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HRME. ST R E (chitosan) J2 i1 A AR AT EZAATERY
JUTJ5 (chitin) fié 2, Bk 356 19 7= W, £ 8 0 19 5% 14
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A2 B R T B ¥ 1 pHL R 3 KT fn 3. s 4
SR 45 R 5B R, AZ10992 X AR Y 45 I 9 HT-29 (3L
JidEs MX-1 R0l g LX-1 AR R B T 4 7ol 8 %
2 B VE SR 97 280, B T bR AR A R Ay
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fr w2
3.1.2 WCEME T EE
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W), 58 G 25 ) 1 2 R RN HR R . RUE P v 4 T
TE B e LA 5 R A 4 i B RN A
PIEERE R AR /N A3 A 28, — EAE 10 ~ 200 nm 3
FEL. DRy ELAT 25 K 1 S0 5 g K P 1 9 A, LR
PR 43 BRI G #8545 AN TR M 0 ) 25 9. SR K M
VT 2= - Rl S A DB W G i N R S A LR TN
B Z G R g, AT A 30 R 1k 2R 5T R 4 A A
W B, PAL I B A 0LV K HsF T80 918 20 5 45 Ml o 45
F R AR . TR, 98 2K S 1 A28 o, 28 25 g o 7 i
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HEAT 25 K 6 1 3 T L fol e R 3 v A 1] R AT DA
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BAB = iix B . (AB) , Z i Be LY Mgl A5 = A
A EIY ABC i BrAL Y. XFF AB Ll K& BAB #1
L B ALY E B A BRRAEYEREA o
WH a0 WS, IS SB[ R
T BHE R R A Tk — 5 R ik B R
AL EE A R IR R AW A M B RS
BEMEE. i ARG ICER > FINR L —
Be-R LM (PEG-b-PLA) B R £ —BE-R & N &
(PEG-b-PCL) . SCHk b 238 T K it DA b 3k i B 3t
WA S 2R A K PR3 25 W) /N T b 24
MBI 5 TAE. Horb, B ok T A 2 36 5] SAMYANG
/A F]HY GENEXOL-PM , fifi]15% Ji mPEG-PDLLA 3}
AL B R AL 5 B /N T 50 nm B IR R,
SRR O K AP S R 16,7 wie P
Hiii GENEXOL-PM 7Egi[E 28 Ll , fE R E B &

0 T I DR S g, k2 B A — A ) b
T A9 20 38 ) 590, 3 4 S e RO A TR
K TAXOL. tb4h H AR 5K Kataoka H 2 &
TEE-RAEHR N BRAEUEEER, SRR
ik 23 wi% , iR BB & o F 20 AR R 85 nm,
FLRHE AR R T A BTS2 (NK105) 25700

MTAF R, Sy fifk e A 25 245 1 ) 3 28 R [m) A8, A XL
R B IR Y BN S THEHA A4S T
Z B ST AR R /N o3 F PO 25 78 S A T a R T g
7 BR R TG 2RI LUl 3 R i 25 1 .
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Three types of polymer-drug conjugates with drug

(c)

Fig. 1
molecules located at chain terminal (a), in back bone (b)

and as pendant groups (c¢), respectively

KT RS R T RS iR B R YR
T RE-B AW (PEG-b-PLA-COOH) , i} 5 %5 42 i i
BB RS Y MRS LR R A 2
HAT BB 00 2% FE B R i M o g L BB L R T
02 R R N A S B T A R
B =i B R YR A YR (AL -m vk — i ) -3
O - (FLIR - ik — ) (P (LA-co-LGG)-b-
PEG-b-P(LA-co-LGG) ) , ¥ BB GEREG Y
AMEE b, 328 T 25 W P 3R 40 i S SRR T
R G B4 iR 0 6 Lavasanifar 25 45 % T
B H R B 2 - C N B ( PEG-b-
PCCL) , 7] FH M4 1 2 5 i £ S0 A2 B A ) 5 3%, )
A 2 S R2 W B RS R R A 24, o A A3 AR
FTHEAY KRR, Kb, 8B YR
20% . Kataoka 45 T 2 " W-B ( R & & k-
BIEE R ) A, o B 2 A IR A 2R K
2, R (RAE TR -8 R ) 2 [FAE Ay i K B 21 U
WA, A5 2 5 HOR AR o 40 nm. H AT % Fp#E 4
25 I R HEAT I R T 0T B0 F 5 (NKO11) B0 A
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SR 1l 7-d Ui N -G DT o s e o R LK
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R 24 B AT AR G B B e 2R
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o A AR R 2 T 5 25 0y IR
A B . R T I ol B 5 A LA F T RS, AT e
Oy TR 25— A 2 AR LA 0 5 e P R
IE H T I R R S B AR E L A 2 T 25 W 1
AU Z A A TR/ T 250 LU R ok, JC ik &
PR I DL, e 20T ¥ ST e 4% B T OE >4 1 2K
PRERE Y, HA 7 5 T 3 & 2590 23 1 1Y

