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B OE HERMENEMEBR(PAMAMBBEREAFTEARENEEANRZBRAFTS B,
PAMAM B4 FIS RS NEHEY hE &N B ETERANESIZRERRE N V- FEELHE
(DMAEMA) % & 18 B3 iR PAMAM 8 4 F AT 9, 3t f H & # Al FTIR. H-NMR FB @250 tr 47 T RE . K
SRET A FEFEIE (N S e 4 F R B R pH SURYE SET X /NG F 25 i bl Mg B R R B, A B
AR T4 F A A Wl A PR pH (B WA RO BN TR WA R

L@ ERE-BRANEREST, BEEFARE VN VCHREZE, RREST. BER pH #81,

LyEHRRER

REORE 4 F (dendrimer) B B EELERK
Tomalia 184 F 80 ERWAZH SR, RE MK
HEH (S TREERNERAEE 2 TFHEK
AR FI P ER T R RS D FbERE  EEAS R R
WEEXELFRPESH T EMREE" &
BERBES TR —FEEMARES T, HERM
BAREESBE R P HTREEH ., ®it
A B Kk A ERT K 25 ], T 3 T 40 3% 7K B BUIR 3R
&Y EECERMAFTEENEERNEDRER
BWEEEY, (WA TREFYEFRE
RER TS FRIABEE; QBFYIFRNES
ERREAS T EAREMER LB RRRX
kS FHYE AT BRI S T RBE-
(PAMAM) 2 3 B S #H HABTERZTE
(cavity)”ﬁﬁﬁﬁ‘%_gj%,{E%ﬁt%%ﬁ%ﬁ‘%ﬁ
MR R, R AT R4 ER BRI
REMAMRIEITFEENCEAEDIIE, X
I R BR0 SURR 5B 4 i 0 3F 18 o B A, U AT R
— PR SR ERRE ARG MR
B A B PR BRI TR 25 A9 1625 T A 1 | BF 5 WA L
o HA AT EREGYERBERER. B, X
HAREEEEENEEE LAEEMRAME.

EEHEIAFAER N NHFRAEZBE
(PDMAEMA) & — % L4 RLEE 7 pH U A A 5 53
FU-m gty R A R R U R R
BB AKENGRERD, SIRBRENSERD

B RSB, NTIRRE S FREHEL B
MEFH E HE RS (ATRP) 7 L H B %
PDMAEMA BE BIMBERE S+ TRE. A EH &
H — i P B LA IR 4 D Y PR R M A
ST T oS RN . A S5 R AT BT
BFSE, (1) 4 B & BUAS TR A 3 oy 398 I - 2 8
KA 4 FEIEM, FALIE % DMAEMA #47 B 75
BEHERS, B AEFEHEBENRBERE
ATHAEY; Q)R ERE S THERRTH
WEWNBRT TR .

