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An Overview of Drug Delivery Systems Based on Polymer-drug Conjugates
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ABSTRACT: The application of polymers in drug delivery systems has received widespread attention. The diversity
of polymers can meet various requirements of drug delivery systems, such as improving drug stability or water solubility,
reducing or eliminating immunogenicity, and prolonging retention time in the body. At present, some products based on
polymer-drug conjugates have been approved for sale. This paper mainly summarizes several polymers commonly used
in drug delivery systems, such as linear polymers, dendrimers and hyperbranched polymers, and the delivery systems
based on polymer conjugates of therapeutic proteins or small molecular drugs, hoping to provide some references for the

research and application of polymer-drug conjugates.
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MR EM 2 —. &7 PEG i FIME s s gk
ORI R, DR S AR VA A VB il 5, 4
KARN IR H] . B AT 25 265 PEG &1 1 254 ikt
NI RRIG R B, WiAHXT 73FJ5i & 20 000 ) PEG
55 rE 2 IR 0 JYe Bl 4% 4 1T 1 fY) ADI-PEG 20, DL
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EDA), Hr0a 4% #h AT E SN 0 A 0 TR R R R 2
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Tab.1 Linear Polymer-drug Conjugates in Clinical Trails

- 1511 .

ey i L EEAL 3 RAIE BB G|
GG 3158 S AR 1
ADI-PEG 20 % BRIV A% 1 PEG 20000 SEREANRYE A MR ARPEAEWMER . B 1139 Polaris Group
JrF o g
PEGPH20 HAH N7 B R R PEG 20000 RS P IR J1R.0] Halozyme Therapeutics
PK1 DOX HPMA fitige LR 11 34 Pfizer
PK2 DOX HPMA- 2 FLH 1% JiF9a 171 Pfizer
Xyotax EE (PTX) PGA filifes . SRS, SEE . FLIRE 11134 Cell Therapeutics
CRLX101 ERIBE RN SRR I /11 Lumos Pharma
Jeg Ak K3MEIEA . VivaGel®[ 4 0.5% astodrimer
L N sodium (SPL7013), Starpharma A7 ] & H A Eiii
A G3 \ BT s -
R . 4 FIRE IR KA T 2590, "6 A —Fh Ik T B 1 R
A G2 A .\ e - s
R R RIR K 2T Al B AR, A R R RO 237
N A A G1 A A A
o ARG AR TE VRS o R 0 R SRR T
R A A A FeR K7 BRI RS 7. EmmEs (HIV) 18
A
. .  t TEEE 1 gpl20 A AR S AR MRk L, 1 IE ALl
A NN N
A, . BB T 524G Ev Bl gp120 &HE, ] HIV

O—oles —— AW EE AL 25, A7) SCFIT; o — RINH BEM]

1 WEREBEYREE
Fig.1 A Schematic Illustration of Dendrimers
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BAR R FHEMER G, M ER D08 791.64
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EERRPZAED R LI R K FRED
BB 5 E e T 58 1) 40 M 28 P R0 5 5 1
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1.3 B K EY) (HBPs)

HBPs /& 5 & S AL FIBENL S A I Koy 7, B
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S FAEEL, HBPs FUZERANKII . AHXS 73 ot & 0 AT
SHEVZ o 38 ROZ S SR R DR A A T VR AN
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S Refa s, AP RAEAL 1. 1952 4E, FLORY
e “BENLAB, 45 5EY” ik, B AB, HBARKAE
i R M AR HBPs, AB, 2 EA 14 A L[]
A mAGes A JEH B B ZEHA ) HE (m = 2),
R R AR ARES B EEHF 2 8 1N .
AB, B2 Hut MR etk —, K22l
AB, FURGH BRI HBPs i & B
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Fig.2 A Schematic Illustration of Hyperbranched
Polymers Composed of AB,-type Monomers
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TRAMEHEE, FHERIKER. 58EREAR R
&, BRERIIRARE N, Shb R AR AR,
AR FRKIEPEZY), TR R B AR B KA O B 0
WYL Zi o T TR E R G IR R, B
5REMBEATIM G S, AWy T ATk
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FRkEE, REKEM. A4, SRR R AT
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BETSEBUR S R E S A pH WA, I
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RV ANE R LW A T 3 i M I 1 25 1)
KN, BRSO T SRR, AR KA
IR A ERE B] S 32 AR I E 1 5 @ 3
T T SR 1 R TR 45 25 70 RS RRSE
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B, e DTX IR EMAE, #4 DTX [ OA-
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A EI R B RS, fEIEER DTX DR
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FEMPRE N ) Hho R TS Bk X R R AT R
eh 2, T SMANCS e A 3 I A 5 38
I B Rk v v T AL T ) SMANCS, 29 TER
A 3N AL, FHAEME A R R, Rk
HBEAAE W 3 ~ 4 k. 1993 4, SMANCS
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[H. 534h, PEG AT 42 i 2459 i /K i P A A= ) 4|
R, HATCR 2 R T E R AR 22
Adagen® j& Enzon 2 & W & i) —Fh PEG 14 IR 1F it
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I JIR T P B 38 A S 51 P R BB A e 92 S
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WARKAMB ALk IEATI, W& 3.

