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Abstract: In this study, poloxamer hydrogels were prepared by electron beam irradiation and evaluated for potential
application as a buccal mucoadhesive drug delivery system. Poloxamer, one of typical thermoresponsive polymers,
was modified to have vinyl end groups for crosslinking reaction, and its hydrogels were fabricated by irradiation
crosslinking reaction. Carbopol as a mucoadhesive polymeric additive was introduced to improve the mucoadhesive
property of the hydrogels and its effect on the mucoadhesion and drug release properties was investigated. The results
showed that the end group modification of poloxamer and the addition of carbopol improved mucoadhesive force and
mechanical properties and led to a sustained drug release behavior.
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AleF 2 Al&. Poloxamer 407(Pol, Lutrol F 127°, MW
12600)2 BASF Corp.(Seoul, Korea)ollAl &g w3kth
Naproxen, acryloyl chloride(AC), triethylamine(TEA)<> Sigma
Aldrichol Al Y438t AR&staint. 2 ¢ & AlES
HEo] AA AR glo] AHE-ataitt.

Diacrylated Poloxamer(D-Pol)2| &4. =% Pol(12.6 g,
I mmol)E &< e Fepizd Yal & A A
8k 80 °CAA 24A17F g ARAIATE AXRAIZ &
A 7157 BlollA 35mLe] benzenes EL 3] H9 &
triethylamine(0.41 mg, 4 mmol)S &Y o] ZF4 Hojrmg
$ 70°CZE 7FEstath F33] 4191 ¢l benzene 10 mLe]l
3|4 A1 71 acryloyl chloride(0.36 mg, 4 mmol)E 253t}
75°ColA] 4RI 9 HEEAIT] - RES-8 S A&
o] &3 A triethylamine-hydrochlorideE Z&{Ujo] | 73}
ok A7l REg-8-4-8 FFo] p-hexaneoll FHAA 343
5 39 e AT AEAF T

SEEM. dAE D-Pol9] 334 A F XgES 'H
NMR(INM-AL400 spectrometer, Jeol Ltd, Akishima, Japan)<-
Eote] EA8th AR &2+ CDCLE AHE-SHIT
TS A A Fo] BAAFS F2A WstE AR
$13ke] FTIR(MMAGNA 560 spectrometer, USA)S- ©]-&3}
o] FA151 T} KBr pellet2 7HEo] AJHES A2 0H,
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Table 1. Chemical Composition for the Preparation of Hydrogels
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ool FAC FHEpE AP»‘—LoP’iE‘r

HIURHY S A9rdge J93 sol=242
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= grhsinh. ekt d3e A9 e wA o] 7
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E

duje] Al 5o RS S

AE7F F2d ol vX = IS dolr 7] 40}04 20 wt%
D-Pol2 7 A28 AR E 7} T 27vitt 371 A 5

(a) ALEALe] 37} o] Fo =] A Az3k e ¢ xerogel
(b) 3h7F 118 AdE) ]

T3l H e slol=R
WA A - AEE 78
AlA FHEFAR AL, (b= WA
B2 ARSI 18] AL (o AlEE SR 27 32 Y
ol =g wj7hA] WA AT A2 S -2 Instron
(5569 premium 5800 series)S- ©|-8-3}R o1 3lo|=2A AR
E ’\Eﬂolﬁl’\ 43 Ao HFA7)A, 99 AP 9=

_,

% 33 F<A STl ?Lﬂ@ 2HS 10 mL Y 3]E syringel]
719 28N F AL DY) o] v 7] HEAE
50 o, 7 w5 vt SHA ZAsle]
A A5} Fe-e #H 78}

FEoE e om, g =
=

2
3RS AR} e

o2 uE F 242 Aa st

Sample Poloxamer(wt%) Carbopol(wt%) Sample Diacrylated poloxamer(wt%) Carbopol(wt%)
Pol20 20 - D-Pol20 20 -
Pol20/C0.5 20 0.5 D-Pol20/C0.5 20 0.5
Pol20/C1 20 1 D-Pol20/C1 20 1
Pol20/C2 20 2 D-Pol20/C2 20 2
Pol23 23 - D-Pol23 23 -
Pol23/C0.5 23 0.5 D-Pol23/C0.5 23 0.5
Pol23/C1 23 1 D-Pol23/C1 23 1
Pol23/C2 23 2 D-Pol23/C2 23 2

The drug content for all samples was fixed at 0.1 wt%.
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Figure 1. (a) FTIR; (b) '"H NMR spectra of Pol and D-Pol.
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Figure 2. Sol-gel phase transition diagrams of aqueous solutions of
Pol and D-Pol.

