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[ Abstract] Objective:To study the preparation technology of the inclusion complex of borneol with 8-CD

and HP-B-CD, and to compare their stability. Method: The borneol was included with g8-CD and HP-8-CD. GC
method was used to investigate their stability. Result: Borneol that were included by g-CD and HP-B-CD could
prevent the volatilization of borneol and promote the stability of the drug. Conclusion; The stability of borneol
included with HP-8-CD and 8-CD was improved.
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T B AR E M, O A SCERIRE R FH B3R MRS (B-
CD) % H T A& Ra sy, Mas R 8K, 5
XK R A B S K. FR N B3 W R ( HP--
CD) & — Fi ] (0 Bk o S Y iR, B TR, i
PN I LA FH /D B 8 A5 B HP-B-CD K K AT
A AT LA I oK R A 7K P B R B Ok L & R
O L AR 2l R 9T 0 I LA 2R 4 S 4R 4 o AT
5 AR TR S /N R S S KR R
KPR R T Ak . BETETF kA HP--
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([ CORNING 24 ), TDL-5000B % {f 3 ¥4 % &
BELOI( L ZER2EMEET ), AUY220 B f F
K (Shimadzu 23y 7)) , YG120 25 ¥ BSR4 ( &
EE R 2 ARAA) .
.2 {7 BCD(LWMEAEEYRBEERAA,
070312) ,HP-B-CD ( 1Ly 45 7 KK 41 4L T-,100302) , 7k
AR B O B2 a4 e K SE P, 110743-
200504 ) , Bk A+ B 2y G AR S R E BT, 43-
9501 ) , vk i (1™ M BB w25 T i) , KK Z W (K
HE AL T A R A S 20090206 ) , ¥ 0 43 HF
afi K RhzERK, AR AR FANBIELE,HEE
O HRAF,
2 HEESR
2.1 KA &R
2.1 s HmEYHEH (Phenomenex ZB-
WAX,0.32 m x 30 mm), & KB F 1L KW 38
(FID) , #: & 80 C, 4k §F 2 min, T} & # & £ 30
C-min " F} % 200 C, 44§ 2 min, KL E 7 E 250
C I 235 BF 250 C 8 N,, #i# 1 mL-min "',
AWK 45 mL, HERERE 1 pl,
2.1.2 W ACH  P9bR W ORE W AR B R 50
mg, & T 25 mL 8, K OB R E A FIE
(2 g-L7") bR

Xif B R R ORT AR VK R ) B S0 mg, BT
25 mL B, oK 2 B R E 2L 19 0K R X B (2
g L) AT

FEMBER WMERRTRAEY0.2 ¢, F£MA
FKZBE9 mL, 75 15 min, JHCE A&, K H B0 10
min(3 000 r-min~") B F & 2 mL, il A A bR
0.4 mL,MEKZEEERZES mL, £ 0.45 pm JE &
et PSR, B AR

BF A 5 W BUH B 4 Y B-CD il HP-B-CD, AS il
PR, () ot R A 7 9 7 5 o
2.1.3 KMEXRRMFE  FEEIOT BGMHS R
0.2,0.4,0.6,0.8,1,2 mL, &% i A N $Rik 0.2 mL,
MIKZEEEREE 10 mL, B RZIER 1% 2. 1.1 &
PRI E UK 2 & RAUK R g i AR (A, ) /K AR I T
FLCA,) XFUK R Bt ok B (C) 2Rk 1|l 5, 8113 75 72 4
(A,/7A,) =31.553C - 0.364 6(r=0.999 8)_ KK
£ 40. 94 ~409. 44 mg- L~ "LB ¥k B R
2.1.4 FEHEELE WFE—FMER, ELHFEO6
po, Ml sE vk i & &L 13 RSD 1.82% , K5 % ¥
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2.1.5 WEMHEHE FATHE 6 ke SIER, W E
Hrpvkh & &, RSD 1.79% ,E G MR i,
2.1.6 TEMEEZE WFE—HGEWR, 5T 2.4,
6,8,10 h Jl 5E JLvh oK | 7 4, 73 RSD 1.46% ,10 h
MRS E T RAF .
2.1.7 [CRIAE RCHSEMOERBR NS
AT B 3 R 0 v vk R A T [l i
R 99.74% .,
2.2 KkKH e &
2.2.1 KK B-CDWEYMMHS SR (KA
B-CD)1:6,1:8,1: 10 FRELVK ;i Al B-CD, A 3 {5 &
KW, BAG W I vk i S BRI, RS 1.5 h, 5§
V2R 24 h g A5 50 K R 2 R 2R e ik
3B S T8 IIE. RILEL, BN 1:8
B A B BFEE LA 1.5,2,2.5 h, IS4 K 24 h,
&, BEYA KM B R 3 WHE T,
RIfE. iR« 2,

