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B HREREEERME G RN S EMEEFRGEBE

KFi#t

RER #RAT

(RBRFEEL D TR AWEM R THREEREAERE R 430072)

W OE RN TR S (PET) 1 Jy e R 2 i 0 3 v AE 3 M O, T IR 43 et 1) 2R 2 0 I e B R
R AR X 2 TR Y 255 RE ) 22 B e WOCRAR M o8 I L B t6 i T 35 6 T A W R e i O e A e 2R AR A Ry B e
RORTRTR . 1558, 2-2 K1, 3- P9 Z WA P 5L P A 1k S 52 107 4 45 2 (Y D 0 T i % ) -1, 3-79 1, 1 &0 TP 7R
CERAE T = AR OC IR R 453 3 2- (FF S s Bk e 3k ) — 7 FF LR IR T (MATC) BRI % B R 7E — 5
HHGE s W e 1,8- "R 2 3R [5. 4. 0] —B-7-4 (DBU) HEAL T JT 30 2R G459 2 58 (2- (WY HL 79 96 Tk i Ak ) = 0
H BB FR I ) (PMATC) . K5 , i FH AW SRR RN & — i sl 38 1K 43 & PET B9 02 52 2K 08 52 g 43 51 il % 17l &
2 R L 0 BHES + R Gk R s PTMC-EDA LI A2 PET M 4% ) 3 B B2 B PTMC-PEL % ¢ (5 1% ( GPC) 35 DU 4
WORERNE PMATC | FH &5 7 2k BR g PTMC-EDA 1 PTMC-PEI () & ¥ 4> 7 &8 /3 %1 & 6300 .,7400 ,15100, 4> T &
SAATER RS B 1. 21 (1. 83 1 2. 17, 5K e 2 e ) 35 s 0] 5% 1) H B - 2R e R 18R AF AR &2 BB 5 pDNA
B R 2 H Al IE AL A RLAR 200 nm 2 B -G8 BT A 5 A A BEf# 19 25 kDa PET 2881 F X7 pDNA F {1 K 45

BrBES1 3 FLX 0 0 2 9 A

KB REKMRNE, ROMWN, RAE T, TFHRRE, W I0/KIE

FEE 209 L 4R 8], A 9 0T B i 5 A= Wy ]
WA ) 3R 0l 7E 2B ) B 2 A i I, an B
Ui/ EESER € RN € 3 | DN (D]
T TR B A A A A A T
Wik e 1 i I T 2R ik T G A 2 ) 5 24 R 24 Th AR
I Iz A O LG I R R T T — R
FH 7S TG0 R TR 20U 30 3R A A5 10 % At S22 3l
1 FR R I HEAT Y. 7E R IR IR R gl AR R
BE I A T Al vk 3 A, R R R ORR R IR A4 % K
P VA A S 3 LA R B S e

T RYA 97 U8, B 205 W ( PEL) B H Ay
AW S A R B R KA T R R R B R T
RE Y PEL B0z b HIAE A4 P9 F0 A Sh K& R 56
XEZEREHTEAAREMETHMAETREY
(R4 2, N6E DNA A5 AR 58 B4 45 4 e 11 L BE A RUIR
11 DNA i 22 G 52 41 P9 A% 19 il 1) B A LA AN
Rrp kiR mEE h %, E R BT AERWHE TR A
b A S R N ik T A TR
PEI fi£ 5 DNA JE B2 9 5 W), 36 3G Je s %
L E R M R R 5 2 AR, R A TR
PET 76 41 fifd 5 37 19 23 #2 b 7R AR IS 19 40 A 25

P ERE N A AL LS S DNA, R AR Y
LTy & S

T Rk 28 AL, BF 5 ] A AR AT
WA 2R 5 1 1Bk LA/ oy T4 PEL (2 BERA
CIRE o7/ o T DK o O A = G [l 4
S AR SR A T — AT T TR A T
0 35 1) 3R Bk R I , A% ) T O DU M S5 B
(& Mgl PEL) BT 50 /R 8B ) 4 1 FH S
TRERTRNR , %5 %8 T 1% P2 3R o R 15 1) 200 e 75
P IFRTSE T FHE T R IR I 5 DNA JE 2 &
YRIBE 1 LA SO S W RLAR T zeta L 3.

