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Advances in Liver Active Targeting Drug Delivery System

GAO Sigi, LUO Huiting, PENG Zhirong, YAN Hong*, XIA Xinhua
(School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Active targeting drug delivery systems are becoming a hot spot in pharmaceutical research. It can
selectively deliver drugs to targeting sites, decrease toxicity to normal tissue or cells, reduce the dosage and frequency of
administration, and improve the drug bioavailability. Through searching and summarizing relevant literatures on liver active
targeting drug delivery systems in the past five years, this paper reviewed the preparation process, characterization and targeting
evaluation of active targeting liver drug delivery systems from three aspects: hepatic parenchymal cells targeting, hepatic non-
parenchymal cells targeting, and liver tumor cells targeting. Its prospect and problems are also discussed.
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V448 L P P S5 5 AR A S92 5 40 Y 2H A, HG RS
S AN 24 o T S AR R Y 60%0~T0%!!, e JiT ik
1 AR 2 A B 2 — o P T A i A 4 A A I
T A FORE Il A T RE 5 AT R I RE AL T
Jife b 5 B A TR AT G, PR, TSI T A R A 4
Y7 U B S Jo A M 3 1 A R TR AR
F 5% {& (asialoglycoprotein receptor, ASGPR) , H
KR (glycyrrhetic acid, GA)3Z &% 2 Fp sz ik R H
SR 5 AR LAY BC AR ] 9 45 S PR 45 5 T SE L 25 )
AT SR ), WLIA 1a,
1.1 ASGPR 41 %Ry HFHE 1] 25 245 R 4t

ASGPR WLAR LA S 1A 25 — e 1Y
W7 L S W BE A AR e R A S o 4 i R TR R
[ B E A (1~5)x10° D25 A0 L], R TS
240 0 b AR D S B, Sk A ik Ay I 1) 4 Y Y B AR
#EA AR . ASGPR BEIR B A i #5717 21 FL B (galactose,
Gal) ol N - & it > FL ¥ e (N - acetylgalactosamine ,
GalNAc) 5k Bt 1) 2 ME WAL BE 25 11, BAT s SR AT
i REIE i R RS A T B A AR e R e I
R ARSI 25 v, P 0 A2 R T A 45 4 S 30
JFHESE P, ASGPR A3 (4 T4 ) 25 25 BF 50 32 B4R
HAEF R TG . Bl BRI g T 24
SRS FUME T I 5T 852 0 1A B B4 I N9 7
222 LB TSC VA8 T ) 4 R o 7 R B A P A el
PR 7 L PP B3 B B bR, B 250 7E /N BUSFIE

Ty 2R OR T HALSE . B =M A TR
WEAL AR 22 P R OK BRI N AV ST IS B E 3L
BEAL 1 9 K K EE A 38 40 K BR 10 4B B R v, el
b L S WA TG P 0 [ R Y oSS A
Fi-lc BUERIK, g AR IORS PEAE W7 T . ASGPR 41
F14) 25 DT JHF S [ 3B 326 22 DL T g U2 (Gl e e Lo
BAFIR ), © Wch B v E AN ERR YT BT RS 2
— . ASGPR A3 i i H m) 45 24 32 G0 AT v )0 A
M) P, 2 RS2 5 200 38 ) 0T 5 v e )iz B — 36
1.2 GA ZRA SR LA RS

GA J& T R AR rb 52 B H B iR 1Y 32 2K i
Yy, BA PRI BT A8 Do 55 25 BEAE FH® GA nl LU
il 2 JDE 28 R A 1 - 10 U5 S B BCTE | DT 7 JHE 400
rh o AR R VE T 5 AT 3 0 T 2H 200 A R 1 AT
2 B S 1) P AT R 4 PR R T Y GA R S R
B ALK Z AR T A HE IR 1) A S,
SR — P ELAT IO FH I S 0 SRR ) AR, B IHE S
WM B A UESE T GA A 1 R 1] 45 24
A Z BR R M MR ) 22 s A8 B2, 41 Rohilla S5
DL GA E A HE ) FCAK | 38 2ok 15 - B e Ak i 2 ) 4% GA
MR ZRBTHE AT T 5 B (glycyrrhetinic acid—modi-
fied chitosan, mGA—-suc—CTS) g KTk, 251Csh H
WA B A 5 2B, mGA—suc—CTS 24 K i
RLAAG G BT HE AR A VT 76 SRME AN K UKL B8 735 4 A X
A5 e P JHT 5 IO B v 190 I S B, DA R B /N g T 4
JRLEE P, O AR FE Hh A 22 R G AR A M 4 oK TR 15
UT 2.59 %, B BER R M, A R T B