1 RS

1.1 R EE

Mg R BB N N B EEZBE
(DMAEMA) , & G LB B =& , EE RN FE
TRERBGHER RZBR(CAC), ¥4, b
WEFF RN BATHE, S0, aEths
BRI N NN N N-ERR-ZZHE =K
(PMDETA) ,JL R EEHW A TAHBRAR , REH
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UV-2550 # ; B L iR 1Y, £ H Varian /4 7 INOVA-
400 B, WA K D,0; WM FEA TN, K H
Malvern Instruments 4 8] Zetasizer Nano Z5 % .
1.2 WERERR-BNEK
EOUR(2,3] 8 A B R B k- (PAMAM)
Bk R BSN2EE —NHCH, CH,NH, , 24%
B2 EH —COOCH, .3.0 /88 PAMAM #E:R{L
&' H-NMR 35 B 5 HHe@irmT.6=2.36
~2.48 (m)(—CH,CH,CONH—); § = 2.56 ~ 2.66
(m) (—CH,CH,N); & = 2.68 ~ 2.74 (m)
(—NCH,CH,C0—);& = 2.75 ~ 2.85 (m) (—CH,-
CH,NH,); & = 3.10 ~ 3.40 (m) (—CONHCH,-
CH,—).IR(KBr): vy, = 1200 em™' 3V o omm =
1650 cm™'; Syy + Ve = 1558 em™'; vy = 1250
em™'; Cy—cn— = 2860 em™ ' Yiw—cn,— = 2940
em™ TCEAITER,3.0 1 PAMAM(G3)BEE{E :
C 52.40%; N 24.97%; H 8.86%, 3£ PR {8 :
C52.02%; N25.08%; H8.94% .
1.3 WERBRER-BREEEANSEN
1.3.1 PAMAMWEBTREAMNEEL H 10g
3.0 ff PAMAM 1 80.4 g(1.1 mol) DMF jm A 3|
omLHFHB OB FHEETHRIK=04
Mo, BB 3.0 f PAMAM B2 W  ESR B
NWHEHT, BEEZERRMN 32.2 g(0.4 mol)
WRALE, BERENEESFRBESE L
40°C,30 min T IMSEEE  FHR O BN 7 R B E R
FEOC, ARMEEN WERNEEELBRH
HCL WEPERRE 12 h. R SE AR /S R hE s 2 2 28 4
TTHIEZEE 1 h, £H 75C. EZE 0.093 MPa , 18
B G3-OH,=H N 92.20 . TEINEFHE, 2L
TEIRE . C 53.05% ;N 17.42% ; H 8.93% ; 5L A .
C52.72% ;N 18.08% ;H 8.04% . ‘
1.3.2 PAMAM-OH mEEREH KB &1L #
5g G3-OH #1 1.5 g 7K N A F] 50 mL # & & 1 B
FHEORKP WS G3-OH ZRLHKR, EER.
BABHERS N, HBEZHE M 10.4 g(0.092
mo ) A ZBE, ERENEEFERBEEAR
1 50°C,30 min FMTE . ABFERENEREBER
FREESOC BB EEN, WERNEKRAERN
HCL BHE R 6 h. 58 BUR FIRERE 28 % 28 17
WL 1 h, £ 75C. HZHF 0.093 MPa . 1
HEPH - BFEAR, ERMAIXEARE S

UL, LY BB PEEE, SRR R
B, BRUTEYTE 50°C . S B 0.098 MPa R B 25
FRBPESTHE 20,83 63-C ,=KY
95.1% . T E 4 W & %, & R # i HE:
C45.58%; N 11.42%; H 6.30%; 3 Bf {i.
C44.33%; N10.54%; H 6.94% .
1.4 5ME L PDMAEMA #9658 B0 8 9 F 47
44 (PAMAM-g-PDMAEMA ) & B

B 0.20 g G3-C1.0.05 g CuCl.0.18 g PMDETA,
TABIHHR M TFRRMEF, A @A
43g B SIMBE 10 min, ERVERT MM, N
A 4.0g H{k DMAEMA, SkSE B #E = 195) R DL R
BERARS 15 min, EZ 15 min, fH3F 3 KUK
ERNARTHE RELERERBRESRES
BRMEE,E OCHE B RMAERMST RN
20h. REFYHABHTEPEN . 4hf— K%
A, 2B 100h BNERBEEETN LS
GTH . REEEETERBPOCTTHRZLE
{HE, 15 ] PAMAM-g-PDMAEMA, =¥ R B &
PR 45.6% .
1.5 BEVRESH

B ERE S FMAAEY PAMAM -
PDMAEMA BC AL 2.0 mg/mL 7K W, 25C F HE
JeB B A A RS Y E K PR R .
1.6 EIARSGAAELIREA®EFHE
B R pH ¥ M1 b

FASE S AT I 43 e 6 BE A B 3 K 550 nm i
FOLR BT AR BT R R SME B KB
TEF AR, S AR THEBKEPERRE,
MERBARESMREMNE, ERKEAFBEER
J 1 K/min 75 pH BB EELERAUBRT
PRI 2 mol/L ¥ NaOH B KL T . L&
EFHEEWIRE FE LR LCST.
1.7 5T 43 3 K B UAe I 25 s U BB
1.7.1 WERGS>FHEYHBRE WaER
FFHRE 3.0 PAMAM SRR B S TH4EYD
PAMAM-g-PDMAEMA F1 88 B 25 97 % T Bk & 3%

C(CLB{(REAH SRR TRENYBRRNE

RER P R EREERNEBNFEE S
GEBTREYN  RAEKEEREIESGEL S, &
FEAEZETRATTERESIHGW 3.0 £
PAMAM R & R & & T 1 £ ¥ PAMAM-¢-
PDMAEMA .

