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Advances in platelet membrane—coated nanomedicine delivery system
Qiu Siyt,Li Siyi,Xu Huan ,Huang Qinghua, Jin Hua
(School of Laboratory Medicine ,Guangdong Medical University)

[Abstract]To promote the exploration and research about platelet membrane—based nanomedicine delivery system,words including
“platelet”, “platelet membrane”, “nanoparticle”, “drug delivery” were selected as key words;literatures related to platelet membrane—
based nanomedicine delivery system from 1961 to 2019 were searched in Chinese and foreign databases,such as PubMed, CNKI and
others;its characteristics, functions, development, extraction methods, drug—loading methods, clinical applications,advantages and dis—
advantages were reviewed. There are many kinds of membrane proteins on platelet membranes, which interact with different types of
cells and play specific physiological and pathological functions in the body. Platelet membranes were extracted by repeating freezing—
thawing method , and were used to load nanoparticles through covalent conjugation, direct encapsulation or coating. At present,
platelet membrane coated nanoparticles have been used in anti—tumor, anti—infection, treatments of thrombocytopenia,immunotherapy,
phototherapy and so on,with a broad application prospect. Platelet membrane—coated nanomedicine delivery system has many advan—
tages,such as long retention time in blood circulation, high targeting ability and good biocompatibility;at the same time, it has short—
comings of complex preparation process, biosafety and stability.
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i IR P B A A0 e 7 A R B BTy, T kL
12 2~4 wm, 1EH ITHEGE B (100~300) x10° 4~/L0, SF-35 75 4
8~10 d, TEIM/IMRIER I | AFAE 2R R 1, anis
JEFE 11 GPIba GPIV GPV .GPVI GPIX ,CLEC-2; S35 &
F CD47.CD55 .CD59; 8 4% allb.a2.a5.a6 B1.83 % 4>
ST IRAS TR B A B BRI B, W ORI LA P B0 )
R AT OB AR 1A 2 5 H LB R 2 5 HLA %
RERL M S 5 G i 0, DA S AR R B A K GRS R AR
PERBIRIOAE B ABL, i/ MRR TR R PR
i 6 A0 S R T Y P 2R S AR ELAE T, (i AR BE 5 2
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2 M/MREERARGH RENHRTHE

1970 4, Hebden HF Z5USIE 25 K R SHC A AL B, 3
TR ST R BRI K R AL B ) BB PR I
MR AT R BHEEZE 259, 1990 4 Hughes K 250971 F L2 5
VR L/ MRAD L 96 (R N2 9, $E 1) M4 i, ST il
JINAR T 24 RV ] (R AL 27 TR 3 /MR S s 3
PR EE 2015 47, Hu CM 25RO Y A5/ N B
HZVMTERTT %2 3R (vancomycin, VANC) 4K 254, ]
FIRYTIREAR Sk B A R0 TR SRS | 33 Fre ) A I/ N BB 44
KGR SE, 2017 4 Dehaini D S5E2HELT 20 IR i /)R 5
RGBT A R 2 AR 24 BT 2 R 20 L A
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3 M/MEBERENTT &

£ MU 21 (ethylene diamine tetraacetic acid, EDTA)
ALBUETELIN, 2T 100 g 250 20 min KA 5 1L/ L2
(platelet rich plasma,PRP), K 100 g #.0> 20 min Zlifk, K
T Bk /MRS K 5 4 1 mmol/L EDTA Fl 2 mmol/L R
FIIRE E1 BIBEERERZE 1 (phosphate buffer saline, PBS)IIA
Fafifb iy PRP H, 7E 800 g B5.0 20 min J&, 35 L3, # 1/

WCEIFAER A 1 mmol/L EDTA FIEE F1BEIHI 77 9 PBS 22 nh
WP ARG NOE R . K FIR B AE-80 CIR R, il T
fifidi , B 3 W BEE A T LL 4 000 g B0 3 min, 153
KR /N, 55 2 LRI Y PBS Y% 3 WU, 40K
FICHE/KT, Be)e 42 kHz, 100 W R 5 min, 155 ifi /)M R0,

