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Preparation and Characterization of the Edaravone and Cyclodextrin Inclusion Complex

ZENG Jian, REN Yong*, ZHANG Zhenhai, SONG Lingling, YU lJiaxing(Jiangsu Key Laboratory for
Supramolecular Medicinal Materials and Applications, College of Life Science, Nanjing Normal University, Nanjing 210046,
China)

ABSTRACT: OBJECTIVE To improve the physicochemical property of edaravone by inclusion technology. METHODS The
inclusion constant of edaravone and cyclodextrin was determined by spectroscopic methodology and the inclusion complexes were
prepared by levigation and solution method, characterized by the thermal analysis (DTA and TGA) methods, nuclear magnetic
resonance method ("H-NMR) and X-ray diffractometry (XRD) techniques. The solubility and stability of edaravone were also
measured. RESULTS Edaravone formed an optimal inclusion complex with cyclodextrin with the equilibrium constant of
146-4 285 L-mol ' The inclusion complex increased the solubility and improved the stability of edaravone. CONCLUSION = The
solubility and stability of edaravone were significantly improved with cyclodextrin and this technique may have medical values for

the development of edaravone preparation.

KEY WORDS: edaravone; cyclodextrin; equilibrium constant; solubility; stability
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k. B 1/ 44=(1/[G]o AeKa)(1/[CD]o)+1/[G]o de
(MG Z&I, /R %Kk CD 5 EDA 1) Ka.
g4 &M CD Jatk RE IR,
[CD]o 72 CD HIEIRIE, [G]o /& EDA R, 4
¢ ) EDA 5 CD JERA AW G BRI Rz
=

2.2 A

221 WHEEL RSP EDA FI B-CD(PE/KEL
1 DEWHE, IAIES pH6.86 MR Eh 2 i, ¥
I ACEE I 3 h SEWDIR, 20 CIL A TS
Rz OREg7/R
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B (pH3.5)=50 & 50; ii#: 1.0 mL-min'; AE
W 25 °Cy KK : 240 nm; E WS E]: 17 min.
252 FeoEtERW BT REECHIKECA 0.142
mgmL™" EDA B, U 30 MK BE RS B A
2.84~42.6 pg'mL™" RFKEEFH, 240 nm £ 5
DIWRE oA e T AL (A ) 5 Bk JEE (C) AT 4 1 IRl VA1 73
TR A=1.9x10°C+53 060(7=0.999 9).
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3 M CD BHREIAARE, TS5 EDA
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*1 EDA 5 CD# Ka X I)El7‘iﬁ(240 nm)

Tab 1 The Ka and regression equation of EDA with CD at
240 nm

CD K1 Ka [m] =105 2

B-CD 146 Y=0.018 2X+ 2.660 (+=0.990 4)
HP-B-CD 1231 ¥=0.012 7X+15.638 (+=0.994 7)
SBE-B-CD 4285 ¥=0.005 8X+24.853 (=0.991 7)
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41 EDA REIHE, HEBLH 89.04 CHi
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Fig1l The thermograms

a—EDA; b—physical mixture; c—B-CD; d—inclusion complex
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ff) "H-NMR 255583~ 84 #on) e 2 Bon, #al
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Fig2 The 'H-NMR spectra of samples
a—PB-CD; b—inclusion complex
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Fig 3 Inclusion simulation of EDA with CD
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Fig4 XRD patterns
a—EDA; b—p-CD; c—physical mixture; d—inclusion complex.
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F2 AFEWHE CDEM T EDA S M
Tab 2 The solubility of EDA in different concentration of
CD solution

CDFfE  WE/g(100mL)" M/ mgmL™" B
0 0 2.623 1.0
B-CD 1.8 3.787 1.4
HP-B-CD 5.0 4.729 1.8

10.0 7.348 2.8
20.0 18.77 72
SBE-B-CD 5.0 7.082 2.7
10.0 8.656 33
20.0 22.30 8.5
30.0 30.98 11.8

34 FEMEW

e PEAE T JEUR EDA AR B 5 d
1) 95.2%%1 96.6% T %2 10 d ] 93.9% H1 94.8%,
RS, AT EDA xR e, SEVE
mTERE. BIEE], CD WAl EDA FRUE TS
B RS, A S IR ) EDA $IlFER A T+
ARICHE, Wk 3.

R3 FRARBAGTHARNENE2>EE(XLS)

Tab 3 The percentage content of EDA in the
samples(Xx £ 5)
SR (4 500+500)1x 40 C
5d 10d 5d 10d

EDA 95.240.46  93.9+0.40 96.6+0.94 94.8+0.30
B-CD i 54 98.8+0.21 96.6+0.25 99.240.26 97.5+0.06
HP-B-CD 454 98.5£0.31 97.9+0.40 98.2+0.21 98.0+0.26
SBE-B-CD .14 97.9£0.20 97.5£0.15 98.7+0.06 98.9+0.21
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PRI AL Bl R D> BA B I BOR T, DA
PEIERT ST CD 7> THAR N U E S B T ik,

AE KA CD & oA EEE EDA (1L

JRIAR T RAFER, %8 R WHE = iU ) EDA
PR TR 70 Bt — 25 RN TT R I iRl 570 1) A oA T
LR
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