUH &t fe, Al FH T % 6 85 1 5% % 2 PVDF Jii
o K¢ PVDF AT 3 P, FH —Huds BE R (101 000 7
) ¥ PVDF g 21BN, 4°CTHE 12h. —HHE
ghJa, 18 H TBST I ve ik 3 Wk, Fl —Hif Bl = I
WE 1 he P E NG, H TBSTHMBER 3 IR,
X 3 min, ¥ ECLA il ECLB # F ik  #& AR AL EL 101 f
Ee A 7E B0 IR A R, YIS TE PVDF JE b, i 7
4y N3 min Ji5, JECTE B [ RO AT IR R AR . R

MRS MBAMREERIREE R Xk
K H B NCI-H460 41 g LA 3x10° AN/FL %5 B 43 03] % Fol
F 6 LR A, 435l I N $5 5% B0 R 1 1 7R (DOX i &
WIEN0.5 ug-mL™), B H 1.5 h, BEEFTH AL, BT, N
0.5 mL PBSVZ2], B0, b B3GR, IMAPBS H &, &
T UE I BSOS B O SR B, LA A RE IR
% B A LA S B, BT AT 3 40

3 99 H45 e Je 240 i FEE 7D B 1 O R AR R A R 3 100
200,300 pg-mL™", 28 5K AN [R]85 [ 2 & 1Y e 2 e e
5 DOX-IR820-TSL AT H% o 4% 18 _F 31 2 g 5% HL gk
175 SRS B R, AT BCA & A 2R B RO o

DOX-IR820-TSL@CCM IR 251t £ &R

DOX-IR820-TSL@CCM ¢ ii& J& F1 i 8] 46 i
2y B mL iR E N 1 mg-mL" ) DOX-IR820-TSL
J DOX-IR820-TSL@CCM I, M #| 8~14 kDa
(1) £F 4 B Hr 48+, ¥ FL9=2 N PBS (0.2 mol-L”, pH =
7.4) #, 43 5K DOX-IR820-TSL - 37 °C /K #t . DOX-
IR820-TSL }2 DOX-IR820-TSL@CCM T 43 °C /K ¥,
100 r-min fE I IRRE . 2 HI7E 1.2.3.4.5.10.20.25.
50,60 h JE W H 1 mL IZE AT AN, [F I #h 78 1 mL & B 4h
W, I HPLC W 5E B T8 2 DOX ) JoT B %
1 SIS I W 3 AT SRR A, TR R AR OE A R

DOX-IR820-TSL@CCM [ )t #4 i B B 2§ %
1 mL DOX-IR820-TSL@CCM (1 mg-mL™), i A\ i% #r
8rh, T 37 °C/KIE, 100 r-min [EIEIRERE . 2 HIAEE T
JE 1335 h A BT 88 BUH A o 3 0, RN
SR 5 I 808 nm, 2 W-em™ [T £L A0 B 5T 5 min. 43
BIAE 1.2.3.4.5.6 h J5 R HU 1 mL & #r /M, [F) S #h 78
1 mLiENT AN . A8 F HPLC Il 5 2 DOX (& & . %
76 O IR 5 1 DOX-IR820-TSL@CCM 1 A i HE 41 .
A S I 3 AT SRR A, THE BRI R .

e EREH ZE e, BEH 1 mL IR N 50~
250 pg-mL™" ] IR820 7K ¥ ¥, R H i 20 4F ¥k
(808 nm, 2 W-cm™) BB 5f 10 min, &7 15 sid % — KA
TR FE , VPN [ 5 2R B TR 820 7K ¥ V7R 1) 6 HAv it R,
T ff 5 B A TR820 i &Ik FE AT J5 4 54 o 1tk
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— 4B ¥ 9t DOX-IR820-TSL@CCM J H: 41 73 1 s F ik
e, KA — kit ir %52, WEANDLBAS 145
B4, 4 % o~ O IR820 /K ¥ Wi ; @ DOX-IR820-
TSL@CCM 7K ¥ # ; @ DOX-IR820-TSL /K ¥ ¥ ;
@ DOX /KIFWL; ® Al /KAEJ xS I 4H o

6B SRS ST 1,3- R S R R e (1,3-
diphenylisobenzofuran, DPBF) # F T4 4h i 1 460 = A&
1% B0 R W, B BC %% T DMSO /) DPBF % i)
(1.5 mg-mL™), #R 5 ¥ 20 uL DPBF I 345 3 mL
DOX-IR820-TSL@CCM gH>K ki 71 bt A, VR 5] f5
FEIT 2T AN 0O% (808 nm, 2 W-em™®) B 5T N, AEF% 1 min
D 3E — UR AN UG RE, LA 412 nm Kb 6T ISR B E
VBN 2) J1 3R IV A5 i . DOX-IR820-TSL L5 i
25 IR820 7K I W 1 6 3 3 28 St A6 B AR 8] 07 5 2R AT
W5E o

