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Study on the Preparation of NL-101-hydroxypropylbetadex Inclusion Complex and its Characteristic

XU Weiliang, ZHAN Yifei, YANG Lan(Hangzhou Minsheng Institutes for Pharma Research Co., Ltd., Hangzhou 311121,
China)

ABSTRACT: OBJECTIVE To study the preparation of NL-101-hydroxypropyl betacyclodextrin inclusion complex.
METHODS The NL-101-hydroxypropylbetadex inclusion complex was prepared by freeze drying method and was optimized
with inclusion ratio as index by orthogonal experiment. RESULTS  The optimized conditions were 100 r'min" of stirring speed,
10 C of stirring temperature, 30 min of stirring time, 1 : 10 of ratio of NL-101:hydroxypropy!l betacyclodextrin confirmed by
X-ray diffraction method and infrared spectroscopy. CONCLUSION NL-101-hydroxypropylbetadex inclusion complex can be
effectively prepared with freeze drying method. And the inclusion with greater than 95% of the inclusion ratio is prepared. The
solubility of NL-101 is increased when the durg was included by hydroxypropyl betacyclodextrin.

KEY WORDS: NL-101; NL-101-hydroxypropylbetadex; inclusion complex; inclusion ratio; freeze drying

NL-101"J2 B% B DNA $i B A HEE 2%
T AT AT i 41 D P60 70506 2 bR 1 e 1L &, b
EEATRAE T-[S-DW (G 2 3E)- B - 1- R JE 28 I g e
-2 )-N-FR - B

|
N
T
N N
H O
& H—OH

1 NL-101 £t
Fig.1 NL-101 structural formula

NL-101 R AR IRER A d R R, B,
NETFK, MMET O/, WS THE, ST
LR TR SRER. SRR R ETE 5 AR
FERKIBER P AFEE . NL-101 70 T H (A 23E)
FIEIL B DNA BiEH, H& %52, &

fEZEN: HBER, %, TE Tel: 13738054869

- 1568 -

Chin J Mod Appl Pharm, 2017 November, Vol.34 No.11

VAR (1) NL-101 BE PR 588 1) B i i b 5 4 g
FEEEYEER, ATRESIRM™E N EHIEA R RN,
N T RIE NL-101 F 24511 2 A v FnAg 3ot B4 1
% 7 NL-101 #2935 bR piRs ™0 ik,
RWFFHEE T PR A FE A PS5 NL-101 6 &
YER, FF B R4 58 63 (infrared spectrum, IR)
X A5 (x-ray diffraction, XRD)%F-Bx aL&4)
o R HEATRIT AU, B NL-101 AR 1 3 24
G R R -

1 HRS5MEE

1.1 Z¥Y)

NL-101 Xf 8 & (fit5: 20140121, 4N
98.9%). NL-101 ¥ K5 : 20140421)k A M
RAZGYA LA RA T NI RIRE (7
AT THKR AR, #5: 20140323, #
B F48 0.5 kg), HARKFI A Hral.

E-mail: xwl@mspharm.com

oh R AR R 252 2017 4F 11 A28 34 B2 11 3



1.2 X8

S23-2 fEEE 154 (i A RACES A IR A
Fl); NLG-1 YA AT AL R 4o s gl 2
Al)s S220 pH 11 (HF45#)); D8 Advance XRD
(Bruker); Tensor 27 FTIR(Bruker); BT125D Hi ¥
K F(Sartorius); 1260 VWD WA 344X . Eclipse
XDB i+ (Agilent).

2 HE
2.1 BAEYRIH &

0.5 g NL-101 ¥ fif T UKBERRVE W, 16.7 g
RN B A IORIRE I T K, ¥ NL-101 ¥R & 18
BN B0 52 P JE A At BROBT RS VA AT IR &
100 r-min” i #E 30 min, SEALENEY pH = 5.0
B, B, R 022 um pERITIE, 3 A
3mL(5 mgmL™"), FATAETHEE, 55 NL-101
HTEEY.

