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Abstract; The skeletal system is vital for the support of body. It also serves as the reservoir of calcium and phosphorus, and is
crucial for the maintenance of calcium and phosphorus balance. The skeletal tissue contains three types of cells: osteoblasts,
osteoclasts and osteocytes. Bone remodeling is an important mechanism for maintaining bone metabolism and mechanical function in
adulthood, and disruptions to the balance between bone formation and bone resorption during the remodeling cycle lead to many
skeletal diseases, such as osteoporosis, Paget’ s disease, and cancer metastases. Skeletal disease is one of the most prevalent chronic
diseases, affecting population health, and is a serious public health problem. Due to the characteristic of bone, skeletal diseases can
be hard to treat. The targeting and delivery of therapeutic agents to skeletal system provide both a challenge and an opportunity.
Targeting drugs to the site of action not only can increase efficacy but also can reduce toxicity. There are two general method of
targeted drug delivery to the bone tissue. The first involves targeting of the entire skeletal system, such as tetracyclines,
bisphosphonates, bionic protein and radio pharmaceutical; the second involves targeting drugs to specific cellular locations within the
skeletal system. These targets are often either osteoblasts, osteoclasts, osteocytes or bone marrow stromal cells. In this paper,
research advances of bone targeted delivery systems have been reviewed.
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BHHATER 35% B RAKE VG IIE, A4
FE B MR KA [ CalO(PO4)6(OH)2, HA]
MW S S AR B RE 99% . AL E Y
Sr B A HA [FAHHAPEES, ANTTIUR T& .
Kk, LS HA AR 722700 W 5, B4R B 4
S (] 245 Wy 5L 1 204K, AT 24 9 B e S A A
MTBEHLH,

1.1 DY ZE 2K (tetracyclines, TCs)

TCs i & HA i 2 4~ PO, 5 Ca’ " %
IR &R G, AT IR T 44378 A BH
EEFEF WA, Wang % R ELMR - A SRt
E Y[ Poly(lactic-co-glycolic acid, PLGA) | BYFK iR
5B R0 ) B AT TC Y R AT R AL S B A5 B TC-
PLGA B & V1, 5 i 8 8% % )t £ ( fluorescein
isothiocyanate, FITC) fxic TC-PLGA & P 4% K ki 6E
BB B B 1) 2H 2B R, TE B AL 2P B A A L
KRR 80. 6% . ILAh, TCs 17T 3% 32 25 ¥y 1 H
HIE MY R R . IR B R o SRR AL SRR A
Sl RRES G, SR A RS SR
SR o, T A ME — 4% 126 5F AR 7E A L 41, 00
EAFEHANERSGEN, Bl BB TrE2)n
BRI Rt
1.2 XUEAREL2E (bisphosphonates, BPs)

A S B4 R B (P-C-P) 2 1) B 2 A e 2 A
R R KL 0of 45 AL L AU BB R R g, T 5 B SR T HA
AREE ] HA ARS8 i B 4R Je ¥ i, AT
0B PR BPs BT AR Sk 25 4 B TR T
B RGN AE A T R B B R R A IR 4 R R i
Zobkpestt o ELAE R Wi X B D R Y R K AT A

FEA BV DUEIRIE KR AR —E
FEEE ERR T Hom AR A . P, 38 U1 R X BPs
HEAT B AR S A& . 90K IT LB
2R, iy T R K ST A/ INRLAR R, — T T i
H kB B 3R G0 1Y A TR 5 5 AN IE T AE K HCTE I
W BB IR B 1], Katsumi %57 BF 53 % BB 0 o R
Z B 7, — I ( polyethylene glycol, PEG) 44 K ki 1 2
J5 235 4R v A VR v B AT A I T R 1 B RE T
Rawat %5'° J% BPs £ PEG-PLGA 44K ki f1 3 5 15
THREAS S WAL, & I8 BPs BEVEREAL, & BUBL A
BIFIT R/ . AN, BPs 36 7] 1 9 88 1] 40 4 5 &
F25¥ 0 T EEEREHALNREmA Y., W
Sedghizadeh %WW\%— BPs 5 5 R A B N BEEY
BV600022, {& 4 ©F 5% & ¥ i f A % pH {H,
BV600022 S8 R F N 70 & , e 3] 5 S 40 7 A5R
HE— 20 ) AR A B B R R BRAE Y R B BRI 3R
(10 mg/kg) I8 5T BV600022 W] 35 £ 5 = R K|
(30 mg/kg) HE5T R Y AL AH TR B9 40 AR