TE ca TR 240 MR 10 25 245 28 5 5 b T 52 I 240 D 1 2 245 2R 9 5 o 1 5 D 2400 ML 1 24 245 R
| 3MFEHRELLGRETEE
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JHF 5 J5it 240 L ES 1) K AT 2 3 B 4 B AL v 1 A R
TR B[ BE AR - R £ TR - ER R & TR
(cholesterol succinate monoester—polyethylene glycol—
glycyrrhetinic acid ethyl ester, Chol-PEG-GA), [
B 4l A T AT R B & 4 A B A (brucine  lipo
some modified with cholesterol succinate monoester—
polyethylene glycol —glycyrrhetinic acid ethyl ester,
CPGL), K2y sh=# 545 R A B, CPGL iy £ I
1 (area under curve, AUC) ¥ flg ik m B T
2314, Won a5 A BHE M9 CPGL RERS i 35 4T
K 2G0T B), BAEJF b oA 9k B e . HAT, GA
525938 i WO BN GA-Z5 Y 2 & Wi 2 9
SR R I P AEE ST AR TR A
1.3 A 1 45 25 14 &

B LA b JURD T L 1) 25 25 R GE 50, IR I IR 2 4K
(bile acid receptor, BAR) 175 i K 5Z 1K (scavenger
receptor, SR)JFH L [R] 25 25 R GE (A o i),

2 FFEES MRt mA s R

JHF JUE A S 5T 40 £ 45 Al A5 20 i (kupffer cells,
KCs) JF 5 W 12 40 M0 ( sinusoidal endothelial cells,
SECs) AR 41 M (hepatic stellate cells, HSCs) %5,
29 3 IR 20 B A 30% , IR AR R 8%, KCs J&
T I SE N Y AN M, AL A B A — W A
Y 80% LA 1, 32 T e At 43 A G B A S BEAY B ik
HEAY BT DI RE , AT LAAY Wik F T BR 1098 B 5 ),
SECs 2 o B2 5 4k 19 P B 40 B, 7T 76 JH 40 A 9 119 &
J& LA e 5 S8 0 FIIRR G S AT 5 I T T A2 b R A
FHUC, HSCs J2 JFFIE 7 05 40 B A0 58 o ) 3 22 40 i, 2
WFEFAEAL i F2 ZE0K 8 I3, TR, PR 52 o 40 i X iA
SP IR S BA S8 S, T IO 4 LR I ESE
Jo 4 ML 7] 25 25 R G, LR T e
2.1 H#EBEZ 1K (mannose receptor, MR)A 5 A9 {F
I 2525 R GE

MR J& T C BIBERE RAEZ AR, LR S H 820
S5 G RRPETTAS 44 10 AT PN B 20 0 2 T R A7, oA
Iz B A5G R S o MR TE TR0 SRR 52 35 4 S fn
A5 N R PRI 1 3D 25 05 TS A AR 0, B
GO g 107 T e 5 RS H S 0 — ) A R -
[# % (mannose—diester lauric diacid—cholesterol,Man—
DLD—-Chol ) #L 1i) Fig 1<, i % H 85 0l A1 AF [ B3 e 44 48
i H R R B8 K (glyeyrrhetinic  acid  liposomes
containing ligand of mannose—diester lauric diacid-
cholesterol conjugate, Man—-DLD-Chol-GA-Lp), 4fl

Ji 75 P 45 5 7R, Man—DLD—Chol -GA—Lp 7 i 5 #e
JEJCEN, 525 F IR B AR L, 20 i 2 VR HT /)N
LA /N B 2L AT i 56 45 2R R, Man—
DLD—-Chol-GA-Lp HY4E 5] Z %[ (48 5] 2L % (targeting
efficiency, Te) ,AH XS # [0] R % (relative targeting ef
ficiency, RTe) HMIXJHICR (relative uptake rate, Re) |
IR BE LU (peak concentration ratio, Ce) L FGA-Lp,
Herh Te @ik 54.67%., W] Man-DLD-Chol BC{A AT
R TR m R, oAb H @82 AR IR
I S AR [0 R 7 7 T AR IS T — 8 iR
2.2 HEEM-6-BEmR/HE 5 F A4 K K F (mannose—
6-phosphate/insulin-like growth factor, M6P/IGF I )
ZAEA YT 45 25 R G

