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St H]E2] A 5 AZSISITE FT-IRS 0183101 poly(B-amino ester) W12 C-N A%< AAS gRlsiglon,
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Z} 0.3~1.3 MPa, 32~55%3{t}. 132 FES lipase BAVF H7FE pH 7.2 95-8-lelA] 359 A3t 5 2~7%2] A
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Abstract — Recently, there is a growing interest in vegetable oils, cheap and abundant renewable natural resources.
Vegetable oils can be used as raw materials for ecofriendly biodegradable polymer materials. In this study, poly(3-amino
esters) were synthesized by polymerization reaction of acrylated epoxidized soybean oil (AESO) and 2-aminoethanol.
Various polymer films were prepared by changing the molar ratio of AESO to 2-aminoethanol. The formation of C-N
bonds in poly(p-amino ester) was confirmed using FT-IR. Gel contents higher than 98% confirmed the synthesis of
crosslinked polymer networks. Tensile strengths and elongation at breaks of polymer films ranged from 0.3 to 1.3 MPa
and 32 to 55%, respectively. Polymer films degraded 2 to 7% of the initial weight in 35 days in phosphate buffer solu-
tion (pH 7.2) containing lipase enzyme.
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LM B TENEGo] dojuprlolli= whg-do] |5 wtol 7k (cross-linked) 12
A UES] g7l ol wA17F ATt Soybean oil 2 7E] A
AR FEA ARG L Q= A 719k wlel g At s acrylated epoxidized soybean oil (AESO) AWt Al&ol] 71w A g
W2 BAEAIE Zfstar 9o, H Al v felel] 71R1sh & o] 7Fs¢t acrylate 715 XE3akal Qlo] wWhE S FRtEo] 7k
G 71 Ao 7 Qd A 7Fss WX o 2R E] uEA} AE IR VESS 8 T = 7FsAdo] v =T AESO=
£ AkstarA} ks ATt Al Al 2Rk ar QI 1-3]. A 7hsgt soybean oil®ll formic acid?} H,0,5 ¥H5-AlA epoxy”]7} EH-r¥
AL AER = A, o Heled 58 2t o] & epoxidized soybean oil (ESO)= 2’2171 &, ESOE acrylic acid®}
AEA @Y AL Fsh tiE Al 7 gk thaE] Rl Maxk HESAIA 48 = 9lom, o] & Y8 = o83t iz, 534, &
07 A% W AIES, U, S8, T 2 HIE Sl AME (foam) 5°] HI1H TH5-8].
AUTH4]. 2127 @A o) 5= 7AdAdER] 38 APk Fafel] w4 Poly(B-amino ester)® 27l &4 wiAlo] el < B4
olFAshE ¥slslal 9lor o]F0] Zh= A AR QlE) o o] F55] 31 §lt}. Poly(B-amino ester) acrylate ester2} 12} o}l
SO A At S 919k £ AR o8 ¢ ot B 23 oplzte] Agte] ofal S ETH9]. Poly(B-amino estery=
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2 AFolME 285 24 714k poly(B-amino ester) 3 FH %
2 AT B 2 Y982 AESOE ARESII o, 71 A
Z o712l 2-aminoethanoltS AHE-3FSIT). AESOS) oF1e] &=HIE W
SIAIA oheFet B8] A A58 AZ3IRITE FT-IRS o] 8517
poly(B-amino ester)®] $-S ERISI o, AEES- Z75}0] 7
AEE IRl vk AE AlE7E A3l AlzE 1At
T2 7 7 71AIR AR QAR AE S S8, lipase
7} 271 pH 7.2 F-g-elA] A7t wE AggtaE F3) w2l
EE Frlsiel.

2-1. =

AESO, 2-aminoethanol, lipase (from Candida rugosay= Sigma-Aldrich
Chemicals ARl A THIBFSTE I2AF BE-2] in vitro -3l % Aol
Fast itk &% 215 & H(phosphate buffered saline, PBS
solution) | %5 $]3}9] sodium phosphate monobasic ! sodium
phosphate dibasic™ Sigma-Aldrich Chemicals A}llA] Q18T