1 LIEEH
1.1 KF5iXs5

VUSRI = £ AP R e S e A
KR EE) T 281 ,8- /A I [5.4.0]
—B&-7-M (DBU) g [ Alfa 2% w], T 4% {f 1] ; 600
Da il 25 kDa PEI [ Alfa 24 ] W15, B £ 15
pGL-3 ki H Promega /v ] W4 15 5 A 2K 75 S
A0HE (HeLa) Mg [ v [ it 70 55 5% 9 05 580 b o0 (20
L), DMEM 85 9% 2 + 83 g A Gibeos WE M i

DAL SR e 1 80 ARHIE % F s2011-04-18 WA ,2011-05-23 B Fi 5 [ 5 H AR R 2 Bk 4 (L2 %5 20974082) BE BT H 5 #+ MHIRIBER A LE-
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¥

(MTT) Wy H Amresco; — FEAR I H Sigma;24 L
¥5 35 4 (TCPS) I H Becton Dickinson; GelRed 3
KL H Biotium 2 &) .

"H-NMR F Mecury VX-300 %I 4% % H 4% % 1%
{XAE 300 MHz T il & , CDCl, 5t & D,0 i .
“C-NMR | Unity-Inova 600 % 4% % H 4% I 3% Y 78

150 MHz F il %, CDCl, N % #). FTIR f] Perkin-

Elmer-2 ZLAME 35 A0 &L . 54 W 1 73 5 Fl 53 1L
JE it Waters-2690D 75 JT i AH BE & (5 1% {X ( GPC)
RGN E , DY Wk I B Al K iRt sh AR, i
# A 1.0 mL/min.
L2 2-(RERNEBRE) =T FEREEESME
(MATC) B & B

$10.0 ¢ (0.11 mol) 2-4F F-1, 3-7§ — i,
12.2 g(0.121 mol) = Z & 1 50 mL Jo/K Z &
T 100 mL (8 i B R, oK i BE FE T & T I
13.0 g(0. 125 mol) FF I P4 RS, 29 30 min 355 0
56 WOE VK R R RN 3 he i R U RO 4, O
FHTEIK & T J 45 it A 310 11 €0 BT AR 2- (PP 1 06 T

Jihe) -1,3-9 B, 72 % 79%. FTIR: v = 3366
em ' (OH), v = 1655 cm ' (CONH 1), » = 1536
em '(CONH 1I).'H-NMR (D,0, 8): 5.63 (s,

1H, CH,=C), 5.39 (s, IH, CH, =C), 4.01
(t, 1H, NCH), 3.60 (m, 4H, CH,0), 1.87 (s,
3H, CH,).

K 9.30 g(58. 5 mmol)2-( H 3 AT I L e 22 ) -

1,3-P9 —J . 14. 5 g(134 mmol) % H % 2 Ji5 F1 300
mL JEK DU W BT 500 mL [5JiEBR O H, KR
FREPE T B I 16. 4 ¢(162 mmol) = Z, i, %
30 min i IN5E. WOE VKR, IR N R 2 h. iUk,
UE VR e 45 5 A &k oK Sk B AR T
FHRFR LG A 12 3000 DU &0k IR R JE 7K 2 Tk TR 45 9 51
L5 3 K15 3 A 2- (P D s Tk e 2 )
=B LR R B, % R 58% . FTIR: v = 1744
em '(C=0), v =1666 cm ' (CONH I), v =
1521 em™' ( CONH 1I).'H-NMR ( CDCl,, &§):
7.05 (s, 1H, NH), 5.81 (s, 1H, CH,=20C),
5.45 (s, 1H, CH,=C), 4.65 (d, 2H, CH,0),
4.52 (m, 1H, NCH), 4.49 (d, 2H, CH,0),
1.99 (s, 3H, CH,)."” C-NMR (CDCL,, &):
169.1, 148.6, 139.0, 121.3, 71. 1, 41.6, 18.7.
C,H N, O, 185.18; Caled. C 51.52, H 5.69, N
7.61; Found C 51.89, H5.99, N 7.57.