RIMSEIE A KR A4l i (RBC) #E AT 1
SEEG, ¥ 4140 i PBS VR A i 5 DOX-IR820-TSL@CCM
(0~800 pg-mL™") VA, BH AT P45 JE Sy 8 28 K Fl 4l
PBS ¥, 37 °C R B 6 hiR 21T G, ¥ FEA B .0
(10 000 r'min™, 10 min) B¢ b5 ¥, 75 540 nm 4b 1 &
TFE S (A, BH TR (4 ) ABA X I8 (4, ) 6

pos. neg

JZ, R4 A5 (3) B E VA I3

WML Y% = (A, = Aey)) (Ao = Aye) X 100% (3)
MRS % DOX.DOX-IR820-TSL.DOX-

IR820-TSL@CCM . IR820 [} 1640 £ 37 %& /3 5| 7 B
DOX . IR820 #f X Jii & # & >4 0.000 1.0.000 5.0.02.
0.1.0.5.2.5 pg-mL" (B, 4 °CORAF . 40T B A= K
(1) NCI-H460 i Ji# 20 i 4 1k )5, LA 300xg 250> 5 min Y&
LA, BEFL 100 pL (40 SR (=TT 1x10°4) 2
o6 FLA T, B E 12 h, PBS ¥R 9 Ik, 4 Al N
100 pL I & 94 B 19 25 [ IR o A2 T b o I 1) ) % o &9k
FEVET, M3 AN E L. FEBORA R 24 0, F T35
MG . WO KT IE 6 h, PL 808 nm, 2 W-em™ ¥t
HE S S min, 4k8:15 3% 24 h, T H20OF M. EH)G,
W5 2H F 0N 10 pl 6 CCK-8 A M it — B 1 F 2 ho
18 FH G AR AXTE 450 nm A0 5E A 8, HR4E 4 5 1F 5 1 AH
Xof 2 A7 4% 6, 5 R B B A LA I 2 Al 2 Pk [
JEEPRSRanc R TR S EITE S (G

MPAFIHZE SR = [(4, - 4,) (4, — 4,)] X 100%  (4)

YHRLFNH R IR = [(4, — 4)/ (4, - 4,)] * 100%  (5)

For: A R S50 A W B 5 A, D Rt T R R
FEs A, 07 VA6 B .

FIFEFHZE KL AEIEYERR AT +
FrEZE (X +5)o R SPSS19.0 B A% () B K 1 7 220 Mt
BEAT G822 047, P < 0.05 NN A Gt 2% 7.

FHR
1 BBD-RSM E3f

MR 5258 7 R HEAT 17 L SL8, A8 A A 2 57 A ARG
T3 EN BT 4% B2 A KRBT B R R 2 &= 1
SE, LI W g5 IR 2. Design-Expert V8.0.6
BRI A DR R, SR ik 2 07 B A R B
I, P& TR R

Y, = 7144 + 4684 + 5.54B — 1.78C + 0464B - 0.71AC -
2.14BC - 22.334% - 7.78B% - 10.36C*, P < 0.000 1

Y, = 133.57 + 20.614 + 88.90B + 12.89C - 33.384B -
21.454C - 5.27BC + 75.844% + 75.37B* + 36.59C*, P <
0.000 1

Y,=62.27+3.714+5.25B~1.49C - 0.854B - 0034C -
3.32BC - 22.384> - 7.76B* - 7.54C*, P < 0.000 1

BT 22 5y TR T BN, 3 AN 35 BLA W 3 1k 22
(P <0.000 1), #2758 G 55 g b s B 2% 52 PR 38 06T
NAE 2R, 72 3 KT 0.9, Ui B Z AR Y % 1 3 A R
SR TR 35

Table 2 Box-Behnken design arrangement and results

Run 4 B C Y, Y, Y.
1 0 1 1 5396 35290  37.13
2 -1 0 -1 3632 21530 1891
3 -1 0 1 3283 26370 26.82
4 0 1 -1 6328 31740  57.64
5 0 0 0 7096 13290  52.13
6 -1 -1 0 3085 12850  13.27
7 -1 1 0 4146 37160 3512
8 1 1 0 5274 37430  39.27
9 0 -1 -1 4837 12760 30.16
10 0 -1 1 47.61 18420  22.93
1 0 0 0 7139 13430 5274
12 1 0 -1 4326 27120 17.89
13 0 0 0 7212 13395 5231
14 0 0 0 7152 13320  51.97
15 1 0 1 4261 23380 1577
16 1 -1 0 4027 26470  30.83
17 0 0 0 7123 13350 5218

L A A 75 72 5 Design-Expert V8.0.6 #4F
20 1) 9 A8 B X R AR B ) = A N T W B L TR . R
Y\ Y iR, Y, sMEAE AL B AR, A4
AT, 15 30 B AL 5% AF X 18], 19 B AL Ak 77 A A HL
AH -5 7K AH L4 4.02, DPPC A £ 10.04 mg, 25/ EG 0.12.
T 1% 2% A4 T B DOX .35 22 71.64%, IR820 4 %
N 52.51%, Kife H 127.6 nm, HZHE N 5.1%.