4 M/NMERRARER R R BT %

4.1 Ao AR ENABER S A

Pl AR I A2 o /DN S 299 K 2 AR S5 R 1) 25 4 Ty
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AR, T TR METRTURE K P il RIS 28
42 o RIEAB O HY

2y el AL bk R ARB AR
A TR T AR T R AR AR P . B T R Il i BURR R
TR 11 25 A 2 11 4 463 i 2R 1 B AR (- dlisintegrin—like
and metalloproteinase with thrombospondin type =1 motif 13,
ADAMTS13) , S — A S 1 U0 5L A 0 ot 4 P 0 ot A5
LA 55 R B 2 3 2od 9 75 ) 0 i/ H B 2 ADAMITS 3,
fil M ADAMTS13 /)N BRUGEARBER B 473 5 i 2 /N sl ik il
YA
4.3 AR 6L 3 AN R B

/RN K 50K (platelet membrane—cloaked nanopar—
ticle, PNP) i f 44 K JSURE PN AZ I/ NBR S48 2 111 % 52
454, Hu CM 4520R R P 1 AE SR FLIR - 5 LRI W) (poly
(lactic—co—glycolic acid, PLGA ) F ML — 2 ML/ MR, 3545
PNP, 37 5 oL W GG A S 2 BN 25 SRR W PNP 2% —5e 4%
¥, 3 ELif MR EE B (A5 5 IR 1 S 1 B e B
R IR

5 M/NRBEZARZSHEY R A

5.1 BT ARG A iR 5B

51.1 ZRVEEHEE  Hu Q SRR 2 LTI Rl RIS 7 (tis—
sue plamnipen activator, TPA ) HIFI-E R EN (alendronate sodi—
um, ALD) 45 T i/ IR, JF HT A 204K il 45 1
TPA-PNPs, ZHK 255 AT ALD $8 ] B R A8 i
b /NS T 1 P-E K S ] i BB AN . LR A e i
5 25 R S AR SR IR, B 800 e A [l i A B e
Ve

512 FUBRE /AR TR 1O %) 2L B s A AT R AR 5
FUen PRI, Ying MAFSHE /N3 H0988 2590 ) 35 R (doxoru—
bicin, DOX) ZEAR ARSI il M B PE R T 3R4% DOX-PLT,
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A ff P O S 25 R T 2T 40 (red blood cell, RBC) )
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THI#E5 DOX Fil DOX-RBC,,/INRAEAF LA 2 Ryt
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F143 AL/ DN RSS9 KR 08 i) P PR I 45, (5 409 K 245 40 1 oo
TR TR . 53 SCHRARE BT 2 1 i SRR 44 K 24
VIR T 50 St o s 40 P 0% 240 B A1 3% 4 2R T TNE
ARSI T8 S ECAACRT DOX, TG SN U 717 -3 36 A [
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BEAN, Jing L AP H GRS R TTY 7 i  H SR 0 R ARk
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SEETR I, LS o) e o R T 245 L R PR 2 L1 v B3
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52 &7l IR IR

521 FIE SE S MBI R VIR ARG MR
S SEERIBAGER A Ik M RE . 3T Uk, PNP BT X
SAEHRAL A SRR T, FLR MG G2 I 5 R I MR G B AR
SEBUIR, AT BT 240 i ARG 15 S 1 4 | iX FHPNP
HARAEHIEYT BRAL TR AT IR B,

522 SKHREIEAL  ShIKOERERE AL BEHUR AR B RS AN
FAESURR T MAE B IR o AT HE I SR B AHDC Y Z R AE Y
TCE [ PNP ALRE S BEIRES & , 167] 5 5 T BEPIE 1 X
WA R, BT TR S KRR R e . i
TMAEE R (rapamycin, RAP)FT KK AL E AL i A8 03 254
RPN 4 S RIE FH R A1), Song Y 569 ] PNP #E [1]
2520 RAP 38 it B IR OR U A0 M 4k 75 E Wk 200 i 1 e e o~
Y AL R e A 50 b 5 B 2 s ko R A 1 2 e il
BFEE R R E I PNP 2SIk RERE (L BLAF 025 2
523 sbIRSIIKEeAE RS BRRE B A St TR R
{18 TSR S K A R B A K TR A s e, 4 LA P R 32 4
B IR 22 5, B/ MR PLGA fidk £ vifth 3, 1
P /IR, T6 7 7R 30 Bk A0 A% R R 1t /DAl B 3
PEVEBE BT 240000 A SR 10 TV R fifi 22 76 fih 38 75 7 0
T FFER GRS A K BBk R AR A T
527 PNPs f 5K RARER sh ik h i I IR A 45 A 25