1.3 BR-(FERNGEBHERE) = THRERRKE)
(PMATC) B & B

# 0.555 g(3.00 mmol)2-( B 5E N 4 T iz 3% )
= W B R 1R (8. 1 mg (0. 075 mmol ) 4 H i Al
9.2 mg(0.06 mmol)1,8-" & Z« —#¥[5.4.0]+—
fi-7-4 (DBU) ¥ T 2 mL Joyk & W e, = i
FRBE 5 h. 50 mLOE & kg DL, B S R A W TE
40°C FEZS T 24 h, 72 % K 97% .
1.4 PMATC 5 & #yiE 58 /R 0 B¢ & B il &
PTMC-EDA s PTMC-PEI

V5 R 6T 2R i T2 T 000 5 AN R OBLER 10 4% o
(BEIR 1) MR &9 (& — B8 # 600 Da
PEI) fi1 10 mL Jg /K — & be & T 50 mL [8 K ke
LB T M OA 0.10 g B (2-( HY 3L TN A Tk ik
) = H SRR R IR ) /Y 10 mL Jo K G H ke
W, ASCHURE 24 h. FH e % 78 Kk 4 W 4 )5 oK v
fift, 1 0.1 mol/L # £R R 8 15 pH % rp | 5% A #K
B 5> 54 1000 Da (135 M 48w, 75— IROK i
LN S o
1.5 PAE FE#E A (PTMC-EDA = PTMC-
PEI) i) pDNA E5%)

FHES RO FRBE S T 150 mmol/L NaCl %5
i (pH 7.4) L UEER T, T 458 1 mg/mL 1%
7E 1.5 mL EEEOCEPIAS 0 pL pDNA [ fif
T (200 ng/pl) , HE KHE H 150 mmol/L NaCl
VWG B A 50 pL. $2IR— @ p R, 7R IR AR
Ui BN S A 0 BH B T 2R R R A R, S R
DNARG i S s AR ERILME &Y. 1%
HEWEZERTHE 0.5 h 5, T HERH Ik R
1 HL AL R A B Y A S
1.6  ZRBEHE R B B ik

BEmSMAREE KN E AW, MASE
GelRed ekt 0. 7% Bt i M 68 i v k47 flL K 52
5. BLUK S5 F R 80 VN 80 min, 8K J5 7 B K LR
X (Vilber Lourmat) T 3@ i} % & I8 5 A5 W 4%
1.7 E6YRNEFMBHENE

B4 Y8R AR M zeta HL Ffli | Nano-ZS
ZEN3600 ( MALVERN ) I 4} K 7 B Jz ¢ i B, #5
BrALAE 25°C HEM 2. i ARG WIE WA 1 pg
pDNA #% #8 1.5 45 r il £ 77 125 i 85 AN [ 32 & L i
HEEW. RS G AEERTE 30 min, RIFHEE
P 150 mmol/L NaCl ¥ ¥ i BE 2] 1 mL il
ERZ GRS S KRR 1 mL e 5 A
Py () v H
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FARH 40 1 5 P S B R AR S MTT 35 78 A 2K
TE S AN Hela b 34T #Y. HeLa 40 ifg LA 5000
A0/ LAY AE 96 L% SR A 4 A B AL Ao
A 100 pL 58 4z DMEM 85 37 5. BH ¥ 28 ik 12 i
(PTMC-EDA B{ PTMC-PEI) {3 PEI /& T %€ &
DMEM $5 95 5, 3o 38 I, 8 97 2 o L 25 b 43
2 5 s B AN (7] v B 1) 8 23 1 W, 5 AR i e
5% CO, JiFRAfH T 37°CHi 3% 24 h )5, 45 FL 40 /g
FOA BH S 1 23R % R I ( PTMC-EDA 1 PTMC-
PED) sl # PEL #0100 wL (X MR 41 E 45 A 100
pL DMEM }53R3%) . 4R 85 9% 24 b s, 1] B A 4L
A 20 wL ¥ A 5 mg/mL MTT ) PBS &
W R AR SR, T 37 CIRIE A iR 4
ho 55 2 AL b Y 35 38 26 R0 MTT, 2% fin A 150 ulL
DMSO, 7 fE = il & Ik 5 , ¥ 55 (45 dn T 8t
Al pRAX (550 BIO-RAD, 3¢ ) £ 570 nm 4bic 5% W
JE1E (ODyy,, ) - AN M BE K X8 IR 21 i 4 4P 47
R AR WO (A 53 A0 B R O A7 3 R A LD
AN T e B W T, Xk B RS N 3R 5 v
.

AR LA A7 15 R (% ) = 100 x (L5 4l OD
-2 HH OD) /(X B4 OD — =5 FH4H OD)

OH OH
Methacryloyl chloride

Ethyl chloroformate

2 BR5IE

2.1 PHE FEHBEE (PTMC-EDA 1 PTMC-
PEI) B & R B R 1E

Rtk iy 2- (3 P M T e % ) = I R R ik
1% PG AR MATC H 22 22 5 2823 9 25 s 7 il 45 (7
BE D). H, AR N E A E R T
= S VR ) A5 2- (R D o Tt g k) -1,
3N ZEE, PR T9% SR ,2-( H BRI g 2% ) -
1,3-8 Z s ] S iR OBRAE 2 I B ] = & e VE s
SCFRAT B 2- (FF e A 45 Tt i ik ) = I Y ik e PR T
TEE K 58% .