1.7.2  SEATT L4360 BE (S04 300 20 4 o 45 kil B
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B OBREAYHRERESF(HEN0.5g) PEAT T AL S AR R SE IR RAE
A dem KHSHSHBEE, ERBAIICT4 211 FEHLEMHRLE B1E31R

mL B9 pH10.0 B MIE R T HTRETR . U—&
4 Bt (61 [ BB BRCPE 5.0 ml. BEAT SN LLE B @
BT IR (] R R R A 2 0 &, IR B i R i R
75 5.0 mL BT B vh R, LAZE R FRACIR R 197 W
#40mL. Z5YH BB RETA L HHHE.

Cumulative release (%) = 100 x {(40.0 eggn +
5,00 cqeln —1)) W, (1)

HH W, CRENEERNEER (ng), cap N 1
i) B4 n YR B BB B CLB B ¥R [E (mg/
mL) , HofE i A oe i TEmEl e A 2~
3R s can(n - 1)AE n - 1 WINE R BB H
CLB (W BE (mg/mL); D) cqp(n = 1) HNAT n -1
B H A CLB ¥ .

45h 5 HEBIHEMA 37CT 40 mL iy pH
=1.4 2 MEw S, L — & B o [a] E R IREE 5.0
mL AT % S i3 3F B B 1 B AR AR AR 3E 5.0 mL
FHEWH . 2hEEEERNSENRA pH=
10,0 BmER P, BT 2hEHA pH=1.4%
AR, B FEASRERE, INERRNE
X EH B RN EE. S ERE NIRRT
Lk, REEHEER L.

pH=10.0 M pH=1.4 & TF L5 o (mg/
mL) ZEMXRET .

oH = 10.0, ¢gp = 0.03115,,, - 0.0019 (2)

pH = 1.4, cqp = 0.0350,,5,, — 0.0022 (3)
HH Lo T Ly s oo 20 5 2 £580 HETE 242.0 nm(pH
=10.0)F1 211.5 nm(pH = 1.4) &L BB AE .

2 ZR5i1ie

2.1 WEPEMER-BRESEANBHRESY
E 303

WA IR PAMAM #5440 2 BA KB 89T etk
wEel, S BME A A B I SR
PDMAEMA 4§ Bt R EDIR PAMAM 3% 55 5 RE H i 12
Wit B A8 B, 85— 45, ik PAMAM RHEOR
BEATE5EZmE S RELZE, EREBRE D
THHETRAREERLNEE S5, F0
— SRR ESACRAREALRUER
BLEFIMEN—ClBREREST. S RN
FEZEAMALBESAAITR, LRIEE A
H524 M . % REOIR PAMAM MR B Wi 79

PAMAM S5 H 8B BT B A = B AL SRR I,
ME 1AL BRE LA 3.0 0 PAMAM i &
ERAREIEF Rt EkBENEdl, £
MRy 3.0 £ PAMAM B4 5h 38 B o, 5 % 3400
em” ' JHE B R T {88 (—NH, ) B9 5 W i i, I 5
1200 em™ ' B3R B8 T 1A B3 B (—NH, ) 55 89 48
152 B W i ; T 7F G3-OH By ZL 4h s B+, ek 2
H (—NH, ) 35 5919 45 #= 3h W W i 31 2% , 401 7€ 3350
em ™ 'BHE SR T A —OH I3 R 7E G3-Cl
BT AR B R, ZE 3 1750 em ™ ' HERH B HI AT
B & o C—0 BB 45 1R 3h Bl & , #2780 om ™' [ IR
B & WM T C—Cl Bk 30 MR i 4 , 3350 em™' Y 3T
WOE L R GI-CLHFBEEC RN, ™Y
WEMAEFE BECYTXEITRERSER
RIS E AR, I T X — & . B EEH o
A HE PAMAM S H BB E s E S R 5 it
HEAR—F.