MOP/IGF I % fA Jt —Fh Z e % AA , 1776 T
HSCs HYA I I, G855 H ER MM HE 25 5 o DRI 440 i
20 R 48 4 R, 23 0TS HSCs, #6171 L 4
LR T ) MOP/IGF 11 32 /8K ~F- , 5 it , M6P/IGF 11 n]
VERIGIT T AE A0 0 5 S P AP0 H G Wl —6—- W R
AR LS F 2K FH (mannose—6—-phosphate  modified
human serum albumin, M6P-HSA) X} M6P/IGF Il %%
B R, W R R HSCs 3R B2, A
M6P/IGF 11 % & 5 M6P-HSA T & 5 5t 45 4, L
M6P-HSA A HE bR , AT LS00 ) 45 24521, 45 40 #
AP 2 T MOP-HSA # i) fig i {4 | 2R H 2 6 44
AL 5 B B2 g (fluorescein isothiocyanate, FITC) 45
i, PIRMIEE M6P BLK ) HSA-FITC 4y %t If, 5
HSC-T6 21 il 5 3% 24 h J5 M5, 45 R M6P-
HSA-FITC 20 5 3% J5 7] LA WL 48 8] B 58 1) 4 (58
17T A A 6 MOP BL 1A (1) HSA-FITC JL-F- %A 93k,
AJ UL MOP—HSA " 5 (1 81 1] 4:
2.3 B BR (hyaluronic acid, HA)3Z &A™ 5 19 I
452 RS

HA S A4 5 4 H A1 K& 5 70 48 i 1] S5 9 3 22 Al
g1, FE B ER AR A0 5 BT T 5% N A R A
B RUF 0 A VA A mT R P S e R R
FH 25388 15 AR 40 M 26 1 5 2 Fh HASZ
& R HZ AR 44(cluster of differentiation
44, CD44) | 4f ff UiF i 5% 1 (receptor of hyaluronic
acid mediated motility, RHAMM) %5 , H: # RHAMM
EBAFAET HSC 41, Thomas 529 45 T M A 1
I 375 W1 5T R (HA) B, 343 1 HoAE C3H/HeN
/N BB R rh st 55 HSC 41 ML 7% AL 19 ] BB o BIFSE 45 2R
FW HA BRI 2 R LF AL IF e b B
S VD IH Y 3 261G i, HSCs A9 8 S 1 8 B A 388 m /1N
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R 114 1L 375 T 7K ST 0 5 i AR P TR e SRR, R W
i 3 HSC ¥ [ B 7T A R AR HF 27 A b o UL AF,
WA W E IR T EW IR S K82 B 5- R %
WE 22 J0 L B AR B R 25 1 LA R Bk RR T 25 0 1
1326 24 /R R WFST, UESE T 28 HA 1845 5 (0 ok 45 24
RERENCE YRR E B SR
24 MEEEEERANZOFER SRS

LB BELE 4 85 H (retinol binding protein, RBP)
FE—FENR AR E 1, T 4E4E R A(vitamin A, VA)
(0 5 i A7 HSCs fi# A7 1 i 4 B 80% 1) VAP,
VA 7] DL 5 HSCs % 1fi () RBP HF 7 45 & #F A
HSCs P, AT FH F #8365 97 IR, Qiao S5 27
T VABHI 28 2 — Bk hb B B & W e o
ST 25 S R HSCs Xt VA 18 4 1) J5 3R 14 WAL HE oA
B 1 = 50% , WAL, 2B M S 1 e B 7 T JE v iy
SRR T HALSE WA S d 5 5k Re LT IE
I R, KT VA B4R 2 Fk
Acb T 8 5 A5 0 e TR T 240 e EL A i