AEWIRE = TEEWIE(g)/[B-CD AL (g) +
KA (g) ] x 100%

HER=TEGYHRKLE &8 (g) /KR EInfh (g)
% 100%

®1 FARKLOAVHEAEMKBE(x2,n=3) %

UK H :B-CD oReE 3 W ig %
1:6 69 .72 £0.31 82.43 £0.25
1:8 75.54 0. 28 85.77 £0. 17
1:10 75.73 £0, 36 83.56 £0.22

%2 FAGAMEESANNEAEMEAE 120=3) %

t/h e i

1.5 75.54 +0. 21 85.77 £0.19
2.0 79. 82 +0. 27 87.63 0. 14
2.5 77.43 0. 18 88.94 £0.17

ZEAL BB 1 AT S i BERHEE A 1
10 B A5 1:8MIEA K, M E Bk L R 1:8, {1
AEFE Y 2 h B S BR,2. 5 h BT SRR,
{B5 2 h AHZE A K, #H 5 B R & S0 BRI Ry
KR :B-CD(1:8) , 4 Hf[R] 2 h,
2.2.2 KhH HP-B-CD &yl i &t
(VKK :HP-B-CD)4:0.3,4:0.5,4: 0. 7 [f) b {5 Fr B vk
R #l HP-B-CD, m A 3 {5 & /K85, 28Rk /&
BV, RO 1.5 h, 704 0K 24 h, ZRR O R vk



T L AF UK B-ERIRT 8 A Rk -B- BT £ £ 0y Y B R Tk

W3 WA, G5 A T g, IR R TR, B
HARWFE3. Bl 4:0.3 B, HHBECLA 1,
1.5,2 h, JFBRE 24 h, LI ZHEVETR 3 UG , G5
R S BB BB RS TR A BRI 4

£3 FARNLOENNELEENEME(25n=3) %

HP-B-CD: 1k A BEF A 5
4:0.3 64.89 +0.23 84.87 £0.24
4:0.5 65.27 0. 19 82.36 £0.22
4:0.7 65.42 +0.21 81.54 £0.27

£4 FRAAHESAUNEAENKRAE(xtsn=3) %

/h B2e% At

1.0 59.47 £0,29 83.92 +0.22
1:5 64.89 +0.26 84.87 +0.19
2.0 64.43 +0.32 84.24 £0.23

Bl UK F I8 2, 0 R AR I, BB
4:0. 3 YA R # 1 HL 5 4:0.5,4:0.7 B9 £ 75
FMEAR, i E 8RR 4:0.3, G4 0[] H
1.5 h i f0 5 3B [ 2.0 h IR SR8,
(B5 1.5 h Ml S0 25 R K, i e fE & &
4 828 1 O 0K F-HP-B-CD (4: 0.3 ), 4 45 i [&]
1.5 h,

2.3 @wEYRMERIE

2.3.1 HEGHEE BE-CD 4aY HPB-CD {4
B 20 mg, I § L 8ESF 3 RS, A IFBE R,
B0 10 min(3 000 remin ") B b 3% 4% 2% 2 Bk, 5%
BINTCK CWE 1 mL {5 R, 4000 A i B a2
REVE VR IR . BIOE B EMA AW & n K B 10
mL, A A 15 min, #.0 10 min(3 000 r-min"'),
HE WO A AR OR . 5 Bk Xt BE 25 84 n G
AR BRI 1 Leg ™" B9 080 85 O % IR SR T 8. TR R
EAR 3 R 4 L, ol s TR —RE R G iR b,
IEC bt SRR IR (8:2) ¥ 7 e JF , B iy, B
T LA 5% B G R UL 105 °C i & B AT
Wi, HXETRW, KA EEY LB RIRICH S,
vk A A Y S BB BORUR VK R X B8 R T TROBRE L 8 4
—H LAY OTER, BaG R E 2R RA
KA

2.3.2 MIEMEDR MEMRIUKR 10 mg, T8
BEAKZES S A 2.5,5,10,15,20,30,40,50
g-L ™'y B-CD HP-B-CD % 4% 10 mL,F 40 C i}
PEHE 1.5 h, B i E 24 h,0.45 pm fFLIE B o

WUZENE W 0.2 mL % 1 mL BHiH, AR 0.2 mL,
TR CWEER 5 2. 2. 1 RIS VK & 4, AVK A
JF A BE X p-CD  HP-B-CD Joi it ik 52 {8 [, 75 21 41
Rz, WA 1.