\1200
G3 3400
(G3-Cf 3350
G3-Cl
780
1750~
1 i 1
4000 3000 2000 1000
Waverumber (cm ™)
Fig- 1 IR spectra of the modified PAMAM dendrimers
2.1.2 BEEHLKRIAFARLE EH22RLE

B4 5 W G3-OH 1b-& 47" H-NMR i B, &35 &
B s A8 W 3.0 18 PAMAM 1E &4 H-NMR
P, G3-0OH fb-& ¥ 09 B i i L B 1 R 5 78
USRI ENEATHE G LEWEHHIT
WM E X ELEAE 3.6~3.8 WA T FHY
g AT A CHLOHF M HIR ¥, XRWT G3
e RERNENT B3 REAZBES R
JE 8 G3-Cl L&Y' H-NMR i & , gk r i B
b {35 %5 50 . A G3-OH BY'H-NMR % &, £ 1k
20 3.8 B IR B W K K55, MAE LA L
4.4 BHE BT A, W g4 8 —dH,0H
2 Wedk )2 B JG 3 A—CH,0C0 Fi . ke i
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3.6 MINEE R KRB, FEE TS T
T KEH—COCH,C, K4 H FEF i
B E 36 fif B, 3 H PAMAM +H #
—NCH, CH, CO— f—CONHCH,CH,—F (#§ H J&
FHE%EMBUMES A 3.6 Bir. N Lo
B PR, RITEE T 4TRSS
—CH, Clim M BRI 5, AT A T — 4 RF
HEHBERSRNEE THM.

_ -~
HO—CH,CH,N ~ “H2CHaN<

—CONHCH,CH, —

e

3 i 1 1

4.2 38 34 3.0 26
8

Fig. 2 'H-NMR spectrum for G3-OH

—NCH,CH,CO—
CICH,CO
—CH,CH,CONH—
~CONHCH,CH;— SNCH,CH,0C0
—CH,0C0—

—CH,CH,N< /

4.6 42 38 34 30 2.6

Fig. 3 'H-NMR spectrum for G3-Cl

2.2 WERESFI74% PAMAM- g-PDMAEMA
M &K S RE

WHECR B 4 T 7 4= 9 PAMAM-g-PDMAEMA
MR 3.0 XA B4k BB BB (G3-CE
H5I &M, F AT R 41k 7R, PMDETA Y Bt (&,
HITRTREHHAEABA . Z17HT U3
fCPAMAM H EFRH R ERE LS THTEY
PAMAM- g-PDMAEMA & R B 75 B 7= M 30 4E

Table 1 Parameters of dendritic polymers PAMAM- g-PDMAEMA

Sample G3-Cl CuCl PMDETA Water DMAEMA Product yield Diameter PDI* LCST
(g) () (&) (g) (g) (wt% )} (nm) (¢)

G3-PDMA-2 0.200 0.051 0.175 4.01 2.02 47.5% 3.07 0.14 34.9
G3-PDMA-4 0.200 0.050 0.176 4,30 4.01 45.6% 3.46 .12 31.4
G3-PDMA-6 0.204 0.051 3.178 4.01 6.00 40.7% 3.9 0.08 30.6

* Measured by means of laser particle size analyzer

i £ A0 G T B R AR AR AR S A 3 R
KB T 174 ¥ PAMAM- z-PDMAEMA %5 #) 3 47
TRIE.

2.2.1 BHEMOIRGHFLT B 4 B
1456 cm™' @R B B (—CH, ) 9 X F7 25 i 4 sh %
Wi % , 2860 em ™' PR IE S TF B-BE 09 5 R 1 48 IR B
Wb ;1361 em™' ML B B (—CH, ) ¥ X9 FR 25 g
= h T W e, B0 Sy ot S SR 35 08, 2947 om” ! ff IR
Ry PR B B2 R R R 408 A 3l TR O i 5 1728 om ! I
HBEHE P C—0 B4R 30; 1269 em™' o FUHE
(C—N) By {0 4 4 Bt IR i 0 5 e 14 0 PR L P 48
BEN, N-"HEEZIREE BN ERBOE. &
1660 cm™ " Ff T H3 B A 69 B M AR AE 0 2 B T f 48
MHCRE TR PAMAM 8 WFETE.

2.2.2 B#ILRIENRLE ESsRUGH
BERBSFARTHNERE S FHEY G3-
PDMA-2 ¥ 'H-NMR ¥ B, EEF KT S

G3-PDMA-2

G3-PDMA-4

G3-PDMA-6

1728 1269

|
2860 =1 1456

1 i 1 1 1 i
4000 3500 3000 2500 3000 1500 1000 500
Wavenumber (cm ™)

Fig. 4 IR spectra of dendritic polymers PAMAM-g-
PDMAEMA based on G3 PAMAM

PDMAEMA M P E XX R (INE 5 P57
R, ATHEEYHRIENHEERRK R
DMAEMA 58, i1 )t 'H-NMR & B2 R R T H
FEH R PDMAEMA 888 . G3 B R LG R &
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BB R IEE T ARE .
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5
—EHZC—(If
-
CH, 1 3
D,0 l

