- 2890 -  DRAYESHE  biomedcnjournals.com Progress in Modern Biomedicine Vol25 NO.18 SEP.2025

B2 =2 RNRIOR S B fe g4
FEED 2 W OARA? KREFS

(1 N R CEE 96606 FSBAB= B g -5 Ol iR RE 77 s #&-1a 47100052 P4 22 [ PR~ i = B i
FIZITRE G 1% 71010053 0] R R R A 55— Bl B2 e frvig = e 11 AL e R} T 741 471000)

A2 BE: 0 & RER % 0 E A8 5 R e (DLLM) , FAE L B ALK R, FF 546 2o A 40 2 A HE BAR ISP AU 98
BRI HAR AT Sy Fe @y if ik R0 ) o ik R R M BEKAL ) & DLLM; A R 543 o F 24T 42
BT BEL AR R ATFAE R & AR B , R Z 2R AR &3 R M 2 24 6,3% & AAT & HepG2
i A AR % B 2t B 48 (Control 28) ., % % % 448520 (DOC 41 ) #, % W% % 44 BE RS S v 41 (DLLM 48) & 3% %
G AL B g e + A2 5 L (DLLMAUS 20), il 38 50 5 B a8 2m it &, CCK-8 kvl e A 7% &, iR X
on RO A ] 2m JLOR =, SR AE R0 A AR B B F 50 AR B S AU AR B R ) &0 DLLM 2 ML 5k
7, k424 FE 1 2 200-600 nm, F 34 542 % 380 nm, 61,31 % 80.3%% 2.6%,DOC 44+ DLLM+US %1 2 oL 75 7%
% ¥4&F Control 28(P<<0.01), 8% 2 %45 (P<0.01), DLLM+US %8 %8 it 75 7 %4% F DOC £8(P<<0.05),
A% 5T DOC £8(P<0.05), DLLM 485 Control 2048}, tafe 5 7E R R A =R LB EMH £ F(P>0.05),
i R ERH 094 K% DLLM, A2 — 63055 BT A A s B4F, DLLM EA48 5 43 18 ik 2
T IR % 05 A B 2T HepG2 4 ifed 45 BAT A TAE A .

KERE): % R A B IS R o8 s HepG2 4 it

E 4SS R329.2;R445.1;R735.7;R914  TEKERIRAG:A  XEHES:1673-6273(2025)18-2890-07

DOI: 10.13241/j.cnki.pmb.2025.18.002

Preparation and Characterization of Docetaxel-loaded Lipid Microbubbles*
ZHENG Hong-zhi', LIU Yang', ZHOU Xiao-dong’, ZHANG Jun-qiai’

(1 Department of Tumor Blood and Occupational Disease Treatment, 96606 Military Hospital of Chinese People's
Liberation Army, Luoyang, Henan, 471000, China; 2 Department of Ultrasound Diagnosis and Treatment, Xi'an
International Medical Center Hospital, Xi'an, Shaanxi, 710100, China; 3 Department of Gastroenterology and
Oncology, Cancer Hospital, First Affiliated Hospital of Henan University of Science and Technology,
Luoyang, Henan, 471000, China)

* G - [F5K A RR AR H (81071169) 51l g 4 B2 RHE I G5 H (LHGI20230478)
YRS R (1975-) 55 Bt , IR BRI, 27 ] A A2 W51R7T , E-mail: zhenghz534@163.com
YRR DR R0 5 SUTTWFFE 920 , 4585 08 305 X BH 57 S8 it itk S5 8 B, BUR S T2 00 A s R IR R SR SEF 5 Ayt A 5 ¢
K E T2 HRE 3GE, TR B 5 A

Al i w5 A AR A WA A7 AE A £ vh 58 ((SLCERRN RV ) 5 AN 2
SURARSC: IR, XUBH, e, . 402 V0 SAZ B8 BT il & M AR5 48 [0]. SR AR W e 2 Jig, 2025, 25(18):
2890-2896.

(Wek H #9:2025-07-14)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol25 NO.18 SEP.2025 - 2891 -

ABSTRACT Objective: To prepare nanoscale docetaxel-loaded lipid microbubbles (DLLM), characterize their
physical and chemical properties, evaluate their biosafety and anti-tumor effects in vitro, and explore their potential
as a targeted delivery system for chemotherapeutic drugs. Methods: DLLM was prepared by thin film hydration
method. The morphology, particle size and distribution were characterized by transmission electron microscopy,
scanning electron microscopy and particle size analyzer. The drug encapsulation efficiency was determined by high
performance liquid chromatography. Human hepatoma HepG2 cells were used as a model to set up the control group
(Control group), the docetaxel group (DOC group), the docetaxel-loaded lipid microbubbles group (DLLM group)
and the docetaxel-loaded lipid microbubbles+ ultrasound group (DLLM+ US group). The cell morphology was
observed by optical microscope, the cell survival rate was detected by CCK-8 method, and the apoptosis was
detected by flow cytometry. The biocompatibility of microbubbles and their mediated ultrasound-enhanced
anti-tumor effect were evaluated. Results: The prepared DLLM was regular spherical, with a particle size distribution
range of 200-600 nm, an average particle size of 380 nm, and an encapsulation efficiency of 80.3%z% 2.6%. The cell
viability of the DOC group and the DLLM+US group was significantly lower than that of the Control group (P<<0.01),
and the apoptosis rate was significantly increased (P<<0.01). The cell viability of the DLLM+US group was lower
than that of the DOC group (P<<0.05), and the apoptosis rate was higher than that of the DOC group (P<<0.05).
There was no significant difference in cell viability and apoptosis rate between the DLLM group and the Control
group (P>0.05). Conclusions: The nano-scale DLLM prepared in this experiment has uniform particle size, high
encapsulation efficiency, good stability and biocompatibility. DLLM can enhance the killing and pro-apoptotic
effects of docetaxel on HepG2 cells under ultrasound irradiation.
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Fig. 1 DLLM transmission electron microscopy (20 000% ) Fig. 2 DLLM scanning electron microscope (50 000% )
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Fig. 3 High performance liquid chromatography chromatogram

) > 4 P
5
Ao TR 0,373
! o

,f,o.? X > Y

-t 1 ) .

3 0, i s ok I

P 2 i A

e -

MY . 2

>

A 2 o $ 8 B
Control DLLM+US

B 4 XFRMETSAE HepG2 A A(200% )
Fig. 4 The morphology of HepG2 cells in each group under optical microscope (200% )
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