2-(FPBE TN A W M R ) = WY OBE ik R MR
(MATC) (' H-NMR 3% & J% f# #7 W& 1. 'H-NMR
% & h—CH,0COOCH, —iF B 3¢ | iy & 2453l —
XFALUE (8 = 4.65 Fil 4.49) , R W] AR 45 19 1 17
FE. " C-NMR 3% [&] r i (9 4~ B fn 2- (356 7 445 1t
e Bk ) =W W AR B AR ek i BCH — 3, R 6 =
169. 1 1 148.6 &b 1B T 2 /> Bk K& ik 19 1k 2% L
. N FTIR i [ AL AT L& 2 X JC 30 b ok 2
i 5 04 41 B W (1744 em ™) | ) FLIE AT L) 4R 3]
e 145 (1666 em™") |, BEE 1T 4 (1521 em '),
Mok T 45 (1188 em ™).

(0]

PN

o 0
Benzyl alcohol

OH OH
KH Et;N, EtOH, RT, 3 h H)
NH, HN)io

(0]

Et;N, THF, RT, 2 h

X
MATC
0]

CH,Cl,, DBU

©ﬂo<ﬁl\o/\/\o% 1) RNH,, DOM ©/\O<J\O/Dq/\87:ﬂ

PMATC

2) Dilute HCI

*NH,R-CI
RNH,: 1,2-ethylenediamine PTMC-EDA

600 Da PEI PTMC-PEI

Scheme 1 Synthesis of polycarbonates PMATC, PTMC-EDA, and PTMC-PEI

2-( WYL T M IR e ) = O ik R T
(MATC) 7 @ W Be i W b 1 DBU 1E Ry 465
RPN R 5| R AT R A 3R (2-( RN
Tk e K5 ) =37 F BB R TR ) (PMATC) (7 & & 1).
SIRFIER B MAR R T HTREWH ST
BTS2 09 PMATC 38 1 B L 79 M Bt i ) 3

2 g 1) 30 5 7R 0 B 1 i 4 BH B 1 3R ik B2 R . T
ARHEFE R BE T 2 1 600 Da PEI X 1 Ff i
FACE W, 45 20 (1 FH B T 3R Ak W2 IR 4 00 LA PTMC-
EDA il PTMC-PEI £ 7x. & T i ik G0 28 Bk Al 2
VLB R A B ) R e R et o e 5 LB A B R L
S 10: 1, S 25 3 S ek A K g B BR 2 2 AR
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B, % T4 2 =9, BT 5 PTMC-EDA F1 PTMC-
PEL fy IR 4351 4 16% Fl 25% .

[0)

)kO
b efe
| o |

o

£
>
—
@}
%

PTMC-EDA
PTMC-PEI

CH, of PC

1 1 1 L 1

7 6 5 4 3 2 1 0
5

Fig. 1
polymers ( MATC and PMATC in CDCly;, PTMC-EDA and

"H-NMR spectra of the carbonate monomer and

PTMC-PEI in D,0, 300 MHz)

Rkl B PMATC, FH 2 ¥ 5 filk 2 lig PTMC-
EDA 1 PTMC-PEI (' H-NMR 3% & UL & 1. 41 H 3%
WIR g PMATC 3% & IS A TES = 5.3 & 5.7 4b
{14y FFY 35 TR s T Je A0 356 o LR CHL, 10 R AN I 9 2
117 SRk 1 Mg e v ) S R B D T R AE 6 = 4.1
B 30 335 BB T D

R W0 5y 5 R 53 1k 43 AT ER R £ 15X
(GPC) 2. kR BE PMATC | FH 85 ¥ 5 ik iz I
PTMC-EDA fil PTMC-PEI [ & ¥ 4 T & 4> %
6300 ,7400 15100 , 4> F 4> 4 $8 £ 4> 3k 1. 21,
1.83 F2. 17. \E W T W B2 iy, 0 0 5 e B4k & )
G R R AR K. SR, I A5 2 1 BH 5
F R ER s PTMC-EDA 1 PTMC-PEI ()4 F & F
AR, I B2k 0 A 22 58, B TR 8 v R A
B N I BB R T PMATC 3= 5% B 19 T 4 2 B T
5% 2 5D 1 R i
2.2 [HE FEHBEE (PTMC-EDA 5 PTMC-
PEI)/pDNA £ &4 K%l & R R1E

W BH B SR ik TR I V5 VR A — 7 A LU TR o 3]
pDNA ¥ 1, 1R 21 J5 BV B PH B8 5 Bk 1R e/
pDNA & 5 Y). B iU 52 6 1y 3 2ok 3 i 0 e e vl
VK2 R AR N zeta B BGHEAT T RAF.