Fig. 5 'H NMR spectrum for G3-PDMA-2

2.2.3 BAYREBERRA oz FE W B iE
RHEBOL LSO R, v U R T H
v Tl o A b A N o - R - X2 ): O s
FANMESBERATURBREHE LRGSR
FHRIHEM AN EERE . B 6 5 3.0 UMBHR
PAMAM #0111 3.0 L £ R PAMAM 4 3 & /Y
PAMAM- g-PDMAEMA 7E 7K %5 3 0 #L 4% F B 12
SHEE BETEYHERADMEIBAER
F1. AEFTLEB EMHRET B IE LW R
fE,3.0 A BUOR PAMAM BB/, REEE E
PDMAEMA #5 EX i) PAMAM ff ki R B K.
3 B R DMAEMA BEMARKIE R, BARS
0 B A% 4 A R B IR FORL AR B T [ BB B L e A OR
F5H0A 58 i B0 DMAEMA A S53[ %/ G3-C1 W
Bl b, AT LA B 2k 7 AR R ST K R R
AR FRTEY PAMAM- g-PDMAEMA.

sor —G3

- - G3-PDMA-2
, - G3-PDMA4
it —--G3-PDMA-6

W
=
T

[\
=
T

Intensity (%)

—_
(=]
T

L i1 1 ul L L1 a1l L i §1 sLL
0.1 1 {¢] 100
Diameter (nm)
Fig. 6 Size distributions of dendritic polymers PAMAM-
2PDMAFMA in aquecus solutions (2.0 mg mL™') at
25C

23 WHEWKE S FLTEH PAMAM-g-
PDMAEMA RiRE 1 pH §181TH

A3 % SN RT A B SO 19% B BLRE
SFHEY pH=10.0 BHER, RAYEEAR
BE—Ert , BENBEAESRRARD, B —E
HEBRERALOBHERR, RALVENEE
FERE(LE 7)), HLCSTERRLE 1. AERPA
MHEMEY MERERBE S FHEYH I H#
KRN, B4 YK LCSTEZWH B/ . XS5 RT
UEWEBIEE LR ML B LR
Fl PDMAEMA 4745 # P &) 51 B 3K 0 ARz
HBREMBKENREEER YRENENSE
EREEASKEEOE RSB fKERR
HI4F-& T AR, M S FHEESN LA .
FOR BB - B TR,/ (N, N-Z_H
) 25785 RHRCIR B B M- e o B Tt R T A
BB, BRET (N, N-ZHER)ZESKSTH
AHEE R, AT BEE B K e B % . 2542 1
FEl 1 PDMAEMA & F 4§ S5 B, K 53T [BI i) 28 45
WME S TRRE KL & . Bk, MERR o T
A TERKERK,LCST B1{K.

1001

80

L)
=
T

| —=—G3-PDMA-2
——-(G3-PDMA-4
—4—=(33-PDMA-6 &

Transmittance {%)}
(SR
[= [~

<
T

20 24 28 32 36 40
Temperature ("C)

Fig. 7 Effect of temperature on transmittance of
PAMAM- g-PDMAEMA dissolved in pH = 10.0 buffered
solution{ 1 wt% }

B, RRA A BEE pH H A, AR
PAMAM-g-PDMAEMA B4 ¥ KB ENREE
X — pH {HAT 2B TR, W H 3 pH {H a0 8
HRER) XEANEEERET,pHENE
theEmeEsEm P EEAR T/ERFHHE
AR AL, , LT B AH R AE e BRI SR K /B K T8
Rl SR BUKE A KIE R AR, IS
A THATAER A WERES L FHEYD
PDMAEMA & B, pH SR 5 81K, KIEH
53 ek K BN LOST By S0 — 2 .
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1001 —=—(G3-PDMA-2
—e—(G3-PDMA-4
—a=(3-PDMA-6
B0
g 60-
3
g a0
g
& 200
=
ok

80 85 90 95 100 105 110
pH

Fig. 8 Effect of pH on transmittance of PAMAM-g-
PDMAEMA solution{1 wt% ) at 37°C