1.3 fiA®ERZE

1.3.1 e JR 45 & X (collagen binding domain,
CBD) : HHANB I T BRI & T 48R0, 2
B A 0 B R 22 IR 3 & ( parathyroid hormone,
PTH) E AT A N T - la(stromal cell-derived
factor 1o, SDF-1) AT 4 55 CBD 454, i3k 7 80 7] B
B, Ponnapakkam 2"V PTH 5 CBD Fl 4 J5 B9k
JREE A RS B R SN R R . ERRKRE
BRAARE A b, CBD-SDF-1a 5 JI 25 1 B T X 45 &
AR FE AL 3 d, & B CBD-SDF-1o ] S5 4 C-kit
A CD34 FHAME A9 P IR M T 4 M 0 B, B35 AR R
Fmt,

1.3.2 PIKSE B0 Bk T B o 0B 40 M DA A8 44
BB K A Dy 3, T B R A 2 T B A A I DL
L m R A N E" . FARBEEEORT AR
Msh B —M T E R AR, EF KT
PRI B P A B AL R0 1 HA @i A K B vh i &
TAER ARE A A B & F P 8 G R S X S A
Bom RN BN T 25 MEBERIIK, D2 EZ =
JK Asp-Ser-Ser(DSS) n J4R1F, 5 HA ) 2F M /i B8
(DSS)n A WHURIEM X" o 3 — B # 5 R B
(DSS) 6! M 5 5% & VA Ak i Bl K A1 45 A DA T 40 1)
THEREm ., RIES HA TR G ALELZR
FERFF 5] (Asp or Glu) , 5 5 HA F¢ 57455 B99F K¢
JEEE (Asp) 677 1 (Asp) 8"l FITC 1 47 ic
(Asp)6, K ELHFIK IE 4T (Asp) 6-FITC J5 24 h BUHf,
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K BUEAR AT I ¥ A POt AR L, A R b LB
pRic, B F (Asp) 6-FITC f9~ ZE i il FITC B9 1
hSERF] 14 d, JE—2BHF5E B (Asp) 6 Fll (Asp) 8
NI S 5 R R AR A B AR A A AT B 1 T IR
W,
1.4 PR Z5 Y2

XoF Tz A R B e B U B A RN, TR
SHPER R T AR YT R T AR R R R Y B Y
—FhF-EE, 0 Strontium , Lanthanides %5 25 & 1 7 &
PR, BT 58RI o 3 S b 2 RS AR
RV TEAL, S 5ETYROREER" .
PSrClL, & FDA HE i i 55 — /> 28 1 B 5% % 10 St 4
254y , Strontium 14U 45 R AL 5L B AR AL, i 0 1k
T v A i RN O i TR Y 3R A B R ORI
BRI A

2 BmE4Ehe

HF Y Ik Pea A B R R 4008, 636
S A AR Y B R AR T A
M. PR, 38 U075 B 5 N RS 22 4 0 HE ) 40 B Y
Ik RS,

2.1 HRmw A

PRI L 32 — 28 )12 N T 24 W A 1 8 2K Y
AR R . 2015 4F, Liang 5510 F F 45 B0 & 4
A 36 B 42 i L 3 R (systematic evolution of ligands
by exponential enrichment, SELEX) , DL K & JE ALK
B L AN A A B D B A, R U A R
BRL-3 A Il PBMCs S {H 3858 1~ , A2 57 14 3 ¥ 1) il
H A M A TR G B T CHO, 45 5 B I 1A 40 K e 4 ¢
Plekhol B[R ( B F& N pleckstrin R IR TEFK % O 1§
51 1) B9 siRNA | {& b 5246 & B CH6-LNPs-siRNA {i¢
0 AR 200 i ik M IR R 4 B L Plekhol siRNA
e {8 RR 5 91 ST R U B A B A, CHG 7T
SR B A0 M R S PR B Plekhol H: PR BR AR BB
S B TR, B A 5L RN BRI B OR LAY B 2
B KB B AL BRI A