FR A8 A 1] £ L 20-F47 1l 4% 3 it DOX-IR820-TSL
FFI & H b DOX A 3 2 5 6 BVBUIR i A ki A%, 25 1
W 3 Frow, SEME S PE AR X 2 (relative deviation,
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Figure 1 3D response surface plots
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Table 3  Verification results of optimal preparation technology

(n=3,Xx=*s). RE: Relative deviation

Index Predicted value Actual value RE
EE-DOX /% 71.64 70.75+0.42 -1.24
EE-IR820 / % 52.51 52.53+0.76 0.04
Size / nm 127.6 126.4 + 0.66 -0.94

Table 4 The encapsulation rate of DOX-IR820-TSL@CCM (n =

3, X +5). TSL: Temperature sensitive liposomes; CCM: Cancer cell

membrane
Index DOX-IR820-TSL@CCM
EE-DOX /% 70.32 +£0.29
EE-IR820/ % 52.45+0.17

PRI
pletets

50
o 40
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N
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%o 0908 %%
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7, DOX-IR820-TSL V¥4 7K & ki 424 133.5 nm, PDI
N 0.181, DOX-IR820-TSL@CCM ] /K & K &2 N
153.4 nm, PDI 4 0.279, & W] 6 FABBUR I Joa 44K /N 73 A
B8], Hoor otk R, £5GH 0 25K o zeta #4710 &
2B.D fli7R, DOX-IR820-TSL ff] zeta HLAZ{E —-19.2 mV,
DOX-IR820-TSL@CCM [ zeta HL i {H N -26.2 mV.
DOX-IR820-TSL 1 DOX-IR820-TSL@CCM [ %1 1% 73
Ai %t B 2 ] 2E 7, DOX-IR820-TSL@CCM Et DOX-
IR820-TSL (fJ°F- ¥ K42 K 19.9 nm, —F kif% 2 {4 1E 4
5P CCM KR FE (10~20 nm) A1 75, #1145 8 AF T
DOX-IR820-TSL@CCM - ] CCM & & 1& 1fi il ) -
DOX-IR820-TSL.CCM.DOX-IR820-TSL@CCM f]
£z %t b 4n B 2F Fr 7k, DOX-IR820-TSL@CCM H zeta
L A7 ik - DOX-IR820-TSL, Jf H. 55 CCM (1] zeta Hi fif
BRI, 2% WA 67 ) DOX-TR820-TSL 4 45 i fit
P ) CCM Bt 78 & , # — P iF B DOX-IR820-
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2.2 ESTHFERER (transmission electron microscope,
TEM) 734t TEM M % 45 ' 41 & 3A.B Jir 7x, DOX-
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55 2 A S HUH O R AR 45 R — 5 (B 2A), (B2
BT TEM AR I, £ dh 75 B A R T e, &
R — 5 R FE R K R0 A, HH I ORI B
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WOEKLEEAGIAT 45 R — B (K 20), A — 25 W
R E, JEJEAE 10 nm /2 45, 5 52 CCM I S AHTE, TIF
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XoF T 2% A g 5 A 1 £ BB BR K, 4 R T E R BE N
200 pg-mL™" B8 K2 300 pg-mL' B, 3= LB HEHEE
5, U RTE M E O FRANRES . Fit, EREE
5 BT 9 200 pg-mL ! HEAT J5 4 5206 .

Size / nm

@
v}

150000

100000

50000

Total counts

Intensity / %
S

-100 0

100 200
Apparent zeta potential / mV

0.1 1 10 100 1000 10000

Size / nm
E 200
150
=i
s ]
o 100
| ]
w2
50
0]

DOX-IR820-TSL DOX-IR820-TSL@CCM

5]