HERE LUK VR Y A5 L B R BH B T R ik R B
PTMC-EDA i1 PTMC-PEI fg 7 i T & b F B 1k
pDNA (3R, R EATXT DNA A5 1R 58 1) 45 5 fig
1. 2 frow Bl A LGRS, P ST R ik

M2 g 1) 1] 8Ok 8 £, pDNA 7 L Uk B 19 3 7% A
H5RMHE 7Y W E & P& 8 4 B # . 600 Da
PEIL BV {75 8 & [ 2.5 RO Bt R AE 5 DNA B
JRES E WRL -, 1 25 kDa PEI 7E 8 #1624 0. 15 B
fe B #4E 4 DNA . PTMC-EDA 1 PTMC-PEI
W53 51 46 5 B H oA 0.2 A1 0. 15 B BEfilf DNA 5% 4
A AL, H DNA 45468 15 25 kDa PEI AHifT.
Polymer/pDNA weight ratios
0 005 010 015 020 025 030 035

0 0025 005 0075 0.1 0.125 0.15 0175

Fig. 2 Agarose gel electrophoresis retardation assay for

the pDNA polyplexes of PTMC-EDA (a) and PTMC-PEI

(b) at various polymer/pDNA weight ratios

FH B+ BB R i ( PTMC-EDA &, PTMC-PEI)
1 pDNA &5 Wy i R0 AR 2 58 2o 3 A8 6 HUS B AR
150 mmol/L NaCl %5 W& il 5 Y, 45 R an )&l 3 i
J&. PTMC-EDA f1 PTMC-PEI 7£ & & [t & 0. 125
1A E AN, AT 5 pDNA JE CF Hki 42 2 200
nm 7245 B9 5 4 WkL T 25 kDa PEL 5 pDNA B
HEYRIRARA S 200 nm 2245, 100G B B R
Bk B 15 Jot AR 43 ¥ 2 50K 600 Da PET 5 pDNA [
HAWIRARTE 700 nm L L.

FA B 1 B B iR i ( PTMC-EDA &, PTMC-PEI)
1 DNA B 5 H zeta fH#ZEFE 10 mmol/L NaCl
VW E B, S5 SR N E 4 Fiv . BE A R R ik
T2 W 1 i A 38 &, 52 B W0 A0 3 T 8 T T
PTMC-EDA & 4 ¥ i 22 1 L 3 7F 24 ~30 mV =
], 17 PTMC-PET &2 45 ¥ 1) 2 T L W &7, 1y 25 ~
37 mV. AE g xb B [ B T R KA TR
PEI/pDNA 4 & ¥ () 3% T H1 #«. 25 kDa PEI PEL/
pDNA & & W) B A fe i B L 7 30 ~38 mV 2
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1000
800 |
- 5 —o— PTMC-EDA
E 600k —o— PTMC-PEI
1 —a— 600 Da PEI
‘@ —— 25 kDa PEI
2400 F
€
<
(=%
200 | z g
R B % —F
0 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

Polymer/pDNA weight ratios (W/W)

Fig. 3  Particle size of the polycation/pDNA polyplexes at

various weight ratios

[&], 7 600 Da PEI/pDNA & & ¥ & 7 H e AR B9 i
# AR 2 ~T7 mV.

DL RRWT, B 7 S ik R IiF PTMC-EDA
I PTMC-PEL X} pDNA HIERMZ G T1, 5
Sy F R 25 kDa PET HACE L, A2 B AR & F /P
AES pDNA JE A 55 % ) 2 T A7 1E HL A9 SR

40+ . T

w
(=]
T

—o— PTMC-EDA

zeta Potential (mV)
(3]
S
T

—o— PTMC-PEI
—— 600 Da PEI
—v—25 kDa PEI
10
T - 1
0 E| L L L L
0.0 0.2 0.4 0.6 0.8 1.0

Polymer/pDNA weight ratios (W/W)