B LA b 438, 384G 0 5% 28 Bl /B A A AR K
F 52 1K (platelet derived growth factor receptors,
PDGFR) il 005 171 A A 50815 4 2L 8h 2 -, Y T
L YEAL T FFALZ T PDGFR-B 2 k W 34 Jmesl A
I /N AT A2 A2 K R 7 BB(PDGF-BB) H ) 3 22 1%
¥ s IR BK PPB J& PDGFR-B Fr 5 MEBe A , 36 T b T i
I+ PDGFR-B 43 0y JHF 8 ) il 71 , {2 PDGFR-B #£7E
A AR A v 1 JRy R BIR A T I PR FH RE)

3 ARG RS

JHF 98 2 A4 DR e FE 98 AR i e I e T R 2
Yo 0 g 24 o8 DR TR 1 9096 JHT Mg
20 MO A 1) 45 24 AR G0 RE AL 1) P 3 K 25 W) = B AN
P G A AN R A R . R
ULY I R A B R 25 25 R G L WAL T a
3.1 PR RN 452 R 58

BT BEBU A TR B BT, o2 i — P Ul 5 B
PR SE T 1) A S TR A PR 230, BAT e S MR R U
SRR, T T AR BE 2 U, B R
T S R AT 250 K R G SR IR
S PE IR Y & B OET IR B BIETT B — Pt
PR T 1 ST B 1) 265 24 2 8 vh BT R A AR 4y Bt
A B s B HE I AT ROR . BEE Y T
PR AR YA W 4 J5% | 1) 1 B 5 | I ] B/ B A
I FAEAWH B

3 AU i 1k UL 2K 11 SR B (3—glypican, GPC-
3) o — Tl 200 i 2 T K 1 7 400 i g ) A R | R
BEERW, BHRTN L, X GPC-3 B & T Z 7

F 2B A PR (I GCC-3 HN3 HS20 A1 YP7), Hirp
GCC-3 Bk Al RIS . GPC-3 Al F7 Wnt \YAP
1 Hh 55 Z2 05 508 B, o2 988 0 7 00 45 S PR 48
Z— Gan FFPIF R T —FhEH: T GPC-3 MHT AL
AR PAEJE (sorafenib, SFB) )R & 91K KL F (so-
rafenib—loaded polymeric nanoparticle, NP-SFB-Ab) ,
A Y0 b 98 52 58 25 L 7R NP-SFB-Ab Xf HepG2
0L A RE T, 5 T AR [R) ¥R B2 19 38 25 SFB SFB 44
KKE (NP-SFB) L B A 25 ) 51 280 (9 94 K L (NP) , H
NP-SFB-Ab fi {3 # il i 2B 1<, i {85 SFB Al
NP-SFB, Qin SF=RIHT AW G & AR pEbiih S5 5
BT BN KR AR, ) A B AT B 1 R R D R
FIPTIAGI AL (brucine immuno-nanoparticles, BIN) ,
SLE SRR W] 5 R T S BRI AN K RLAR L
BIN X JH-J 41 i 1 B 14 410 ) 4 ] B 3 BIN RE 47 5
A [ A S LA A i v A ) s Y A A Y
FI ) 4K A P 0 70 e AR 1 BT A ) T e e A 1)
W FRGA HA R ABA A TE— S [ 3, 4%
SR SR TR AR O BLTR T A BT 5 259 Poik X
ARAR = W ) JR e Al il Oy A A R — PR
B pE REHTR I ) 5 0 B 52 45
3.2 FRBREAZIRN ST 452 RS
R T 1 % K (transferrin receptor, TFR) & —
STz 3 A T HES W AR oA B s IR AR 1 R T
20 0 v B KT LA SR 40 i e R Y AR
P X TR, AR AR S 8 20 ) R S MR RE Sk o Hu
SEPIS T pH R4 AR IR S5 3 5 BR AR L (trans-
ferrin, TF )1 (1) 5 Ik frie 20 e 8 BOIR R 40+ SR 88490
5 B 5 & (doxorubicin, DOX) 71 2% 76 Ho i K I A | ok
il & pH A A AL 1 JEOSUR R T {8 i ) 29 K 4k
(transferrin = conjugated pH and Redox —Respon
sive histidine polyamidoamine dendrimer/doxorubicin,
HP-ss—PEG-TF/DOX) & & ¥ . TSN FIAR A ) BF 52
W], HP-ss—PEG-TF/DOX HA & (9 25 4 & 2 AL
S 14 96 240 48 BURE ), AT AE HepG2 i 8 40 i v it
PSR | AE Y 5 JH b8 4 B vy O T 0 HLEA B
FAY S JUE D R A
3.3 MERZIEAN TR G2 R 5
iR 52 {K (folate receptor, FR)&— 243k 5
MEALASE , R SE S FR A5 AR AR T E A i),
FR & B2 R 58 T N\ s 4 M 3R , AR D AEAE T
T AR b K i FR 8 2% 19 245 9 AT LA ey 32 o)
T AR B 2 A e R Liu SF U] 4
TR B R 0 R 4 (diacid metabolite
of norcantharidin, DM-NCTD) i M2 (folic acid, FA)
PO 2 2 — B84k (diacid metabolite of norcantharidin/
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folicacid—modified polyethylene glycol, DM-NCTD /
FA-PEG) I BT A, 7= it A I 0 BB L2 115
RiAEZ)2 200 nm, 153 >80% , MTT 4 il 44 156
R, SRS FA i) PEG IRFUAA4A L . DM-NCTD/
FA-PEG JI§ BU/R X H22 JiTJi 240 i % ) 20 B 25 1 A
FBA w35k, A=) 0 A5 R DM-NCTD Ji 5t 4
3 T bR HE 1 80% , B DM-NCTD/FA-PEG Jig it
P H22 i 988 /0N B i 96 40 ) VR A T i S 1Y
DM-NCTD 5 DM-NCTD/PEG i J5i f& , 3 W] %% 4%
DM-NCTD ) FA &4 (9 I 52 4 m] i H A7 95 7 (19 )i
20 1 g E o) ¥R AR T . HET, FR A5 A BT 10] 45 24
RGN HEST B, B2 REAS D R) 04 0% 2
Fifr 2549y, S5 U B & E A g, A AT g 1) b
[l FH
3.4 R EARE AR ST I 4 25 R 5