2.2 NL-101 & &WE J5 ik

221 AEEIIECH] RSEAREL NL-101 TAEX
M%) 12.5 mg, B 25 mL &R, I RS 2T
i, WEMBERZIE; KM%= 1 mL, & 10 mL
BiH, AREmERZRE, B, ERXIE G
WL TS HESS A NL-101, 435000 B % S mL
N ETEIR, RS 100 mL 2 FHEE
Z RV, TRWOENER AN I H R R 2
2055 ¥ R BUE &, W EE € MBS SR 1 mL
W 2% NL-101 0.05 mg FI¥AR, 1E AR A
222 k&M A\ R I A
(Kromasil Cig, 4.6 mmX250 mm, 5 pm), ¥zl
0. 1% IR /K i - FR (72 - 28); KU K 231 nm,
AN 0.9 mL-min s KN 30 Co BUHER S
WS puL R, FENEIERG ke E . LLAME
FatEAR S A=

2.3 HPLC M@ E&R

231 FEWMECH]  HUNL-101 XS 31.0 mg,
& 100 mL 2, DAREEBIFMEZZIE, %
53, AR R G AV G B B EUGT R i %
W1 mL, 100 mL &, PAPUERRR (&5 T
AR R ZIE, BE), E XIS 5
B2 M ES F NL-101, Wi A, WA, W%
PRI B0 R (218 NL-101 12.5 mg), HB=E
100 mL b, 0 PY SR I (22 45 7 it 7K 6
B, JRPE 4 min, JEIL, BCELIEME AL
PR/

R EBARRI 2525 2017 4 11 A28 34 B35 1134

232 Gk M A\ EA R A IE ]
(Kromasil Cg, 4.6 mm X250 mm, 5 um), ZNH
0. 1% B2 7K V5 V- FH (72 28); il K 231 nm,
PE Y 0.9 mL-min's AR 30 Co BRI
WS uL FENBRAH GGG, DR anE R, bRk
DAV T AR TH B
2.4 WETEAMNRERE

LU PERCFERT A] . BEARRIR R . BRI L
Jo BE IR BEHEAT L9 IEAS WG, Seit R 2K P& I
1.

®1 EREFAFL
Tab.1 The orthogonal experiment factor level table
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Tab. 2 The results of orthogonal experiments

PR A B C D (EREEAA
1 1 1 1 1 54.8
2 1 2 2 2 60.9
3 1 3 3 3 77.8
4 2 1 2 3 88.9
5 2 2 3 1 60.5
6 2 3 1 2 65.8
7 3 1 3 2 7.5
8 3 2 1 3 89.9
9 3 3 2 1 62.8

K, 64.500 72.067 70.167 59.367
K, 71.733 70.433 70.867 66.400
K; 75.067 68.800 70.267 85.533
R 10.567 0 1.089 0 02333 26.1660
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Tab. 4 Results of Inclusion ratio and content by three
batches of samples

Tab. 3  Variance analysis results of various factors on
inclusion ratio
3FS i 22775 Al H F/F0.05 2%
A 175.087 2 0.542 ENTE
B 16.007 2 0.050 N
¢ 0.860 2 0.003 ENTES
D 1100.247 2 3.406 2%
R 1292.20 8
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140814F 1:10 99.5 99.2
140821F 1:10 99.5 99.4
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Fig. 2 Infra-red spectrogram

1-API-IR; 2-blank-IR; 3—fix by physics of 1
complex(140505F)-IR; S—inclusion complex(140807F)-IR; 6—inclusion
complex(140814F)-IR; 7-inclusion complex(140821F)-IR; 8-fix by
grinding of 1 © 5-IR.
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Fig.3 X-ray diffraction pattern
1-NaCl-XRD; 2—fix by grinding of 1 :
5-XRD; 4-blank-XRD; 5—inclusion complex of 1 :
© 10-XRD; 7-API-XRD.
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