2-2. Poly(B-amino ester) 2 U 1EX} EEO| |

AESO%} 7} AQ] 2-aminoethanols ©]-8-3}0] &53hs T3
poly(B-amino ester)E 3/J3I3ITE AESOS} 71 A o] EH]E ¥k
A oeke At BES AZS3ATE AESO 0.01 mols &<l
dichloromethane 5 gl =<1 ¥, 2-aminoethanol= Z}Z} 0.005, 0.01,
0.015 mol ¥l Egs}o] 2:1, 1:1, 2:38] En7} = =5 Si9ict. 1
5, 2 SlellA] F 100 pm FAVE HES RS 3, 50 °C 224
24417t 2t WS AIFAT. Fig. 12> AESOS} 2-aminoethanol 25
poly(B-amino ester)2] T4 schemes LFERHATE
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Fig. 1. Reaction scheme for the synthesis of poly(B-amino ester) from
AESO and 2-aminoethanol.

23. Y H 24

HhS- 7, 520 ek 720] WslE A R7] 218! FTHIR (Thermo,
Nicolet IR 200)& ©]-&3}3t} FT-IR 2FEF-S 500~4000 cm ™2
wave number % o|A ATt

7k 2A) H 5ol gt Ak (gel contentyS 731t} Ak
2o Tty AL AES FEEI S W) A 7] A=FwT
SEZIEF T 53 B3l T AF(W2)yE S5t w/wle
= F3I3ict.

A5 2AZNE AzE 1WAk AFEA QAT AE)
S WsABAIE7](LR-30K, Lloyd Instrument)S AFE31 ASTM
D638l ule} S5kt WA EAIE719] crosshead speedi= 20
mm/min, Al°]A] 2] Aol 15 mmP O, HrA o)1 Jest A=
24 "lelElE A7) g151e] 8719] Al 45 mmx5 mm)S H]SH]
et 3 211 9 HAGES A S LA 6719 dlolElE Batalsith

A AEL] WalE S54E flaEl 1A 2530 mmx30 mm)
0.05 g lipase E47F H719 pH 7.29] 0.1 M QA 15 2] 4ol
100 mioll ¥, 37 °CollA 200 rpme] £ 5= wHAZLH D58 5
71902 Aol T2 Ak 4gs Ao T2 u7hA]
AZAZ $ AFas S48

3. 41 ¥ nE

3-1. Poly(B-amino ester) &+
Fig. 2= k- 72] AESO ¥ Wk & 4% 174+ FTIR X~

HEHS ERAT) AESOE acrylate”]7F =% fatty acid®} glycerin
S5 FAE, triglyceride & Hr 37119) acrylate”]7} == §
+o] LA QEH11]. Fig. 2014 1642 em™'ellA] LER= AESO
Ul2] o] A% peak (C=C)°] EO1EIL 1230 em™'elx] VFERR= C-
N peak®] A1 E51] AESO2} ol Afolof] Agto] o] Fo a5
Fersgict.

AESO%} 7} #]21 2-aminoethanols ARE-310] 11 RAS- #|Z35}aL
191S SAsialet. AR 7HAd s ovishd, 7kt w7
=R EREEEN A2 A7180el 8E80 Fig. 32 W
SHE 112] AESO2} 2-aminoethanol®] E1]of whE AlstekS- 7
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Fig. 2. FT-IR spectra of AESO and poly(B-amino ester) synthesized.
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100 2-aminoethanol®] £+43] AZAE7] gt o] & =H|QI 2:3Y o 71
%] ¥ PIE B AFES BT ol o] ulgelA Tturt 71

98- BIA O R oty Wit Az
_ o] 2 ATA 52 T AESOS}t 7Fu AR poly(ethylene glycol)
S\; % diacrylate (PEGDA) B=+= poly(e-caprolactone) diacrylate (PCLDA)
g ] L S A8sle] ekt AR vl nRA A5 Axsi 29E
3 T K 18 tH(Table 1)[11]. A&2H22] PEGDA (A2 258, 575,
] 875)% A|ZH TEAL] QAL -4 MPa® SHS Hl mE-xjek
o 2] PEGDA (A 20,000)2 A8 w212 QI T 5~11
MPaZ 7| Ugkon], PCLDA (A 2,000)= A% x}e]
JAAEE 1 MPa®Z BH ghs Bt A& 1A=
0. PEGDAR A|IZH IA7E 40~70%% 352 315 Balrk. At

Molar ratio of AESO to 2-Aminoethanol

Fig. 3. Gel contents of poly(B-amino esters) with molar ratios of AESO
to 2-aminoethanol in reaction mixture.