Aom, o] vial inverting WHOZ =43 Z4 7o)
25 Ao} Hls=gk AFE e B3t 7H7§’\]7J D-Pol
TE&A] FF A2 F= 24 wel 467, 334, 252,
213°C4 *}ﬂo] =EE ‘/‘rE]rlﬂoioUﬂ dHolE Yehli=
=7 AE AR i 3sEs & 5 ASATHFigure 4).
H’q T 2% STt wE A YA sk, E
A Fo] 2rAfol7F AA] 2 Z 02 Hol diacrylation©]
o] Aol & dFE PIAA Fas & T AU

Mote Aty slo|E2™o| M=, Pol T D-Pol(20,
1000000
100000
10000
©
S 1000
© 00
O]
103,
1 1
0.1 . v . - - -
20 30 40 50 60 70 80
Temperature(°C)
100000(
1000004
100004
T
o 1000
£
NIRRT
¢
105
14
0.1

40 50 60 70 80
Temperature(°C)

20 30

a7
z
i
2
N
o
a9
ot

23 wi%o)st 7FRE(0, 0.5, 1, 2wite) FFE 22
Aol A& ZAFSEe sheb TRt e shol =R
As Azslh WA LEAR] THRE ] ghafo] Stol
E2Ade] 22A 540 wAe 9Fs dotriiAt o
TR ARE AFAA} SIS, 2wt% o9 FEE
7HEe £& A4 wiwel 8] Sl oR wds
HolA| ghotr 7HE T HU 2wt 7HA EHlskdch
Pol +8-M 0 Z A 23t A& WIS ZAFSE o= AA3H

TTo TT— “
BeIE 27 RelL Bols) Do) =k AL AE AL
2 wo} 3te sls} AU ool A Qe %

<]

ARTE olE 7hLE 913 g Ze] J4u7] 01%& 3
A 2 w2l 2o HWelth o|e} 2] Polo] Tt
HIE 7] & =JAIR D-Pol o] Hd 7] 7} Ak el ofs]
7 BdS YN A TREATE P AR o=
s}shy 7halr) ol FojH dA T FEE 7AW, 7144
A 4ol FEE sol=mAde Azt WAMIS
o3 7kl WL 5HHE] TtwAlE ARg-skE W ol Hls)
stol =24 Alz7g o] vlaA Jhestal, whe-g #1% ol
Z oA edom AR wkg-o] o] F01x] 7] el Hh3- T
of |57} =49 o] WL, ARS-she Fg o whet of
FH e stel=zA g Aed 5 Al
Y 7S A ALEAR] 7R EC] ol =2 Fa
7ol MAle FEFS Lokrr] #18ke] D-Pole] ke
20wt G 3 ol A, 7HRE ] SRS 0, 05, 1, 2wit%
= gefsto] T stol=242 29 pH 7.49] PBSOI|A]

1000000-

100000 ®)
100004
10001
100

G’ G”(Pa)

107

s

01

20 30 40 50 60 70 80
Temperature(°C)

1000000
1000004

G’ G”(Pa)

20 30 40 50 60 70 80
Temperature(°C)

Figure 3. Temperature-responsive elastic(G') and viscous(G") modulus changes of Pol aqueous solution with various concentrations: (a) 18; (b)

20; (c) 25; (d) 30 Wit%.

Z g, A364d A2%, 20123



AN o188 ESA slolmzAe) A% P T3 A FRAYE 9T 54 24 187

100000(

(@)

1000004

100004

10004

1004

G’ G"(Pa)

0.1 T T T T T T

20 30 40 50 60 70 80
Temperature(°C)

1000000

(b)

1000004

10000

10004

1004

G’ G”(Pa)

20 30 40 50 60 70  8C
Temperature(°C)

1000000

100000+

10000+

1000+

1004

G’ G”(Pa)

0.1 T T T T T T
20 30 40 50 60 70 80

Temperature(°C)

Figure 4. Temperature-responsive elastic(G') and viscous(G" ) modulus changes of aqueous solutions of D-Pol with various concentrations: (a)

18; (b) 20; () 25; (d) 30 Wt%.
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Figure 5. Swelling kinetics of carbopol containing D-Pol hydro-gels
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