AT I A5 1) R T el
53 BT mEERR

I /INH RS20 K 25 245 3 5 IR BE 8 i 25 80T Fn AR R
Rk ME B ARAMYRIVE T, SEIURS ST | e i E R
W BN T 25008, A SCHRRIE 4 VANC Ing ) i/ i
i kA5 VANC—PLT Xof fiff FF 4274 AR 4 o € A AR BR T 110
TVRIBCRARGF, T 5 & B A 20 B R A0 A 5, 17 HLIL T
SR B VANC Fil VANC-RBC™,
54 87 oY SRR, bR R

T B E T /N A | P R T AR e
SO A 10/ NS R D Lk 1 ) BE R PNPs B A
I BRPEGTIL NBTAR IO /MR S SZ IR . ZEPTAR TS S
FA I Nk D SR R B PNPs ARBR A /N BRI/ IV TEOR:
FOUEF , ki Dy RERE I /N,
5.5 IR EFH NG ARG ST

H AR (W 100) TEWOE BEE T AT BEAT L3 197 12
(photodynamic therapy , PDT) FIEFT 7 (photothermal thera—
py, PTT) SR, oA Ra 41 4 2 1) 25 B T AR SR, T8O
0 ML R TR RGN FH 32 BB o Zuo HAEESFH /M
FLEE W 50,0 24K UKL AT — HH SUNK (metformin, MET) 1 % th
PNPs, HoH il /M T G4 W50, AHEEEAL ; 1L/ -5 9 20
I ) 0y v a5 5 B 0 A E Sl AT R IITW 0.0 i
SRR R B8 5 TRI I MIET T Rep fICRE S ik 8 it e g e 4, e ¢
G T W0 /S0 PDT A1 PTT 347 R, ELXTIE & 41
LU REPERAR