Qo7 Z47he] ulgo] oF 98% oAl A& gelsh 4= it} o]
M, 7 =h st MES x0] APt HdE s &

= slct.

3-2. DEXER| 7|AM g

AESO$} 2-aminoethanol =€) 3Md¥ 1248 F 71| 71714
AARAE, AFEE S48 Fig. 4= W £3H= Ul
AESOS$} 2-aminoethanol®] EH|E W3IA|A $HE 17A} HE9
71414 244E UERALE QIS 0.3~1.3 MPa] WS Halo

,AVEES 32~55% WERLTE #EE- £ U]9] 2-aminoethanol
H|&o] S7FE ATt S7kshe e B3O, AESO%}

16 70 —=a— 2:1 (AESO: 2-Aminoethanol)
[ Tensile strength (MPa) 100 + —e— 1:1 (AESO: 2-Aminoethanol)
1 |22 Elongation at break (%) 60 —4— 2:3 (AESO: 2-Aminoethanol)
1.2 =
= | - 50 E\i 98
1.0 S
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Fig. 4. Tensile strengths and elongation at breaks of poly(B-amino
esters) with molar ratios of AESO to 2-aminoethanol in reac-
tion mixture.

22| PEGDAR Az 1LFEAMY] AIFE2 10~20%= LFghow,
PCLDAZ AZH AR AE2 30~35%2 UERsttt. o185 2
ol 2 Aol A AESOS} 2-aminoethanolZH-E $HJ ¥ poly(B-
amino ester)®] &5 W3t QLS Thh W3S HYle
] AFES FARE 7hs eI &% tekst $570] 284 2
o = olWlS ARSI B/38 IAI7)7] S1gh mElo] eFtEn)

Fig. 5 lipase 847} 371l pH 7.2 ¥-8-Nollx] 124} L2
= BlAE Aus veRdol, 122 B85S 359 A9 T 27%
o] AAE B3l ow, §Eg- &3 Ul9] 2-aminoethanol H]E]
S7FEE el S7keRE A Bl o] Avl= AESOS}
AEAEES] PEGDA (A 258)2 AlxY 1EAREE(149 43
F 1% oJske] AEgih) Hiks Rallger) wE0, AESOS: it
1] PEGDA (A 20,0000 AZE 184 9] Eajl&n
459 A3} % 35% AeFha) Bohs W gk ERTH11]. 2
A HES Q) e 7lwd s, I /474 A% 53 347}
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Fig. 5. Degradation curves of poly(B-amino esters) with molar ratios of
AESO to 2-aminoethanol in reaction mixture.

Table 1. Comparison of mechanical properties of AESO-based polymer films with various crosslinking agents

Crosslinking agent Tensile strength (MPa) Elongation at break (%) Reference
2-aminoethanol 0.3-1.3 32-55 This work
poly(ethylene glycol) diacrylate (molecular weight 258) 1-4 10-20 11
poly(ethylene glycol) diacrylate (molecular weight 20,000) 5-11 40-70 11
poly(e-caprolactone) diacrylate (molecular weight 2,000) 0.5-0.6 30-35 11
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AT AEARS] TtuARR Y Axd 2EARE UES Y] &2
ZhAER 1S lipase®] 349, 5 7H 1EAF Ye] o AHE
A= g} w2 Ll =S vehdni{11,12].

AESOZNE] AlZd IAt AAES ol S wf Azt &
ofgo] X% u} QITh8,13]. AESOS} methyl methacrylate (MMA)
80:20 E3rEE AE Fepihy E& ol 2305 o 48 2]
A7) 20~30%7F 23l = ATk A0 FAAn) A AR A, el 2
F0] F AE W] o] el 7] ARt A% o, AESO/MMA
Fo] Al el B2 - 45 el AAaRk ERIFITH13].

o} o] AESOS} 2-aminoethanols RESAIA 21E7d 2. 7]Rk
HES 5-29] poly(B-amino ester)s T/J5151 0™, kg E5hz-9
‘3 HsAA 245 FsAZA 5 UGt AlZE MEL lipase
B4V 7R S-S del| ] AFAE HYOoZH R g8 1
ARAANA Fall7Fesh X187 waAtEe] 8ol ZoiEnt.
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