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(57) Abstract: The present invention relates to a biodegradable
polymer particle-type adhesive having bioadhesion properties, a
production method therefor and a bioadhesive drug delivery sys-
tem comprising biodegradable polymer particles. The biodegrad-
able polymer particle-type adhesive having bioadhesion proper-
ties has a polysuccinimide backbone, wherein the adhesive is
formed of a polymer comprising a monomer having a dopamine
functional group and an alkylamine functional group connected
via a side chain, and has a micelle structure in an aqueous system.
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A Z 1(polyaspartamide-g-C18/DOPA) 2] F1]

(1) PSI] &4

PSI+= o-¢1 %4} (o-phosphoric acid, Sigma AldrichA} -7-1)< 4} <1l (acid catalyst) Z
o] -8-3}to] L-o} 23} E 4H(L-aspartic acid, Sigma AldrichA} -1-¢1)<]
-3 %1 ¥ (condensation method)S £3l A5t} L-o} 23 EALS- 0-2141H9]
EA A FEH] 7:30 8 Z3HE A E 2l (Mesitylene, Sigma AldrichAF 103}
A 3% @¥(Sulforane, Sigma AldrichA} 7-¢1) 2] 3} & ol & 7}5}o]
31 & ell (suspension) & =8| ST 7] A NS AAaT7hs £917]9] 175°C 2=

1=13
1
1ol A nidbsl i), -4 o 2 A A ¥ & (by-product water)S 2
ds
7]
1

of N e

7] (reflux condenser) ¢} $H7] ©-2~E} = E 3(Dean-Stark trap)S- ©]-8-35}¢]
A 7 8k e

A ZF Fof], Bh-g AA B2 th 2] W] ¥F-2-(excess methanol) &
A w7hA] o ] W A3l AL, 70°Cel A A o] & 8HE F
AZAZI S 24 PSIE A AT

(2) polyaspartamide-g-C18/DOPA ¢| &4

4719} 2ol F=H] ¥ PSIE Cl8(octadecylamine, Sigma AldrichA} - ¢)3}
DOPA(dopamine hydrochloride, Sigma AldrichA} 7-9]) 2.2 12} EA] F 1}
T-A 4 0.2, C18-& PSI®} DMF(N,N-dimethylforamide, Sigma AldrichAl %))
SN Aol A Hrtstglal, £ FEE 70°Ce] sk, AT 971 A
24 HEQF A4 1l HEES] 9 DOPA 2} TEA(trimethylamine, Sigma AldrichA}
TE 71l H7tekglth 24X 7F S0l vb-g 32 t#Fe] ol H 2 &
o]-g3ato] HAAF AL, o] AZE S-S o]-gato] o W MASS AL, X+
Lo HzsATH ol & Fal A, HE A =EA o] A A
wtE A2 = A polyaspartamide-g-C18/DOPA A &5 LAt

oluj, C183} DOPA 2| AM-&# 2] F.28](molar ratio)Z 20:502.2 3+ -2 A=
124 C20D502. 2 FA|8}aL, 20:1002. 2 3 495 A& 224 C20D1002 2
FA B = gt
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(1) &A=

$-W 2 ¢ A = 7(Ubbelohde viscometer)E ©]-8-3Fo] 4 %= 3 7F 7 A2 (viscosity
average molecular weight)& =74 8t} 13-4} & A&
DMF(N,N-dimethylforamide) & ©]-8-3}o] A 235151 2™ 0.5 g/LY] 5%
A 3Rt A5 H WA S Neri et al.(J Med Chem. 1973, 16, 893-897.)°l
ol =¥ &) 2] 190 wpe} AAksk o

[4] 1]

n=3.52xn ">

| 21 10l A, n& 5§ 5 (degree of polymerization)E Y- EFH L, 2 217-A}
SNl 2 A % (reduced viscosity)E YEFHITE)

B by o A, pSI2] $HY W == 270)a, Y] A 19 whek AlakE AE 13 A S
2 747} o] AL 6,000 g/molQ! AS Hels 4= qlth

) 38 & E4(NMR 4] 2 IR £4)

FT-NMR (Fourier transform nuclear magnetic resonance spectroscopy, 500 Hz, Unity
InovaAl, U] 5)S 0]-&3}5] IH-NMR ~F Edt S A9t} o] ¥4 2ge
DMSO-d6(Dimethylsulfoxide-d6, Cambridge Isotope Laboratories, Inc. -7~
(Tewksbury, MA, USA))oll A2 o]t} PSIE &3 A 71 H-4] g ol S 0] &3}o]
TSt e, a1 -2} 3k-5-T] o] 2]+ ATR(Attenuated Total Reflectance)

MM A 2] & E 2Ei= FT-IR(Fourier transform infrared spectroscopy, Bruker
IFS-66/S(“d% 4, BrukerAl, Germany)-2- ©] €3} FT-IR 2~¥ EgtE A} 71
ARE 5 19 e,

