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Preparation and controlled-release characteristics of microbubbles loaded with pacli-
taxel and doxorubicin

Li Lu, Chen Juanjuan, Liu Xianjun (Molecular Medicine and Cancer Research Center, College of Basic Medical Sciences, Chongging
Medical University, Chongging, 400016, China)

[Abstract ] Objective To prepare ultrasound microbubbles ( MBs) which can simultaneously load two
anticancer drugs and investigate the drug-loading capacity and controlled-release characteristics. Methods
MBs were fabricated by mechanical oscillation. Paclitaxel ( PTX) was embedded into the membrane of MBs,
and liposomes loaded with doxorubicin ( DOX) were connected with MBs by biotin avidin linker system. The
properties of prepared MBs were analyzed for their size by particle size analyzer and for their surface features by
fluorescent microscopy. UV-visible spectrometry and multi-function microplate reader were used to identify their
loaded doses of PTX and DOX respectively. The efficiency of ultrasound mediated drug release were identified
by measuring the amount of PTX and DOX releasing from MBs. Results
age diameter of (1.45 +0.27) um with red fluorescent surrounding. When 3 mg phospholipid was given, the
maximum of PTX encapsulation efficiency was (54.64 +2.98)% and each 1 x 10° microbubbles containing
(4.52 £0.53) pg DOX. When ultrasonic applications had the mechanical index of 1.0 (MI =1.0), the
destruction of the MBs was 90% and the efficiency of PTX and DOX releasing were 15% and 80% , respectively.

Ultrasound radiation triggers drugs releasing from MBs, which might be used as an effective drug

The prepared MBs were in an aver-

Conclusion
carrier that combining ultrasound image and drug delivery in the field of oncology treatment.
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L1 HHENE

R A B W% B Bt AR ( DPPC) , — % B B 8% 1S Bk H B
(DSPC) , T Z, — B 2000-_ i J5 Bt B fs Bt 2 B2 Wt ( DSPE-
PEG2000) , 4= 4 & 4k B Z, . B8%-2000- 1§ i BL 8% G Bk 2 B3 %
(Bio- DSPE-PEG2000) (Avanti Lipoid, 35 ) , JH[##% ( Chol, Sigma,
EH) , BB (PTX, Sigma, £H) , HRMEE (DOX, FHT
HH)) , KME (Avdin, Sigma, £EH) , \FHL(C,Fy, REZK
T BT AT ), HAth i 2424t

2.25 MHz JRAM ARk (Valpey Fisher, ZH ) , (LR BE
R H: 2% (Tektronix, £ ) , {F 5 AR (150A1008, WAL R,
X£H), £ U fe B8 f7 X (Biotek, £ EH), 502 L E T
(PerkinElmer, £ [H ) , BB RN BIHE (Leica, BH) , ERA G
B.0ML (Thermo Fisher, 1& [E ), AccuSizer 780A i BE 43 # {X
(PSS, £H) , JEiiR A 2% (Labnet, RH) , BMLHRG N(E
KRBT o
1.2 Fi%k
1.2.1 BECERIGHHE Bl KB R RG %
BB ERR , B2 VMR fil & R E 2R, kT i
DSPC, DSPE-PEG2000, Bio-DSPE-PEG2000 ( FE /R . 9:5:5) &
ViR R R0 T RIAE N, PR R RIMA— 2 B %
K, BARSKTIEBBEIRE 45 CES TRANBRERR
K7, R EPRIA pH R 7.4 G (Tris, B ,1,2- =
AR N 8:1:1) B HET 62 C/RBHEA R NATE
WA FLIRE, B R AW E N 3 mg/ml,

R b 2 B ISR B B, o2 58 F VYA A 0 2 0 A
J&, CFy SR B e, ST G UM IRE 45 s, BISE R E B
IR N A B 10 pl SEBTRW 3D ST AT RLAR R
NI R A B o B 434 o
1.2.2 BWEIERBREAH A FIFA Rg BT BT 8 B AT
Weshik 4% H 7 B 0F : L DPPC; Chol ; Bio-DSPE-PEG2000 ( 28
IR 60:40:5) il s R A, HABTRIF) 1. 2. 1, BEig 4
WEER 10 mg/ml, R, BEAEEAE 1 ml &F EP RN, H
A1 mg FIERZEZLEM HHET 65 CKBEL 4 h, TR
fekx M E R H 2, K5, ¥ EP HET 14 000 x g &fF
TEL 10 min, BREWHEMER, WEMZERBRAFT4 C
vKFEE o
1.2.3 o SMERERAEE B ER PBSHMRERAE
YIRS 1 ml( 98 10°4%) , A 500 pl FEFIFE (10 mg/ml) ,
FIEIFE 15 min, BO UK (400 x g,3 min) FRESBERME
J&, A 200 pl BT RAG BRI F 1S min, FRUCE LR, W
SEHOR, 76 BB T
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FLi Triton X-100 #1758 2% , FINA =& 5 ke o 4 42 B itk
TR, BSRT, BRI AR BRI N, N-Z B 3 2, Btk (AR
e 1:2) 2R S0 B BETT 265 nm S5 (4 T W KB B 1E, AR
MBI EERAE,
1.2.5 BRMEBRERENE S RERBEERE. 125~
18) ng/ml FTE R, I EBARAUSRMT (R 480 nm, R
S5 590 nm) SEHAEXS TG

BPTEE R E B 10 pl FRPTE R MO0E R KR ST
IR E TR BE , SRS RE 5 L 1% B 3L Triton X-100 4b3, B
JE RV TR , BRSO B VA ORI TR B, bR v i R BB
HBZE,
1.2.6 EFEMAYRHBBEEFR  ARIEARFE A YRS
AR MI=0.35 41 M[=0.7 4 Ml =1.0 4, — H i T &M
AR FTER T2, BT RR A HIE 2Bk
6 1.2.4,FBRTLPMARNE LR 1.2.5, LAk
LW IT R & ST @ B2 2 0T A R AR 43 A LA
BOREE B ml B EE-FEE BRI, B HLET EP
P9,2.25 MHz, 10 50% 5688 30 s J5 , BRI b4z
I3 LA R, T LA 2.0 (400 x g,3 min) F AU KA RE
UUYE, FEIMA P BERA N, N-Z 5 Z Bt (1RRR LG 1:2) , %850 4>
GBI e & LN A BV MR 6 B (. YROAR 2 3l i
A B (14 000 x g,3 min) 5B RRITA SUE B R, &
YORARAT 0 P I W, 8 B (SO 8 45 A I B B B I TR
AR TR

Q W
sk - R 00

DR 17y T
BB = o iy 100

1.3 #%itFFk
KA Excel B4 HATHAT OB, BB & s B, RAL
BS54 AR R 5 A T EL

2 &R

2.1 #Fp &R LH

B EREMR R, B S R BN (265 nm) &K F
T SRS SR RIBOE R ER5 1K 0.042 0. 069 0. 154 0. 264 |
0.503, FFLUEAZSEEMR B AR AAT , 65 B M AR A, 2 il b7
HEER, R REH R ¥y =0.001 24 +0.016 5,R* =0.997 5,

PR R AR R 2, 7E BRI (3R 06 480 nm, & §5k
590 nm) SR F , BRI b HE 7 VROAR X 5% 58 BE 43 5 O 375
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