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778 38
) P3- ( );1385 1114 em '(C-N );1642 cm ™!
) ( (C=0 ). 'H NMR ( DMSO-d, §):
8 000 ~ 14 000 ) o 0.74 ~0.78 ( CH,); 1.16 ~ 1.23 ( CH; CH,); 2.20
2 (CH,COO0 OCOCH,); 2.28 ~2.31 (" CH,N
(CH,),); 241 (CH,N (" CH,),); 2.52 ~2.56
2.1 15 GL5(NH,)s (" CH,NH,):2.63 ~2.68( NH' CH,CH,NH,): 3.08
’ (" CH,NH) ;3.25( CH,0CO COOCH,)( 1). "C
1.5 NMR ( DMSO-d, &§): 7.6 ( CH;); 21.3 22.7
GL5(NH,) ;- A3TBAc CH,CHL) :33.4(° C(CH,) ) :36.2( 00C" CH,):
(TMPTA) (EDA) 42.1 43.4( CH*ZNHZ) ;45.5( (inN( " CH,),);49.1
Michael ] 49.9( OCOCH, CH,);51.2( CH,N(CH,),);61.7
(OCH,) ;169.2 171.6( C=0) .
G1. 0( acrylate) ¢ 1.2 ¢
(0.02 mol) 12.0 ¢
29.6 ¢(0.10 mol) TMPTA 30 C
6 h. 3 30 C
) . A n
G1.5(NH,) 4: 6.2 g( 5.0 mmol) —t————— | VI
G1. 0( acrylate) 4 6.4 ¢ > 8 76 554 321
N 108 ¢ Fig.1 '"H-NMR spectrum of G1.5( NH,) ;containing amide
(1.8 mol) 30 C 1 GL5(NH,), 'HNMR
24 h, 2.3 GI1.5(NH,) ;-MPEG-600
3 10-11
18 mg( 1. 044 x 10 > mmol) G1.5( NH,) ,
2.2 15 G1.5(NH,) , 10 mL 0.2 mol+L "' PBS
(pH=17.6) 0.199 4 ¢ (0.261 mmol) Tresylated
G1.5(NH,) FI= MPEG-600 MPEG-
IR ( KBr) :3293 em ™' ( N-H 600- G1. 5( NH,) 2,
NH, NH(CH,CH,0),CH,
OiIH+CH3(OCHZCH2)nOSOZCHZCF3—> ON(CHZCHZO),,CHg+F3CCH2SOZOH
Fig.2 Reaction of tresylated MPEG-600 with G1. 5( NH,)
2 Tresylated MPEG-600 G1.5(NH,)
PEG — 600 G1.5
7d o (NH,) MPEG— 600
MPEG—-600— G1.5( NH,) 0.101 5 g G1.5(NH,) 4
85% MPEG-600  G1.5( NH,)
2.4 MPEG-600- G1.5(NH,),
G1.5(NH,) 4 CH,— CH,— C—- MPEG— 600 o 1 mol  MPEG—- 600
H 0.74 ~0.78 1.16 ~ 55 H 1 mol G1.5
1.23. MPEG—600 H (NH,) , CH,- CH,- C— 20
—CH,—CH,— 0— 3.67. H. MPEG-600 G1.5(NH,),



