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Preparation and characterization of indom ethacin/poly (N-
isopropy lacrylam ide) -8B -cyclodextrin complex with temperature-sensitivity

XIA Yun, QIU Liyan , JIN Yi
(College of Phamaceutical Sciences, Zhejang University, Hangzhou 310031, China)

Abstract: Aim To synthesize poly( N-isopropylactylam ide) /cyclodextrin conjugate ( PNIPA-B-CD)
as them osensitive drug carrier, incorporate indomethacin into the conjugate and evaluate the dug release
from the carrier in vitro. Methods PNIPA-B-CD was synthesized by introducing carboxyl tem inated
PNIPA into the primary hydroxy group of B-CD. The obtained conjugatt was chamacterized by FTIR,
"H NMR and DSC. The indomethacin/PNIPA-B-CD complex was prepared by lyophilization. In vitro dmug
release from the complex was carried out at 25 C and 37 C rmwspectively. Results Them osensitive
PNIPA-B-CD was synthesized successfiully. The LCST is 35 C, as measured by turbidity method. The
dmg release from indomethacin/PNIPA-B-CD complex was slowerat37 ‘C than thatat25 C. Conclusion
The m osensitive PNIPA-B-CD with molecular inclusion capacity is a potential carrier for drug sustained
release.
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i (6- - -6- ) -B- ( EDA-
PNIPA  LCST(33 C) (25°C) B-CD) 500 mL B-cD 10 g,
(37 C) , PNIPA 100 mL, ,
1.3 g 100 mL, 24
PNIPA 2 h, 40 C , , 200
3 ) PNIPA B-CcD mL , , , 3
, 50°¢C 12 h, [ mono( 6-
, O-tosyl) -B-CD ], 30.1%'7,
( N- ) -B- m ono( 6-O-tosyl) -B-CD 2 g,
( PNIPA-B-CD), ( indomethacin, IDM) 20 mL, 40 °C 48 h, 45 C
R / R R 30 mL,
PNIPA-B-CD , , - (3:1) 20 mL,
200 mL, s s
, 6
N- ( Acros , ( EDA-B-CcD)'*!, 25%. :C 43.98, H
), : ( Acros , 9.80, N 1.90, CiHy O N, ,
)i1-(3- )3~ - ( Acros 1 186,
, ); ( PNIPA-B-CD”’ PNIPA-COOH 2 g
), . B- ( 20 mL, 1-(3- )-3- -
), 110 C 12 h; CaH, ( EDC) pH 5.5, EDA-B-CD 150
34, ; ( mg, 24 h, (M,
) ( ); 3500), , B-cD
(M, 3 500, , 24 h , ,
). 36%. :C 61.88,H 10.10, N 10. 64,
( Vector 22, Bruker ); PNIPA-( B-CD), ,, 6 024.
( Avance DMX500, Bruker ); /PNIPA-B-CD
( Pyris 1, PetkinElmer ) ( JEM- /PNIPA-B-CD ,
1230, JEOL ); ( Cary 100 Bio, 100 mg 5 mL, PNIPA-B-CD
VARIAN ); ( Flash EAll112, 700 mg 50 mL ,
The m oF inn igan ) 30 C 2 d, ) )
( ToledoDL50, - ) , 71.4%.,
( LC10AT VP, ): /B-CD
( SPD-10A VP, ). /B-CD , 3.2 g,
PNIPA-8-CD 100 mL 1.2 ¢g 10 mL,
PNIPA-COOH"*’ N- , 30T 2 d, , ,
(NIPA) 5 g ( MPA) 23.4 , 68% .
mg, 100 mL , 60 mL , PNIPA-B-CD
20 min ( AIBN) 50.7 KBr . "H NMR
mg, 60 C 24 h. ) ( T™MS) ,
, , / (D,0) DSC ,
, , PNIPA- 10 C+ min", 50 - 200 C.
COOH, 86.4%. 0.0l mol* L' NaOH PNIPA-B-CD  LCST
, 91 PNIPA- LCST , PNIPA-B-CD 0.5%
COOH 5 000, n =44, , (25C) (50 C)
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[19J 'PNIPA  PNIPA-B-CD
0.2% ,
500 nm
0.01 C* min ',
,50%
LCST.

LCST

(T%),
25 C :

C, H, N
/PNIPA-
/B-CD 20 mg,

25 mL,
(]

B-CD
80% - HPLC
: Diamonsil Cg
( Dikam ,250 mm x4.6 mm, 5 Hm);
- (50 mmol* L' R
70:30; : 240 nm;
6.06 - 606 Hge mL™'
80% -
40 mg,

pH 3)
12 BL;
/PNIPA-B-CD
PBS(pH 7.4,0.1 mol* L ') 3 mL
, , PBS 10 mL,
, 25C 37°C ,
10 mL, PBS 10 mL. HPLC

1 PNIPA-B-CD
1 PNIPA-COOH ( A), PNIPA-B-CD ( B)

-1

B- (0) . A 1 709 cm
PNIPA-COOH ,1 648 cm™'
1543 cm™' PNIPA-COOH
; C 1 030
cm ™! . A,B C
, PNIPA-B-CD PNIPA-COOH
(1 648 cm™' 1543 cm™'), B-CD
(1030 cm™', B-CD
PNIPA ), B 1709 cm ™'
, PNIPA-COOH
, PNIPA-
B-CD.
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Figure 1 FTIR spectra of PNIPA-COOH ( A),
PNIPA-B-CD ( B) and B-CD ( C)
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Figure 2 'H NMR spectra of PNIPA-COOH ( A)
and PNIPA-B-CD ( B)
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Figure 3
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Figure 4 Temperature effect on the light

transm ittance of the solution of PNIPA-COOH
( A) and PNIPA-B-CD (B). Wavelength 500 nm
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Figure 5 DSC themogram of indomethacin ( IDM)
( A), IDM/PNIPA-B-CD physical mixture ( B),
PNIPA-B-CD ( C) and IDM/PNIPA-B-CD complex ( D)
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Table 1 Drug-load efficiency of indom ethacin
(IDM ) /PNIPA-8-CD and IDM /B-CD complex

( IDM /complex)

( IDM /complex)
Complex

/mg* 100 mg™" /mol* mol!
IDM /PNIPA-B-CD 5.8 0.97
IDM /B-CD 15.6 0.58
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, PNIPA-B-CD 5.8%, B-
CD 15.6%. PNIPA-B-CD s
1:1,
0.58, s , PNIPA-B-CD
B-CD ,
PNIPA 5 PNIPA-B-CD, /
. PNIPA-B-CD , ."H NMR  DSC
, PNIPA-B-CD PNIPA-B-CD /PNIPA-B-CD
s PNIPA-B-CD
5 /PNIPA-8-CD , ,
/PNIPA-B-CD 25°C 37°C /PNIPA-B-CD (37 C)
6 ,25C s , ,
6 h 85%, 37°7TC 6 h ,
75% ,37C 25 C ,
. PBS( pH 7.4, 0.1
mols L") ,37C , PNIPA
2.751 mg* mL', 25°C ,
0.356 mg* mL™'. 37 C PNIPA-B-CD/
25 C 5 s s
37 C PNIPA-B-CD LCST(35 C), PNIPA , PNIPA , ,
; (25°C)
LCST , PBS References:
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