DR AT 5 H R 38 5 A 3 B A SO 8 25 03
T B2 W B O 25 W) o T R AT OE 2 A
AR S B b S A I SO 5 B, 3 BEARAIE BT R B
e o3 -2 W) T 4 A AN PN A% R BE 8 L
AR R 25 0 1 B S SR
FEARBOROE A5 b RAE WA

AR GERIE /N o 1 B 25, 68 T 8w 2 1
HUEAR ol i i BN R T S I N D N AT A
LB BT R U 2500 B HAR A 25 5
19 0 1 Z A A B SN BT
3.2.1 Bk

BRI B UA 2N T L R Al
B A (B 2 (a) ), Hev 27007 368 5 B3 Tk SCHik L
HRIE SR AZ B i ORI 2060 b AR
B FE 5 A W R S w0 B B R Rk RN (A 2
(b)) JE Mm-S B 25, WK 2(c).

PTX: Q (®)
H C)l\o (7-OH) = COOH
0 3 O OH PEG PLA
H
N/ 0 HOO( =—amenean e»erereree— COOH
= A PLA PEG PLA
N = = s
WO 0 :
On 2 No T g
(2-OH) T b
Paclitaxel e} e} PEG
©) ©)
an] an]

(©)
ON=c=N<_)(Dco)
COOH + HO-PTX

HyCo
N 4

H;C”

Fig. 2

?COO-I’TX

N
(DMAP)

(a) Molecular structure of paclitaxel, ('b) block copolymer carrying terminal or

pendant carboxyl groups and (¢) coupling reaction between carrier polymer and paclitaxel

Greenwald ¥ K [d] 43 + & 1) PEG i 5 2 5
b, SR J57E DIPC /EHI T 5 882 Bt & il & S 12
[P A S TETRAN NN T I - A 2L /10
Wk, W4y 11 5000 () PEG K 4 1 i 25 1 58
B & B IK ] T 100 mg/mL, 1 73 - & Jy 40000
) PEG K> F R EAZEE & E Wik F] T 5 mg/
mL. PEG 1k (%) K 43 11 25 46 N 4= 1l b (9 7K ek 52
WIS T 2 h. B 5250 R W 542 BE K43 11 25 7
P& 5 fe K A7 700 42 4 [R] Bsf L X P38 1 I s /) Bl i
FARIALR I TR T 5 A2 BN o3 - 99T AL i T
20 1.2 77 A B B0 5K T ORI R I T 5 A
FIHIEEAZ B () 2" 57 (%) 32 ik 53 i) 3% 4% 1) PEG-PLA
A= B4 B Y P(LA-co-LGG ) -b-PEG-b-P ( LA-

co-LGG ) B A vyt M % |- R 2R BLAY 7 2%, Wang
BT R o B A A A2 R Y mPEG-PLA-PTX,, 4%
J& R IR G AR 1 7 125 ) 4 1 I TR A 1o 1) 55 A2 B
A 2 A, OF LA AR S Bk, L /NG T
T S 6 2 W LB U AR TN T
%, Clementi 43 51 5 45 42 B2 #1 Alendronate ( ALN )
AW E L PEG P 5] T PTX-PEG-ALN
AW BT AS E A Y R B A 3T EPR
SR8 INE B4 Sl 1) D RE RN ALN A9 32 Bl i) 500 5 A
20 S 5 2 W B G 24 S R S /N o - 2 AR R
JE AR R HN TN T 25 B 2 T R 4R
[T 7/ o (1T s R K 87 N 1 I i (P
HPMA 3R Y) o 844, 76 5 5 W i i % b () i g
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FEEZEM ALN, 133 T 55 —Fh AR R 45 H ) ALN
R AL RS 2, S S R W BT & R 6 2
X /I B R S e R A R LA R e Y A R A
%[39:_