2.3 REW - N EMBEY)
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*®2 HEANIRKREMERAREYIRRAY
Tab.2 Polymeric Micelles for Drug Delivery in Clinical Trails

R 2 PRERUESUS 3 M AIE Fir Bt G|
NKO012 FAAT A4 SN-38 PEG-b- B AR R SPL 3 R i JIE:E] Nippon Kayaku
NC-6004 5 PEG-b- BB A fige figes 11134 NanoCarrier
NC-6300 RFLE PEG-b- [ TAZFRIE K B SRR AR AL 1/ 1) NanoCarrier
NC-4016 BRI PEG-b- B Z MR K e 4 S AR b R 14 NanoCarrier
RadProtect T PEG-b- RN EMREAMEAIRK B RBUR SR AT I3 Original #1524
VERHT DTX B AR DTX FRERZ-B - RARBRBIRY WS AT LW A

(MPEG-PDLLA)
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IR (acrylic acid) HILEEMEE G, DLk Z]
WIRIRET . ZAR 3K A R R R M 2595/ R AT
MEIE B R NS, SR ERSHBRE R R HA
% - &R - A RARERIR L. HE - m&R - £
Al RMERIR S RYIMRAY . BRI EEE
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EVESHEAR - RER - 227 R SRR E I
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PR A B R PR YEIT R AR AEWRIH AR
PTX 45t ) 2'-OH B, 7'-OH 7] 5 &W45 4,
TE A ERIERA, 2'-OH 5SS T 5K
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RAM - R CMRILEY) (PLGA) %5, H 1 PGA
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ENSNE BT CARETREY - N TFAMSE
VI BTl 2014 4 9 H, 5[ FDA #ibdE p- b

2 A HE B 24 naloxegol ( 7 it 44 4 Movantik) F 117,
FITF¥a97 B P 252551 2 i g A . Movantik /&
i AstraZeneca /A & Al Nektar 24 &) BX & T & 4N
fiil (naloxone) 5 PEG W4k &4, 5IEM 5L,
Movantik X HAX #1248 2 G5 0 52 P 5 E 1R,
TEVRTT (R P [FD B BAAR T 9348 TR ) o A 25 24 W 48U
FOTTHE B 2009 4E 5 H, EFZ MBS H
JR R VL5 52 2% 2 MV 46 A 1) 53R £ i 2 TR R v 53
W (HMmANERE) EW, HTHRITHRA 2 B96E
PRIF o R AR = UFE 2 A K -1 (GLP-1) 32443
e, WHSAER 1R, HETHROTESHS
YIS AR, B T R IR
‘lﬁ [35]0
3 RHESRE

R H AT A T, KR A YN B 251E
HRGEFE LT, WK 2P0k P45 B B 1)
et BRI REEN S, RS AN
VRS RIFMRER S, Al Oa 57 fakdt
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H ARSI AR R/ BRI SR P e 22 4
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Tab.3 Marketed Polymer-protein Conjugates

T il A Y & RAIE AT E K X T (E]
Adagen Enzon PEG LRt i Z 1 ADA-SCID F[H 1990
Zinostatin Stimalmer  Kumamoto University SMANCS JH-Je A 1993
Oncaspar Enzon PEG k. L- IT& L& S bk A s ES 1994
PEG-Intron Schering PEG LT & a-2b gtk AU T 9% ESE 2001
Pegasys Roche PEG {L L% a-2a PIRAT 4 Bt 2002
Neulasta Amgen PEG A4 5 21 F AR A\ R 200 ft B v R 7 e s A A D Jk e FH 2002
Somavert Pfizer e % A (pegvisomant) i 3 A K 1 ] 2003
Mircera Roche mPEG 1k B- ZL4H i E P B 51 1 7 i) 2007
Cimzia ucB PEG {LyuiR A SE R T o (TNF-o) BN R P T 58 FH 2008
Krystexxa Savient PEG {1k # 4H IR R 1 I A ESE| 2010
Plegridy Biogen PEG LT % B-1a TR Z R VEREA FFoE . 2014
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