-100 0

Zata potential / mV

-30

100 200
Apparent zeta potential / mV

1 1 I
DOX-IR820-TSL CCM DOX-IR820-TSL@CCM

Figure 2 Characterization of DOX-IR820-TSL and DOX-IR820-TSL@CCM. A: Particle size of DOX-IR820-TSL; B: Zeta potential of
DOX-IR820-TSL; C: Particle size of DOX-IR820-TSL@CCM; D: Zeta potential of DOX-IR820-TSL@CCM; E: Particle size of different

nanoparticles; F: Zeta potential of different nanoparticles. n=3,x+ s
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Figure 3 Analysis of related proteins in DOX-IR820-TSL@CCM.
A: TEM images of DOX-IR820-TSL; B: TEM images of DOX-
IR820-TSL@CCM; C: DSC curve of DOX-IR820-TSL; D: SDS-
PAGE analysis diagram (I: CCL, II: CCM, IIl: DOX-IR820-
TSL@CCM); E: WB analysis diagram (I: CCL, 1I: CCM, III:
DOX-IR820-TSL@CCM). TEM: Transmission electron microscope;
DSC: Differential scanning calorimetry; WB: Western blot
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Figure 4 Study on drug release properties of DOX-IR820-TSL@CCM. A: Fluorescence content in DOX-IR820-TSL and DOX-IR820-
TSL@CCM cells was detected by flow cytometry; B: Mean fluorescence intensity of NCI-H460 cells uptake of cancer cell membrane-mediated
liposomes prepared with different methods ("P < 0.01, n = 3, ¥ + s); C: DOX-IR820-TSL and DOX-IR820-TSL@CCM DOX release curve
at different temperatures (n = 3, X  5); D: DOX-IR820-TSL@CCM DOX release curve under laser irradiation (808 nm, 2 W-cm™, 5 min)

(arrow indicates the time point of receiving laser irradiation); E: Temperature rise curve of IR820 aqueous solution and different components

under near-infrared laser irradiation; F: Temperature rise curve of different component aqueous solutions under near-infrared laser irradiation;

G: Decrease in UV absorption value at 417 nm of DPBF reactive oxygen probe with NIR light irradiation (808 nm, 2 W-cm?, 5 min) of
DOX-IR820-TSL@CCM, DOX-IR820-TSL, DOX-TSL and IR820 aqueous solution (0—10 min). DPBF: 1, 3-Diphenylisobenzofuran

DOX-IR820-TSL@CCM-+Laser {1 1C, {4 17.83 ngmL",
X§ NCI-H460 4H Jiil i 4 1] # )z 1C,, {5 5 DOX-IR820-
TSL+Laser /i lL B A Fiih 2% & X (P <0.01). 41 5C
iR, REBOCHE SIS, Free-IR820 I H K 4 1) 41 il
24k, 1] Free-IR820+Laser B % ¥ J& (1138 hi1, % NCI-
HA60 i iz Z1H J 1400 51 2 AN W7 448 o, SR HS R 471 PTT
TEF o R RS N 0.001~2.5 pg-mL" i, i

Table 5 The result of hemolysis

2D FEE BN, A o NCT-H460 fiiJe 200 i 1) 410 i) 2%
AN W7 18 0. 5 NCI-H460 Jiti & 41 i 0% & 5, i b
DOX-IR820-TSL@CCM 5 DOX-IR820-TSL@CCM-+
Laser 0] #l1, 249K i B AR R I AL s e d itk . 4521
W E T LR A iR A0 PR ) AR DG T RE B 1, R v
Wb 3 [R5 G B AR T, 3800 T e 200 T i O A F HR E
5440 i N 2450k R 3 I, B v M

Group Red cell suspension/mL  Saline/mL H,O/mL DOX-IR820-TSL@CCM/mL Result Hemolysis ratio/%

1 2.5 2.4 - 0.1 Unhemolysis 1.36
2 2.5 2.3 - 0.2 Unhemolysis 1.49
3 2.5 2.2 - 0.3 Unhemolysis 2.04
4 2.5 2.1 - 0.4 Unhemolysis 2.15
5 2.5 2.0 - 0.5 Unhemolysis 2.32
6 2.5 2.5 - - Unhemolysis 0

7 2.5 - 2.5 - Hemolysis 100
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Figure 5 Cytotoxicity of DOX-IR820-TSL@CCM. A: DOX-IR820-TSL@CCM results of hemolytic test; B: IC, values histogram of
NCI-H460 human lung cancer cells; C: Histograms of survival rate of NCI-H460 human lung cancer cells. n =3, ¥ +s. " P < 0.01 vs Free
IR820; P < 0.01 vs DOX-IR820-TSL; ““P < 0.01 vs DOX-IR820-TSL+Laser

Table 6 IC,, of NCI-H460 human lung cancer cells

Croup IC,,
DOX-IR820-TSL 298.75
IR820+Laser 113.64
Free DOX 88.93
DOX-+Laser 79.37
DOX-IR820-TSL+Laser 38.16
DOX-IR820-TSL@CCM 66.85
DOX-IR820-TSL@CCM+Laser 17.83
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