L1 Eodrgol whE A 13 PSIY] 318 7 B A 9E v
THo g4 5 12] (A= PSIol th3k iH-NMR Z #}o] a1, (B):= A= 1ol th&h!
H-NMR Z & Ve, ()= A1 E 134 PSI®] IR “Lef 3ot}

%19 (A) 2 (B)E x5, PSI2] TH-NMR 2= 3] E g}ol| A &= PSI2] | &2}
Hgle g2 EE50]54~51,3.3~3.1 2 2.8~2.6 ppmol A YEI}E= AL Folst 5=
At 12kZ E ¥ C183 DOPACI oA etttz 53 4]l 2= E v 50]
NMR S E-8l A W &3hA gels| o2, pSI M E-o] DOPAS} C189] 18} X EH| o
Aers e o= A

%19 (O)F Fxad, PSIoN A ol n| = a1e] o] EAol o] e)q 3 1727,
1393, 1217 2 1163 cm'oll A 3 =17} Ve Az, IR == 1649, 1535 2 1460 cm!
oAM Wet= s 2l o= Aok PSION A YEbu= 370 9] IR = A2 2,
ofu]=7], DOPAS] WAl a1¢] 2 C189] -CH,-ll o] §F A o|t}. o] 2] gk g Wi g IR
=5 DOPASL C180] PSI ¥l o] oHg 4 0 = 2 I L E HY &

=]
= A~
Y= TR = o vk
A

~~~
oy
N

5t 4F7]1 2] NMR % IR 2 3E 5-3 4] Al4kek A& 1(C20D50)° A C189]
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‘] %] 2+ A X (substitution degree, SD)+= 16©| 31, DOPA 2] %] 3+ A &= = 2531 T},
[61] E3F AMEZ 2C20D100)) Al & FAsA B2 e A C189 X3 A E=

T
16, DOPA S| A 8} g kos= 372 YEt 7/\% gelst =
[62] 3) & &4
[63] ME 1R AE 2472 o] &35t rho] A(micelle) 7% & =&l A
A5 T, ALt A who] Al DLS(dynamic light scattering, ELS-Z(“d %4,
OtsukaA}, ¥ )¢} TEM(transmission electron microscopy, JEM-2100F(’ % 4,
JEOLAL, d)& o] &3te] 71 A7 & 543 ok DLS x| & 8k &40 A
372 mpolAle] Yaf -3 D L AV E FAG skt o] 3 AT 0.1 wi% 2]
AL NS vhA I E e L= Aol "ol ar, B o] A[1ko]
74 7pek 2ol A(stain)E A B 2El -GN O] A (dropwise) FH 7HEE ¥

g

=

T EE Lol AZAZT LA TE 520l YEr T

[64] 52 Bl uh2 A 19] Bl G E TEM o] VA & ek
E¥oltt.

[65] %25 2stA, AE 19 0.1 wi% ALw-AF &9 e ofd] A H A= TH e
Ut A o2 A j iAF 2715 7N F A skl At o Sl

A AT 7 At o) o] Ht A7]5=248.1 nmo| AT

[66] EE AE 1S o] 83le] TS 0.5 wt%, 1.0 wt%, 2.5 wt% 2 5.0 wt% &
ZIA A 248 A mpo)l A 29 <] H=7]3= 257.0 nm, 256.5 nm, 255.9
nm, 319.6 nm =% A& EQ1E 4= Qi)

[67] ME 25 o] -&35lo] @%1@%%}741 A T A, 55710.1 wi%, 0.5
wt%, 1.0 wt%, 2.5 wt% 2 5.0 wt% % 57} 220 nm, 213.3 nm, 219.1 nm,
236.8 nm, 261.7 nm% Y E}= A8 &lE 4= Qi

[68] o] gt A=, DOPA7} & &-f-¥ A& 10] AEZ 29 H] 8| A] &4 o] w7]
ol (G A o2 Fpdo] sohal & 4 ) vkl A 27 E A Bl o ®
B Aok S, A S el o8l A E = apol Al g9 AV A}
SN Fe) o) s et webA, alE o E A A o' o] wWol
o) = =

-1 [] 1.
R CE S e EEE !
[69]
[70] @ BF 54 7}
[71] Houlg ol A A H ad-zlo] HREAS =43 7] 98] A UTM(Universal
Testing Machine, QC-508E(“3" % ", COMETECHA}, Taiwan))< ©]-83} S T}
A ok Bl 23 BA & o] &35kl 438171 93 PDMA(poly (dimethyl
acrylamide)) 3}o] =& A& o] &35lo] HA4 S 235Gt} s o upE g2
AEdgE BEAET) v uwsk A& e A9E 24590, 1 A9E 39
ChERILL,
721 E3& B unge] fE NEE sl e % Are ve 25l
WA 7w A2 S ekl E ot
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