0.4

1 1 1 1 1 i
0 10 20 30 40 50 60
B-EEEk oL

0 1.0 iﬂ 3l0 ;0 SID ﬁol
HP- B-EFHi R /gL'

B kK EEREN S

G503 WA B-CD & W g m, vk 7E K
9 V¢ fif BE L3, (BLAE — A EE M He i (B a 1),
UK R 1) 5B B2 A B IR KOKOF . B HP-B-CD Ji
Bk 2 ) 14 I, UK R A K JoR R R R G s {H X
HP-B-CD & & & DL & 2 #8% A 19 vk i i), 34
HP-8-CD &, KR S &AW I, sk 42
Z kP V1 .
2.4 @AHYREERR
241 HBTERPWEW 45 FREE Y &
FEFORH L B i 15 IR & W i, BB AR P, (L R R
Fasd,F1,3,5,7,10 d Bk, f22. 1.1 0 F 4%
fFsE . SRRETESFN . G588 Pk JJLF
WA MR AP Pk & B E AR, e
A B FRmK R X E KWREME. RS,
2.4.2 REERFZW 551 PR A G Y BORBORHE B
Hill45 IR Pk B, EREAR T, U T 60 CiH R A
,F1,3,5,7,10 d BURE, % 2.2.1 T0F 19 5% 14
FEo G 60 CHE, B39k i JLT- B 5k, i
ek & & B FREMK, 10 d Frk i JLF %k
80% VA I, 1t B A & A7 B 88 vk v ) RS E
W36,
2.4.3 WM AR S Y AR EUE
T i 18 B9 IR & W aE i, BB, R A R R
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x5 EEMEAYUNBESYPKAFEEREREERM(x25,n=3) gL'
FE & 0d 1 d 3d 5d 7d 9d
B-CD 8154 22.46 £0. 15 22,46 £0.05 22.45x0.24 22. 44 £0.06 22.43 0. 04 22,43 0. 04
B-CD iR &4 14,67 +0.22 12.53 0. 05 11.84 +0.07 9.86 +0. 15 8.12 0. 34 6.46 +0.16
HP-8-CD {54 15.66 £0.27 15.66 £0. 16 15.65 +0.24 15.65 +0.04 15. 65 £0. 36 15.64 £0. 31
HP-8-CD Bat 12.34 £0. 14 10. 46 0. 36 9.28 £0.15 7.47+£0.17 5.96 £0.22 4.69 0. 14
x6 BEMGEYNEAYPKAEEREREERM(x+s,n=3) gL
P fif 0d I d 3d 5d 7d 94
B-CD &4 22.46 0. 17 22,43 +£0.25 22.42 +0.04 22.41 +0. 16 22,40 £0.12 22.40 0. 04
B-CD iR &4 14.67 £0. 17 11.87 0. 15 9.64 +0.27 7.58 £0.35 4.12 £0. 34 2.36 £0.16
HP-8-CD fog<37)] 15.66 £0.33 15.65 £0.24 15.63 £0.17 15.63 £0. 11 15.63 £0.25 15.63 £0. 06
HP-B-CD e )] 12.34 £0.23 10.63 0. 17 8.57 £0.25 5.06 £0.05 3.62 £0.12 1.37 £0. 36

75% (411 NaCl 75 300) B 2498, F1,3,5,7,10 d
BOARE, ¥ 2.2.1 T BY SR 400 0 % o &5 5% A X8 B
75% B, 59 Rk B JLE3A # K, iR & 94 vk

i TR AR, DLW A A B T R vk e R A
e, WERT,

®7 BRENGAVABRSYI RS REREMEEHM(c2i,n=3) gL
FE R 0d 1d 3d 54d Td 9 d
B-CD fa<] 22.46 £0.23 22,46 £0.12 22.45 £0.04 22.44 £0.33 22.43 £0.05 22.43 £0.22
B-CD R4 14.67 £0. 13 12,34 =0, 35 10. 67 £0. 24 7.54 £0.05 5.82+0.17 3.79 £0. 06
HP-B-CD {34 1 15. 66 £0.22 15.65 £0.25 15.64 £0. 17 15.64 0. 13 15. 64 =0. 31 15. 64 =0. 26
HP-B-CD i &4 12.34 £0. 16 10,63 =0. 17 9.71 £0.07 6.34 +=0.04 4,67 0. 25 2.87 0. 16

2.5 ShMRMeE BUSFRM KA 2 G, A B
TE5M i # B B-CD \HP-B-CD [ &4y, 3 T 4 K
Ho G5 ERIKA HP-B-CD W& Wil i Wi, i vk v
B-CD W& Wi W 5t B (% MR, SR W vk A i HP 8-
CD 045 5l LLBH S ocss FO A BE
3 g

RARVK BRI Y 25, ok B ® B-CD KIF K
HEEAT A, BON B FE S B B A PLIE . KRR KA
HETHE L8 O/ OGNS A L
7, 25 1 ) i 50 A A R A AR R e B LI
fE S vk B R

Ph AR PRI T LA O X K R E R
Wi e Ko VKA 28 B-CD 4 J5 Al LR 2% 48 J e 5E L (5
A UK F T fife BE B O AN AR HP-B-CD BR T ] A2

0 VK R E RS s T RS R oK R AR K I I A
VKRB HP-B-CD 1 &1 /K 35 30018 17 , 39 ¥ vk e ICR
HiE,

HP-B-CD K P Bk, B LA BE AT 1 ALK ¥
7
[ &% k]
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