Z WK T B @8, 5 FE/A R,
B 15, B B B M S TR R i, g S PRI 5
o, BT B T 2 M % % . Sun %P0 A
JFH W TR A R R B AR, L/ BURLE 4 L &R MC3T3-E
AN JSH 40 M £ hFOBL. 19 Sy #B 4R, i 2t 2 45 5= 48
Al BTN B B 4 ) £ BK Ser-Asp-Ser-Ser-Asp
(SDSSD) |, i i 7 Fl €0, 5% vk F 20 i 45 & s s, ifF— 25
R B SDSSD Z Ik 5 a w40 M 4 S N 1 2 A B R R

1, 855 EABE (Polyurethane, PU) 4K iZ A
B anti-miR-214 , # 7 §8 [5] 5B 40 M0 A9 % 2 3 2% &R
%5, % B SDSSD-PU 4 anti-miR-214 45 51k o6 3% &
B T 5T B4 S AN L 3 T A O A, R
2R
2.2 §F B E A0

1B 2 B SR T RS B A T A R oVR3, it
W E R - H & R - KA AT 5 4 0k B 40 i 3 I = 8
EEERWEEERETREEZREHN. 5%
o VB3 BB BT WG A0 A0 5 04 4% E SN, A2 F A R
W AT TB, B W R AP ., MEDI-522
(X 4 Vitaxin) 2 —Fl 55 o VB3 W H: 45 454 B A
TR B B DL AAR 72 KU G35 R SR R o | e TR
Vitaxin REFH 1L %5 K o VB3 5 H AR B I & &
LRI B B LRSS A, 0 0 W 4 0 0 T
1 J 5 ST B B B W i T

miRNA ZEJA W H RS T EEEEM., 2FE L
P BT B B BT B /N B B T s 0 5 A
miR-214-3p 375 3 B 1M 75 S0 6 I miR-214-3p 3
B HL B A G, miR-214-3p 38 4 &5 & AUE 56 4k P74
BB 4 B 3 R R A 4k, fE H D-Asp8 4%
miR-214-3p 55 77 ¥ 15 M B 40 7T #0 %) H miR-
2143p MR, hmfE iF N E U B 2R E
i1 A
2.3 )B4 A

R i g - A R e AR R, L MR A A AL 40
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iR R G, LSk R S M Sk R B BT R
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HE R % B AR AT B g B e 7
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BIFEE T4 Rk 2 M SR A, I ol 2,
3.4.6.11.CD51 (V) M CD29(B1) , i H 40 I 3 ik
BER Bl W FAHTHRTREESR od T
R T AR 3 0 L R B 5 R i) A A A4 o Yao
SR NG F L IR B LLP2A WA R A A
] 58 T 40 M SR AT B R 2K a4 BL, LLP2A H4E
iR 4 ( Alendros, Ale) #5 & il UK EZ & 4
LLP2A-Ale, nT i 3t [0 52 BT T 40 fd 1 7% F1 & 0 4k
AE 1o 78S P RS AR S B 35 /N IR A UK K
TEGT LLP2A-Ale A] {2 354l #E BB AR AL B /N R TR
Ao Ak, LLP2A-Ale i 7] Bj IE MES R ok = 51 H2 1Y

IR ER MR EEENEE,
3 WHitERE

Zi ERTHR B AL ) A MR SR R A, HIR
AT DK BT A T 0N Y 24 a8 A A R0 R SE
A MO RR FE E , T HESh BE ) 25 M F & . B
KRN RATE AT AR, R DT B .
AR VRN AE K B R B AR B Ao RN AR AR Y —
PR, TR HRBENLME e e E, R
THERNARBEER IR ZE. BiTE AL
TRMPIR KL B Z 8EH T 2P B kR
TR

IL-17/IL-17RA A S 4 EH 7 1L-1.6 .8 f 55
S, REEOKEEEE RERRER, S5
W4 MK 4. Chen %1 5@ if SELEX # A&, LU
NIH3T3 208 2 g % B8, IL-17RA-BL % i NIH3T3 40
2 N HDAR, Bk 20 4F 7 45 & IL-17RA A9 IR & B
F RA10-6, 7E R B¢ A AR R € F RS 0%
T RBIRY N B E 5 S L RAT0-6 A] A AL
fif G A 5| A T R G JEE SR A, G R AT 7E EL AR
A¢F R R B I 46 YA YT . B AT R I R 1)
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