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Temperature-Sensitive Drug Delivery System of Acetaminophen
Using Neutral Chitosan Solution
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ABSTRACT ~ In the present study, chitosan-glycerophosphate sodium salt solution as a thermosensitive system (TSS) was
used to formulate a temperature-sensitive drug delivery system (TSDDS) containing acetaminophen (AAP). The optimized
TSS was prepared by measuring gelation temperature, gelation time and rheological properties of TSS. The optimized gela-
tion temperature and time of TSS were 36°C and 100 seconds, respectively. The viscosity of TSS was also suitable for main-
taining gel structure at 37.2°C. The release profiles of TSDDS in PBS/pH 7.4 with various apparatuses and mass loss of
TSDDS were investigated. The time required to release 50% of AAP from TSDDS (tspe) was 120 min with the formation
of pore on the surfaces, which was 2 times longer than that from AAP-chitosan gel. In addition, TSDDS was degraded
approximately 80% within 4 hr and then degraded slowly for 20 hrs. In conclusion, AAP-TSS (TSDDS) formulated in this
study might be suitable for some specific uses such as subcutaneous injection and rectal formulation.
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Figure 1-Diagram of cell method. (A); Extraction cell, (B); Paddle
over extraction cell.

4

F 58 dlo] A2tk TSDDS ¥ AAP-C Z2] H&

AFL cell method™ % dialysis sac method'*'9& &3}
o] F8)stqrt.

Cell methods TSDDS % AAP-C A oF 2g2 717t A
FsA Aste] Figure 1(A)2] extraction cello 2232, A
o) Asgle} 2o A2 3] 95k cellE 3740.5°C9]
a2yl oF 287 WA ¥, (B)e] WEHE &714)
cellg ol WEAE S st

Dialysis sac diffusion method= TSDDS % AAP-C
< WEgulE A A2l cellulose membrane tubedl 1mL
A 2y By e AR e thy HEAE 871 ¥
3 oigtebd 8241 HERC w2t st

g2 pH 7490 PBS 500 mLE ARSI, LEE
3740.5°CE, 3ALEE 50 pme 2 3} vg] A A
74l XEE FHst, UV 254 nmolA &35 (UV-2101 PC,
Shimadzu)& 73K AAPS] & T3luth

TSDDSe| TH &

TSDDSS] W43 § H9 wisle}l dert ofE W&o
nxE 4 HES] 93] WEAE 152 TSDDSY
WS scaming eleciron microscope (SEM, JEOL Model
JSM 5200, JEOL Lid)Z &3t} Cell method H&4
g F 6r7bl TSDDSE F3te] 54 xstar, €8] 2
ZAZ TR EFE&A7) ¥a ZFE 0.5Torr 2 6~7mA
o] AN 787} casting §F A % XWE - Ft
ElE(1: DOE W8S 7129 10kVolA 100u1e] wi&
2 Aasm 989t ARlela] tale] 3w 54 4
T W viRle YEE HrRskiTh

T (%



PR 7IEAY S8 UE 0187 A 231

TSDDSS| In vitro 25HAE

TSDDS °F 2g& Figure 1(A)®] extraction cello] %
e FAE 293 $ UEAES St 4E24Y A
T 4,8, 12 24071 celloll A A|RE Aol FH5E
AFsL 52 Az, 43 Axd § ¥AE 248
of EFHL Fol e FEY T %E UL HozRE
ARratA

% ZEF (Mass remaining)=§/[-£1x 100

A7 M= el FAE, M E31E § dolsl
FAE vepdh?

rr

fu o 1
TSDDS M=
F2o] TSSw 7I1BEAN (B3 HaRAE 731,775, EobAl
g3l 99%)yS GPEErF oF 45%7) H%S 8, pHE ¢F
712 FAskete] Azt AzH 1SS AA W) A3
o g3t AL (30~36°C)8 7HHOH, Eodo] 3t
& HHK(Table I).
25 Hale] we} TSS7F Asts= AL A4 37 713
o7 Ryue] Qb A GP7E Fr]gel
2 ZA7H whdEg haaA 7| BAE AR AT
& S/, B, 71EARe] NH,7) 9GPl PO, AL
o} FH71A Aol A7k AA, GPe FYAZ7|7} 7]
EARS Seal e Bl 42 Fof 7|EAte] Alo]
T oEHoR 3 T g@eibdo] dojurRE &l o

=
Pty A
e SR D

2
lo
%
P

Fe ex JEHos
PNt BALe] 28T AP B ASLE o))l

ME 71 BEA) Aole] et Ao R F|EAE AT
of 2gts dojupA] A=F st} Afes ERjsiar, vkl
L 7k E24ks GPol ZEAE wHevld) sl &
RoIA Har, AE JEAY AR Ajte] dofut Ag
A |k

5000
4000 - =
3000+

2000+

Elastic modulus (G', Pa)

T T T
40 45 50 55 60 65 70
Temperature (C)

Figure 2—Effect on temperature on the viscoelastic properties of TSS
prepared with various chitosans. Insert shows the properties of chi-
tosan A and B up to 55°C. A; chitosan A, 2; chitosan B, O; chitosan
C, @; chitosan D.
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Table I-Characteristics of Chitosans and Gelation Temperatures of TSS Prepared from Chitosan A, B, C and D

Number-average

Degree of deacetylation  Gelation temperature

Chitosan  Molecular weight (Mw)  Polydispersity (Dp) molecular weight, (Mn) (DDA) (%) °C)
A 217,695 3.38 64,286 80 56
B 255,232 3.56 71,519 91 36
C 895,968 2.94 304,190 85 42
D 731,775 477 153,393 99 36
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Figure 3—Effect on time on the viscoelastic properties of TSS pre-
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Figure 5-Release of AAP from TSDDS and AAP-chitosan gel using
a dialysis sac method. @; TSDDS, O; AAP-C gel.
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