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ABSTRACT: Echogenic liposome contains both liquid and gas inside the shell. In ultrasound mediated drug
delivery, sonoporation, these new microbubbles can be an attractive drug carrier since they can be loaded water
soluble drugs and drug molecules can be unloaded at the specific location with ultrasound sonication. In this paper,
the structure of the echogenic liposome was confirmed with EF-TEM and the positive effect of sonoporation with
echogenic liposome was comparatively evaluated on MDA-MB-231 cells which is a type of breast cancer cell with
Doxorubicin. Control group (Group 1), Doxorubicin only (Group 2), sonoporation with Doxorubicin and hollow
microbubbles (Group 3), sonoporation with Doxorubicin loaded echogenic liposome (Group 4) were classified
and experiments were conducted. According to the results, Group 4 is at least 1.4 times better in inducing necrosis
of cancer cells. Therefore, we conclude echogenic liposome could be one of the most useful form of microbubbles
in sonoporation.
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2.1 Echogenic liposome M|Zx

2450 mle} 2 2 I 22 Z(Sigma-Aldrich, St
Louis, Mo, USA) 52.5 ml, ﬂlxﬂi(Slgma-Aldnch, St
Louis, Mo, USA) 2.5 ml& 4=t} o] &3-&9 1,2-
dipalmitoyl-sn-glycero-3-phosphocholine(DPPC, Avanti
Polar Lipids Inc., USA) 0.105 g1} 2-0]-24 ]2 9] 1,2-
dihexadecanoyl-sn-glycero-3-phosphate(DPPA, Avanti
Polar Lipids Inc., USA) 0.0105 g, =3 2-E| S(Avanti
Polar Lipids Inc., USA) 0.0315 g& 412 &, t&d| 0]
E(HSD180, MTOPS, Korea) 2 60 °CoJ| 4] 30 min 7}&
3o} =elr.

45 834 A0 AUl SYEE 2 o

o] perﬂuorobutane(PFB)— 20 ulE 412 &, UEsto]
FH|sic) ZH)%E 2-olS- vialmixer(Lantheus Medical
Imaging Inc., North Billerica, MA, USA)S- A}-8-5}¢] 45
sk 50 AZeloleh A, vfolote] £r
2/ 40 °Co| Toh TS0l A ]| E Gole
1 °Cof|A] 1h-5<t H2s}3let

2.2 OfjiX|oint FaHXEADIB(EF-TEM)S
0|28 LXEA

A &= echogenic liposome 2] T 32= ofj L x| o] 1} &
A ZFE v] 7 (LIBRA 120, Carl Zeiss Inc., Oberkochen,
Germany) £ A14-510] $-4]5} 51}, 5] 7] 2 491 10
wE 200 mesh TEM grid(Ted Pella Inc., Redding, CA,
USA)e] 1 min 5t 1143 &, o wp x| 2 -2 2ol &
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Fig. 1. EF-TEM Image of the microbubble with 20 |
of PFB. (a) 200 nm scale microbubble, (b) closed—up
TEM image of (a), (c) another microbubble,
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Table 1, Size distribution of the microbubbles,

Sample Measure Average diameter Std
no. no. (nm) (nm)
1 1,566 532.1
1 2 1,602 639.9
3 1,428 570.5
1 557.6 114.7
2 2 574.5 145.5
3 557 227.8
1 1,404 459.6
3 2 1,539 823.6
3 1,448 691.8
1 2,543 295.4
4 2 1,730 180.9
3 2,283 3303
1 453.5 150.5
5 2 471.2 3853
3 458.6 403.2
100 %
m24h
m48h
80 %
go0% :
%40 %
S
320%

o
ES

Dox + MB + US Dox loaded MB
+US

DOX only

Fig. 2. Cell viability test result. Untreated NC group,
Dox only group with Dox 1 uM, Dox + MB + US group
with Dox 1 uM and MB diluted 1000:1 mixed together,
Dox loaded MB + US group with MB produced with
Dox 1 mM diluted 1000:1, Cell viability was pro—
gressed through WST—1 assay and expressed as a
percentage based on the NC group.
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