8 : PEG 779
MPEG- 600 2.6
G1.5(NH,) 10. 00 mg
MPEG- 600 14 100 mL 0
85% - 5.10.20.30.40.
3 MPEG— 600 50,100 mgeL "' 2,57
( 3C) MPEG-600— GL.5(NH,), 1 400 ~ . (4) (p
1000 cm ™ MPEG- 600 mg-L’l) A =
. G1.5( NH,) , 3295 cm ™! 4.735 x10%p +901.3(r* =0. 999 6)
3411 cm ™! 5 ~100 mg-L ™' o
Tresylated MPEG— 600 GI1.5 MPEG—600.G1.5( NH,) 4 MPEG-600—
(NH,) , G1.5(NH,) , .
MPEG — 600 GI1.5 2.7
(NH,) , o MPEG—600 . 10.0 g+L"!
MPEG— 600— G1.5( NH,) s~ G1.5( NH,) ,
° MPEG— 600 1.5 mL
c \ o e 10 ml .
_____ S Y 30 C
P\
N ; 3.5 x 10° r* min "
15 mino. “2.5”
4000 3000 2000 1000 ’
Fig.3 IR spectra of MPEG-600( A) GI1.5(NH,),(B) 3 °
and MPEG-600- G1. 5( NH,) ,( C) “2.57
3 MPEG-600(A) .G1.5(NH,) ,(B) MPEG—600— .
G1.5(NH,) 4( C) HCPT 1% MPEG—-600—G1.5
2.5 ( NHz) 8 °
Diamonsil C4(250.0 mm x4.6 mm HCPT
5 wm) ; - ( PBS) MPEG — 600 GI1.5
(pH =5.0) 60:40; 0.6 mLe*min""; (NH,) {~MPEG—600— G1.5( NH,) ,
30 C; 384 nm,; 20 pLo o MPEG—
HCPT 600— G1.5( NH,) (~G1. 5( NH,) ;- MPEG— 600
2000 77", 1o
Table 1 Equilibrium solubility of HCPT in different solubilizers(x s n =3)
1 HCPT (xxs n=3)
. -1
Solubilizer P Equilibrium solubility /(mg-L™")
0.1% 0.5% 1%
MPEG- 600 1. 427 £0. 061 1.491 £0. 025 1. 653 0. 049
G1.5( NH,) , 2. 487 +0. 009 21.305 +0. 083 49.122 0. 034
MPEG-600- G1.5( NH,) , 3.411 0. 053 46.031 £0. 015 138.517 0. 072
2.8 (NH,), GI1.5(NH,),
{ > 2020 ) 5 mL
100 mL 0.5% pH 6. 8
. 5.0g*L™" MPEG-600-GIl.5 PBS . 100 remin "
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37 C 5.10.15.20.30. 100 pL.
45.60.120 240 min 1 mL . MPEG -~ 600~ G1.5( NH,)
G1.5(NH,) .~ 3
o 0.22 um Q.57 10,1 0.1 gL'
o 3 4,
. 4 MPEG-600- G1.5 20 plL 5¢g°L”'MTT 37 C
4 h 150 pl. DMSO
10 min 490 nm

0 4 8 1216 20 24
pl(g-L")
+—GI1.5(NH,) ,; m—G1.5( NH,) ;- MPEG- 600
Fig.4 Release curves of HCPT in G1.5( NH,), and

MPEG- 600— G1. 5( NH,) ; solutions

16 20 24

0 4 8

1I2
pl(g-L")
¢—methanol;, B—G1.5(NH,) ;; A—G1.5( NH,) 4~

4 G1.5(NH,), and MPEG — 600 - MPEG— 600
G1.5(NH,) 5 Fig.5 Photosensitivity experiment of HCPT in different
2.9 solutions
30 mg L™ . 5
10.0 g*L™"  MPEG-600- G1.5( NH,) (~G1.5 2 .
(NH,), MPEG-600 (0.1 ~1.0 g*L™")  GIL.5(NH,),
PEG G1.5( NH,) ,
2d 9.5 o o (10 g*L ") G1.5(NH,) 4
3 5 55.40%
PEG G1.5(NH,) ,
45% G1.5(NH,) , 22.79% .
30% MPEG — 600— G1.5 PEG PEG
(NH,) , 20% . G1.5(NH,) , Gl.5
MPEG— 600 G1.5(NH,) 4 (NH,) Gl.5
. (NH,) , PEG
2.10 1 . PEG
(PC—3 G1.5(NH,) ,
) 5x10° (1 mL) 96 .
Table 2 MTT results of MPEG—600— G1. 5( NH,) ; and G1. 5( NH,) 4
2 MPEG-600- G1.5(NH,) ; and G1.5( NH,) , MTT
p/(0.1g-L7") p/(1.0 gL p/(10.0 g*L™")
PEGylated PEGylated PEGylated
G1.5( NH,) G1.S(NH,), G1.5(NH,) , G1.5(NH,), G1.5( NH,) G1.S(NH,)
OD  0.864£0.055 0.761 +0.010 0.795 +0. 071 0.615 +0. 048 0.708 £0.036  0.347 +0.021
Cl/% 5.78 17. 01 13.30 32.93 22.79 62.16
. . HCPT pH
3 pH <4.0
MPEG—600— G1.5( NH,) , ( L- HCPT) pH>7.5