24 HWHERAESFHTEY PAMAM -
PDMAEMA X #H W ETRAFTHZMERTH
HEPLREZE Y CLBfE A Y™ o BA
FEZEBREENRERE S FH4EY PAMAN-
PDMAEMA ( i # G3-PDMA-2. G3-PDMA-4. G3-
PDMA-6) BB AWM ARG THR.ZBER
RE. MBI UBE  XAMBERR ST
G3 AREBH CLB i, R BRI R 5HEF pH
HEAHFHEM XA BHF G HFREER
KA, TEK S P BRI RIE R, Kt
AMZYHEE GO ERPERPERMBRNE
Bk ER, BN ECRE 2 FAT4E Y PAMAN-
PDMAEMA 8K B8 CLB B, EBEH %5 63
HBREMBRSFEEL2AR, EFEW 45 A
pH=10.0 B BER P BHER, S S8 N pH
=14 MBHBEREN, BRI REMBER T
B.EREEMEBRERN pH=10.0 5, BHX
AR RIS BB RN pH=1.4 B , B
MRT.ZRACIBENERBI S FTHEY
PAMAN-PDMAEMA B85, BRIT N EE T T
b, g P pHEMNAY CLBHENAAARKN
EHER RREFEETRERG S FITLED

PAMAN-PDMAEMA ) X & E®WtE v & h
B S RPN EMBRE, Bl HEE
THYAREAR 5 F A2 b8k,
BEWH AT BT TEE, TR KE
B BB RS, EREN BP R
BER.AE bR ERRERE S THE
¥1 PAMAN-PDMAEMA B X HE K E AR, o
HEMERAEEEN. BERNBREST FHED
FHBRKENEN BN EHEREZR
HEl XRPZERE, HRRESTHEDH
HRRERE, AP AREBERSENT HREE
LAY ERERRL.

—=—G3-PDMA-2 |
O TR s
o) —a— (33 6 i w P
o) 501 ——G3 |1EH—10.0§ pH=1.4
% H H
£ 49
o
2 300
5
E 20
2
= 10F.
&)
0_
! £ L 1 1
0 2 4 6 3 10 12
Time (h)

Fig. 9  Release profile of CLB from dendritic polymers
PAMAM- g-PDMAEMA under the conditions of pH = 1.4 and
pH=10.0 at 37°C

g R R, 8 # AR PAMAM 2 & 1 &
15 0 o 2 R —CL B9 B B0IR B B - e (PAMAM-
Cl) . RALCLIE BEHRARMEE T TEW#H
7 TR AT ATRP 85 T LAREUCR PAMAM 4
E R PAMAM-g-PDMAEMA W RE 4 FH 4
W.ESTFEARER pH SURME, @2 pH &
B 9 45 T A 200 A 2 W B R R
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SYNTHESIS AND CHARACTERIZATION OF THE THERMO- AND pH- SENSITIVE
DENTRITIC POLYMERS BASED ON POLYAMIDOAMINE DENDRIMER AND
POLY(N , N-DIMETHYLAMINOETHYL METHACRYLATE) AND STUDY ON THEIR
CONTROLLED DRUG RELEASE BEHAVIOR

HU Hui, CAO Zhonglin, FAN Xiaodong, Huang Yi
( Department of Applied Chemisiry , Northwestern Polytechnical University, Xi' an  710072)

Abstract Dentritic polymers which combine the temperature-and pH- sensitivities were synthesized. At first,
polyamidoamine { PAMAM) dendrimers with generations 1 to 3 were synthesized by reaction of ethylenediamine with
methyl acrylate,then polymers synthesized were acylated by chloroacetyl chloride to obtain PAMAM-CI, which can
act as a macroinitiator for further synthesizing functional polymers having both pH- and thermo- sensitives. For
fulfilling this goal, polymers with dentritic PAMAM as the core and different average length of poly( N, N-
dimethylaminoethyl methacrylate) (PDMAEMA) were synthesized by atom transfer radical polymerization ( ATRP) .
Their macromolecular structures were characterized by FTIR, 'H-NMR and particle size analyses. Their agueous
solutions were studied by UV spectroscopy for understanding their thermo- and pH- sensitivities . The results showed
that these dentritic polymers exhibit clearly thermo- and pH- respondings in accordance with the change of the
environment . Using chlorambucil( CLB) as a model drug, the controlied drug release behavior of the polymers having
different average length of PDMAEMA was studied. The results indicated that the rate of the drug release can be
effectively controlled by pH values.
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