Fig. 4  Surface charge of polycations/pDNA polyplexes at

various weight ratios in 10 mmol/L NaCl solution

2.3 [HEBE FE#HEE (PTMC-EDA 5 PTMC-
PEI) ¥ 40 B & 1%

FH MTT 35 2 7 FH & % ik 72 Bs PTMC-
EDA 1 PTMC-PEI By 20 i 85 1% , 45 R &l 5 fros.
FH 2 7 B AR AR K PTMC-EDA X HeLa 2 b St A

JoR W BEH 0.5 mg/ml. B 41 LAE 1 4 90%
XA FH 19 600 Da PEI 45 5 4H1L. PTMC-PEI
BOFE R 85 L ELIRFE S 0.5 me/mL I 41 M 77 15 3¢
15785 3% 80% . 15 I 1 6% W] £ % i, 25 kDa PEI
15 HeLa 4108 1 85 5k (75, 2 B0 7 Bt 24
H 7 pe/mL. T, W BT 5 B #R S PTMC-EDA
A1 PTMC-PET 15 25 kDa PEI 4 H FUA {645 2 10401
L 5 4

60 | —o— PTMC-EDA
—o— PTMC-PEI
—a— 600 Da PEI

—v—25 kDa PEI

40

Relative cell viability (%)

20

0.0 0.1 0.2 0.3 0.4
Concentration of polymer (mg/mL)

Fig. 5 Relative HeLa cell viability at 24 h post addition of

the polycations ( MTT assay)

3 i

M 2-5 He-1, 3-8 ZUWE R A A IV K
FERMA B T 2-( H TN I I e 3 ) = H S
M2 TR 5 A& MATC, % SR T 3R 58 5 49 21 0 % 4 A
FH 35 R 7 T g 5 1) SRR R T PMLATTC, 8% i 38 2ot )
SRR AL A W) < — e s PET 135 52 /K8 Jin
J R 43 ) i & T BH B F 3R Wk R e PTMC-EDA
Fl PTMC-PETL. 33 2677 A7 22 Jiie ] 1 5 0] 4% 1) BA 25
W R TR 7E B AL 2 T EVBE S pDNA JE B 2 1 7
IEH RIS 200 nm 4 ) E G, EAI14 pDNA
152 4 B8 1 5 R 1T B& ff 11 25 kDa PET 25Ul f
Ras & ae s XA S mMm 2. izt
Yy e Sk 11 4 25 K, 3 2K PR B T SRR R R A R
A R MG 1 S PR R A
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CATIONIC POLYCARBONATES PREPARED VIA MICHAEL ADDITION OF
AMINES ON THE PENDANT METHACRYLAMIDO GROUPS

ZHANG Xiaojin, CHEN Fujie, ZHONG Zhenlin
(Key Laboratory of Biomedical Polymers of Ministry of Education, College of Chemistry and Molecular Sciences,
Wuhan University, Wuhan 430072)

Abstract This paper reports the preparation and pDNA complexation characteristics of cationic
polycarbonates with pendant ethylenediamino groups or low molecular PEI side chains. The polyamino pendant
groups or side chains were introduced on the polycarbonate backbone via Michael addition with methacrylamido
pendant groups. First, cyclic carbonate monomer, 2-( methacrylamido ) trimethylene carbonate ( MATC) was
prepared from 2-amino-1,3-prapanediol by a two-step reaction. Ring-opening polymerization of MATC using 1,
8-diazabicyclo [ 5.4.0 ] undec-7-ene ( DBU ) as a catalyst afforded poly ( 2-metacrylamidotrimethylene
carbonate) (PMATC). Then, cationic polycarbonates PTMC-EDA and PTMC-PEI were prepared by Michael
addition of ethylenediamine and 600 Da PEI, respectively, on the methacrylamido pedant groups. The weight
average molecular weights measured by GPC of polymers PMATC, PTMC-EDA , and PTMC-PEI were 6300,
7400, and 15100, and the polydispersity indexes were 1.21, 1.83 and 2.17, respectively. Cationic
polycarbonates could form stable complexes with plasmid DNA at low polymer/pDNA weight ratios. The
average diameters of the complexes were around 200 nm. The zeta potentials of cationic polycarbonates and
DNA complexes were about 30 mV. The characteristics of the cationic polycarbonates of forming polyplexes
with pDNA were very similar to those of 25 kDa PEI. Their cytotoxicity measured by MTT assay, however, was
very low. The excellent ability for DNA complexation and low toxicity suggest that the cationic polycarbonates
might have a good potential for use as gene vectors.
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