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PER) S ARERAR A RS, DUZAIRE R E
&, MBI ZIYIIR G (PA), SRJELLFEERIEN
B, EI WA B F] TiO, HUKE LIS
HEPIAHESE, 3 R PR S 28 B Ti-TN Ts-
uPA-CS. 7EAE pH F, Ti-TNTs-uPA-CS REZZI8FE
T uPA 254, F BB B RIS,

1 RGES

1.1 BH

ZFE(EQ), hilgZmmAbPEAR A,
AR 80>99%; FALER(NHLF), i kAl
BHEABR ), BiEsr40=99.99%; WR(H;PO,),
FiEETHEAREARAA, AR, FTESH =
85%; Bkhr, bR MG ASBHEARFL P OA
B HE], 1-25E-(3- R PN 3L ik R IR
*H(EDC-HCI), Sigma Aldrich(St. Louis, US); N-¥#%
FLBEIAME fE(NHS), MBI R AR, g
WRZ R (MES), Sigma Aldrich, JFi&4340=99.5%;
FERBE(CS), T TIEEEYRRARA R
it BRRE AN, TR AN, W, EZER
RAVEBR ), JRIGEGF(UPA), WHERES 255 1 Bt 17
HIRAH].
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K I BHAR A AL 20 7 AL BRAORE . Atk
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B LA 60 VA HE M B SR B Ak PHAR S
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5 H3PO, B Z R LAAH ] U 4804E 3~4 min,
FEH LB FKhBE; 5 3 IRTES NHAF B2 g
Woh AR 1 h, PR 2B ToKhEE RUGTES H;PO,
12, RSV 3~5 min, FF 285K bk, %
HARH A AR R E R FE S S LL 2 C - min”
FEFFHE R 450 °C, k23 h, BRFE T B G
B AR IR A
1.3 ZRME(CSYEHM TNTs

CS &M TNTs il &2 SCHR[10107 1%, i
77 MR, BB ZRIT: K EDC-HCI (20
mmol, 0.0383 g), NHS(50 mmol 0.057 5 g)i& T 10
mL 0.1 mmol-mL™" MES(pH 6.0)"1, IRAHiHER%),
SRIGIINFCERBE(1.0 g), (HACERNERS W IR E

100mg-mL", $#E 6 h WA, B TNTs BT
PR, EiRFFEEY5)ES 16h. BUKEKT,
M MES #hye, M HZRE Kbk, B2
Ti-TNTs-CS.

1.4 Ti-TNTs-CS # # uPA

WM AR (TN Ts-CS)3KBT %, 1 cmx1 cm,
N uPA(S mg-mL )R, 78 25 CHRIK Fbts
8% A8h, KB SEAWEKA AT, T-20CTF
fRfF. B uPA 1Y EIEWARHERZE0 T, 76 1 emx
1em BIEKA |, 206 1.4 mg FITC-uPA.

1.5 FHg# i
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1.5.2 L4t 3% (FTIR)

% H Micro-FTIR AL AMEIEA (35 [ 2548
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e REK Sy, HAONTRPIRE, HidskHAUE
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FUEAW FRH Ky, A RPRE, 25lts
ORISR E M, . M, . M,, KREM) =
M, -M,, EHEE =M,/ M, *x100%.
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Preparation of TiO, nanotubes and their application as carriers for
thrombolytic drugs

CHEN Rongrong, JING Chunlan, ZHAO Lingling*, LIANG Hongze
( School of Material Science and Chemical Engineering, Ningbo University, Ningbo 315211, China )

Abstract: In order to solve the problems of direct use of urokinase (uPA) (e.g. the risk of breakdown systemic
fibrinogen and bleeding) and improve the thrombolytic effect, TiO, nanotube arrays were designed and prepared
as thrombolytic drug scaffold. The TiO, nanotube arrays were synthesized by anodized electrochemical method.
The thrombolytic drug uPA could be encapsulated into the TiO, nanotube arrays, and chitosan (CS) was used as
capping agent to combine in the tubes through amide bonds. The morphology and structure of Ti-TNTs-uPA-CS
were proved by scanning electron microscopy and infrared spectroscopy. In vitro thrombolytic experiments were
performed to simulate human physiological environment. The results showed that Ti-TNTs-uPA-CS produced
good thrombolytic ability, compared to PBS control group. It indicates the potential promise of the TiO,
nanotube arrays for uPA encapsulation and thrombus treatment.

Key words: TiO; nanotubes; drug carrier; uPA; thrombolysis
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