6 IM/MREAREGHREHEBESRE

6.1 L Lehs R Rsbik

6.1.1 SHRBUAILE.  BRBASE th— D E A B2 5>
TFHBAERIL#EHL, Ding Y 4590 7 2% DOX 1440 fifd 25 175 ik
B A T A T 5 380 0 /N BUA A HE e 60 7 /DN BUAS [ 8%
B ISR AR WATARIRTE | S RE sl 40 A% R 17 L, e W)
JLHA RAFMA PR E . IO, BRIV D SR R G2
S—FRURMEBERT , 5 5— R BERAR LL , HAF LR () T
Ik 48 W, AL ht, i A a] DLER A4 i a4 E R AN B
RS B T 25 W R A AE FH . Wehbe M 25058 i W5 i
FiiAALE CD-1 /NEUA NGB 177, R B B AR B A
O fEE i SE S T IR, SR, I B R = 45 A 58
Rk AR A W ELR A R B R, S BB T REOR
PR PRI A8 GORE B DGR ] B 56 8 A5 44 1Y 1/ )Ml
R, Tl 28 3 AR K Gt AR RS AEL 19 SR 254 | FERRAR o f
FH AR SE B0 TR il /NI AN K 25 25 RGEALEAT |3k
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GEALAFAE— SR R 2 Ab - H ) 48 T 2T A 2% NN 2% T Il
N A T 7 L i/ MR B R v ) A SR AR 1 A
6, Rl R SR IBCD SR EH, 4025 T N2 ME 5% R 2
I/ AR REEAE R L 2 THT 2 A5 AR 46
6.12 SoEREEGUKRLILEL SERBHE R R, 544k
FREVIMC, FeRMANKNL R 584 n] A= PR R A= DA 25 11
RIRRA Wy e M 1, R e AL PR e, A=
AAZEE AW AR IR B SE . SR, 7 SMEA KR
PP RGP VR T 14T A A AT, T 1/ N R T A 24
KRLAEAR AL I AR A S, R FE SRR AN AL ] 38 1o 4
) AR B IR BN 25 ) H I, (EUR AH L2 R /MR R
YKL T AR S T AR 11 5 e 4 L A A T 52
BUE SEJ oA T IRV BB a3 211 S 7/ N = N o4
T RN KA At 73 T v 32 IR 6 v 9 45 5 B P RO AR
FEPER T I/ IR 20 A O 2% T (R S PR SRS TR RE
THAI ML/ IR AN AL 1) ] 2 S 7E A K KL SR | — 2
/NP RS, L] 28 T PRIME , BRI A 2
6.13 HSRIAM-FIEIRILBYILE  PLCGA 9K
R I T, T A R LR AN SRR T i AR AR
I, AT LA A b 0 T S 0 0 o, FEE AR AR T 5%
[0 T 24 A SR RN 24 S A R R LV, AR PLGA
HAT RAFIAE Y] A RS T PLGA MG T2 Xf
il 9e 26 %) 5 ShHE A, PRI Wang H 25660 £ 38 bt g 24 4 s
IR PLGA 2R VLA MM/ VR S LA S iR g 40 1) 1, HL SR
AR A S R B SR GO BT A L
Jie e £ T /IS RS A K P R IR 2 33K 2 p T I/ DA A
T P PR S 122 RN CD44 2R m 25 4 1)
S5 [RIRTE H22 fapded /I BUA P 9 A= 0 4 A i 2R 1% M
KAEFEPIRE IR SR, BE A A5 B0 R A, LN R
ETCHIARLN , BEAR T 25001 4 SRk o SR, AL il /)R fe
TR i A RSN e, T S SR RN 0 S AR
1M H H AT 4SS K 2 5T sl isi sl | Joxh AR 4 4
[ R 5 A S 7,

6.2 L fiuzmRaniay K Th R e ik
6.2.1 SLLAMEIEGIRGA I RGE  BORAKRLZ 3 1l
JINHR R ) A 35 D2 1 AR A 2D T WL 9 S i R e S i

FEA T 25 IR P A BRI Ta] , {EL At 40 21240
JRAE/N LR NIEERZT 40 d ZEAMRNIRER 3 A HAIEER
PEHAEWIE . AL, M/ MRBEAR 45 25 R GEAIN T4L40
PO K 25 25 RGN B 1 MR O3, FEnT AN B 1n)
B | R i 2 TR -5 20 AR A TR T
SRS 22 b R 1) 25 24, A SR R i A PO 4
A TR R AR BT R 25, (EE A SRIZ R SR
FEEAL TR B, il frid BRI A58 BeAh , AT A RLL
MRS, /MBI AR 2 R 3 s R Y 8 2 A
AR, HL AR,

6.2.2 SHAMMRAKRG ARG A Rk Ld FHA
R /I P A B , AR RIS L 1) e 13 m] S 25
EVR PN OAEERIS (1], BV ) S AE 007 11 933 2 M, (HLE , ot
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P12 A BT oK B 128 2y mT DA I A8 S A% 30 1 45 AR 2
AR T 0 I ) A DK AORE P L B 1f E5 Fe , n  e 2
JLORZRE R 20 KR i o B P D R 1 EL A BT 5 B
FRIRE A0 bR 2R B 23 - P RE D . 5 HAH LE i/
AR BTG B B A W 5 o, (H R TS 208 2 BUR A
P EY), BAT RAF I St A,
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WA 1) () TR 5 5 TR EL R BRS , M b g 45 LA I, R4
Kok LA AR N AT Bl T ) R 1) A S U 2590
Yang J S5 5 5 40 MR AL BT 6 3L e6 IOZAK 4 Mk
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PEHBEE ) 15 AL, JFRELL pH AR E Yy R W, At
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[ JURA AL, 30 T L5 45 52 458 L R R S i AR | AT 35 1)
TR I A R R A A, SR I/ MRS 44 Kok
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/NI K 23 25 R G0 B AT 22 AL E, Ak A R 0
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