EIRBEGE PR WA L o e B R
i e, GRS A S8 ORI 1 5 24 16 TR 00 36 7P 1 AR
SEE SR, 2 T 4 A 5 b 38 67 20 AR ) P 5 v 2
WA OB TR B 0, AT A W R R Y 5
. Ulbrich JI] Z Bt 14 12 (LEV ) AU 5 JH 9 92 I,
il g5 /NI B S AZ B AT AR W) (PTX-LEV) | 8%
Jei 38 1 R U IR SR PTXCLEV #5 51) HPMA
IR Y b1 B R R I KA 2 (R4
AR EW G 2 BRI (pH = 7. 4) 36
B b BORGE 1R A A 3R 5L (pH = 5.0) P 20RE
TG A 24 ). B ) S e 2 W 24 S X FL R
IV AR L 9 58 R0 L A7 i 1 e T 410 ) 2R
I HHATEAR A 22 8 VE . Chen LA i 5 A (1] i
F R A TR A Y PAM-co-PPEGMEA [
A -, 200 360 5 6 2 A 7 IE 4 i b B 2 LR
FRE , 29V AS RIS SR s 72 i A0 v P BB 57 1Y
B 10— TR R T g 2 A A

Wy Jo e R A v 1) S S, R B L i e A i
P14 378 45 P 30 D T 284 R 52 B 245 ) 1) ok S R . H
A, G PRAIE S 00 5 T 5842 B2 0 6 b i 40 1 24
(Genexol-PM F1 NK105 ) 4R /& & H] ¥ B 40 3% 19 JE
=X, 1R EG W 84K 5 %) B mPEG-PDLLA I
PEG-P( Asp) . T i Al A5 0 W9 o 5 42 B i
2§ PG-PTX ( CT-2103 ) Hl  HPMA-PTX
(PNU166945 ) 53 5l J& DL K ¥ 1 1 43 7 45 2R A1
HPMA S % 44, B 5542 B 6 & 21 R % 2 e
HPMA (4% - 15 %] 9, CT-2103 H 7 1L #F 17 I
IR T #8758, PNU166945 1F #E47 I JE 11 #8F 5%,
X A 2R A2 B 25 #F 2 A AR 4 1 T L Bz
A0k, A 3RAT BT 2R
3.2.2 [EZE

AR TEEEN L, MERS> T EAZDA
R b 2 iy S o B AT, T 14 o7 b i 33k 13 47 b
TREE BEIR LRy s R R IR (K 3 (a) ). XF BT 8
Riym A, Sk 2 A REr TE Bk
K A E 3 (h) Ay 4 F o e pd . s P R IR
A TR R T P

Dox: ; H, (|? H 0]
—Cot % H,N—D 2 g
\ + M ox —C O~ N=Dox
g CeH,NO, O
E H (I? D H, (I?
—CfO,C-NH—NH2+ O_(C-:; OOHX C o CNHN=C—Dox
2 CH,0H

VSV

wvww

Doxorubicin

avaVal

4

vV

(a)

—COOH + OH—Dox

—COOH +NH,—Dox

ans

—COO~Dox

vvw

(0]
_..”NH_DOX

wvwv

vvwv
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Fig. 3 (a) Molecular structure of doxorubicin, (b) polymer-Dox conjugates with different linkages
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THE PROGRESS AND EXPECTATION OF POLYMER PHARMACY

Xiu-li Hu, Zhi-gang Xie, Yu-bin Huang, Xia-bin Jing
( State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022)

Abstract Since the “polymer prodrug” concept was first proposed in 1970s, “ polymer pharmacy” , as the
interdiscipline of polymer science, material science, nano-science, pharmacy, clinical medicine and analysis
science, has been quietly born along with the development of nanotechnology. In this paper,an overview of the
progress of polymer drugs in pharmacochemistry, pharmaceutics, and pharmacodynamics is provided; the
connection and distinction between polymer drugs and small molecule drugs in pharmacology and
pharmacokinetics are outlined; the bottleneck tissues in pharmacodynamics and pharmacokinetics of polymer
drugs are pointed out, especially the “three states” of polymer drugs and the transformation of the “nano-
particle drug” through “macromolecular drug” to “small molecular drug”; the multiple obstacles on the
pathway of polymer drugs such as capillary vessel wall, extracellular substance, cellular wall, eic. , are
analyzed ; the competition between the “physiological targeting” of human organs and the “EPR effect” of
cancerous tissues is elucidated ; the possible contribution and merits of polymer drugs in drug targeting delivery
and in reversion of drug resistance are pointed out; the necessity of developing the related analytical methods is
emphasized ; and an urgent expectation is expressed that scientists and experts working in polymer science and
in pharmacology cooperate with each other sincerely and effectively to promote the innovation and development
in polymer pharmacy and polymer drug industry in our country.

Keywords Polymer drugs, Polymer prodrug, Polymer pharmacy, Polymer pharmacology, Polymer

pharmacokinetics, Polymer pharmacodynamics