( C— HCPT) P16, GLS
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(NH,)
HCPT
HCPT G1.5(NH,),
HCPT
. GLS5(NH,), PEG- 600
HCPT HCPT

o MPEG—-600—- G1.5( NH,)

HCPT G1.5( NH,)
G1.5( NH,) ,
HCPT
. MPEG- 600
G1.5(NH,) 4
MPEG- 600 HCPT
MPEG- 600
HCPT . GL.5(NH,),
HCPT
. GL5(NH,), MPEG— 600
HCPT
. MPEG- 600 GLl.5(NH,) ,
HCPT
MPEG — 600~

G1.5(NH,),
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Preliminary evaluation of brain-targeting and
pharmacokinetics of zolmitriptan liposome in situ
nasal gel agent

MAO Dexiang' HAO Jifu> ZHANG Feng” ZHAI Guangxi'
( 1. School of Pharmaceutical Sciences Shandong University Jinan 250012  China; 2. Institute of
Pharmacology Shandong First Medical University Taian 271016 China)

Abstract: Objective To prepare zolmitriptan liposome in situ nasal gel agent and to investigate its Brain
Targeting and pharmacokinetic characteristics. Methods Zolmitriptan liposomes were prepared by ultrasonic
dispersion with thin film and further prepared into in-situ gel preparation using deacetylated gellan. Male
SD rats were randomly divided into two groups and given zolmitriptan liposome in-situ gel agent via nasal
cavity or zolmitriptan solution via tail vein at a dose of 0.5 mg * kg ' . High performance liquid
chromatography ( HPLC) was used to determine zolmitriptan in plasma and brain homogenate samples at
different time points after administration. The main pharmacokinetic parameters and BTI ( brain targeting
index) were calculated by WinNonlin software. Results The particle size of zolmitriptan liposome was below
200 nm the distribution was uniform and the encapsulation efficiency was more than 80% . Compared with
zolmitriptan solution administered intravenously the elimination halfifes ( ¢,,,) of zolmitriptan in plasma
and brain of in-situ gel agent were extended by 1.60 and 2.32 times respectively with BTI reaching
10. 53. Conclusion Zolmitriptan liposome in situ nasal gel agent has the characteristics of long-term effect
and can significantly improve brain targeting.

Key words: zolmitriptan; liposomes; nasal in-situ gel; brain4argeting; pharmacokinetics

( 781 )
Synthesis of PEGylated amino terminated dendrimers
as a drug carrier

YU Chengming'~ ZHANG Wenzhi' WANG Aigi' XU Dongmei’

( 1. Huizhou health Vocational College.  Huizhou 516025  China 2. College of Chemisiry
ChemicalEngineering and Materials Science Soochow University Suzhou 215123  China)

Abstract: Objective To synthesize PEGylated G1. 5( NH,); and studyits influence on the solubility
release cytotoxicity and photo sensitivity of hydroxycamptothecin ( HCPT) . Methods PEGylated poly
( ester-amine) dendrimer was prepared by modifying ( G1.5( NH,) ;) dendrimer with tresylated MPEG—
600. The PEGylated poly( ester-amine) dendrimer ( MPEG—600—G1.5( NH,) ;) was characterized by FT-
IR and '"H NMR. The cytotoxicity of the PEGylated poly( ester-amine) dendrimer was tested by MTT. The
potential of the PEGylated poly( ester-amine) dendrimer as an antitumor drug carrier was evaluated using
HCPT as a model drug. Results PEGylated G1. 5 ( NH,), dendrimer exhibits a greater drug host
photostability and release capability as well as a lower cytotoxicity in comparison with non-PEGylated G1.5
( NH,) ; dendrimer. Conclusion These studies indicated that PEG—600— G1.5( NH,) ; might be a potential
carrier of HCPT as a novel drug delivery system.

Key words: dendrimers; drug carrier; hydroxycamptothecin ( HCPT) ; solubilization; photosensitivity