%% B 5 M (low density lipoprotein, LDL) 5%
A T B TIE S 7 JH 88 45 10 22 8 20 I R i 3R T L
Ao FEP g 1 AR R 2R 8 i A0 3L 5 2% 22 0 A
F€ (docetaxel, DTX) F1 F| F£ % (thalidomide, TDD) —
A AN K HL T (a docetaxel and thalidomide co—
deliverysystem based onlow density lipoprotein modified
silica nanoparticles, LDL/SLN/DTX/TDD ), #&#k3#r
7%, LDL/SLN/DTX/TDD HA K 4r 2025 1g 1), ig %
SO LR IR Rl S NP S A =B U v v S
HepG2 20 il 75 4 HE R 8 i 9 — 4801 1k 44 oK L 7
W25 . R AR AN PR I R RS T LDLSLN/
DTX/TDD HA Hhs (9 i3 U2 5 A0 By R e 4
3.5 HABFE 45 2514k &

WA AW E TR TIRE R &% ERE
FILR B A A P 7 3 38 TC ARSI 08 1 1) i 2 3
#2525 RGBT

4 INEERE

VR — B B 45 25 R 40, B 25 3 4L 1w) ) 590 ]
2y 1 A T AR, B e FE X R 25 W SR
4RO EE RO VE T O AT E A AT S B B —
R8T D0 A [ 26 28 4 T =5 Sl 0 1o 265 24 1 5 1) o) 2
T RAE 2y BhA g IR PR PR 253 E
SETTE T BN RGERITIE B H AT A7 AE — LR
U< T BT S P A 1 A T AR 385 0T e B i A I
FL AR AT A R R TE RO B R T Ak T 52
B S B B, AR R G oy T BT B gy
SERE AT 1K B B RCR A 5E BT S8 45 25 &
GEAEAA A B A AR HEHEBIL ) O 22 A
B 5 25 PR P9 BT 1 2 B 2 25 i PR 2 A

PPN A TSR A Al e, AR
7 T A PR AT E G

o AR SRR A TR R 2 B 2 W e P E A
T3 1R A AT RE S ARM T = B 1) 45 24 it — 2 i E K T
I AR, BEAE B K & (i R AR B B B
AR AN C A 04 A B L 8 1) LA B P52 4, T 2 3
P 1) 25 25 R GURE ARS8 R SRR I3 4 A
R MR I T 24 W) 1 338 B TF AR L P, S TP I s
RO A IR )T T B,

S % CHk
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