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Preparation of Nano-liposome by Sonication and Pressure

Jung-Min Lee, Yong-Jin Cho', Dong-Joon Park®, Sung-Ho Ko', and Seung-Cheol Lee*

Department of Food Science and Biotechnology, Kyungnam University
!Korea Food Research Institute

Abstract Liposomes are artificid membranes prepared by phospholipid. In this study, liposomes were prepared by
dehydration-rehydration method, and then nano-sized by sonication and pressure. The sizes of the prepared multilamellar
vesicles (MLV) were greater than 10 um. Sonication with a tip-type sonifier or pressurization with a French press on MLV
were carried out to reduce size. Sonication with an output of 112.5 W for 10 min on MLV resulted in sizes less than 450
nm. French press with 6,000 ps of pressure was able to manufacture liposomes of gpproximately 100 nm uniformly. Also,
the sonication or pressure clarified the color of the liposome solutions. The results indicate that sonication and pressure
via French press can be applied to obtain nano-sized liposomes.
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2lZ& M=

B Ao ARE-S 2AXE-2 30% soybean phosphatidyl choline
(PO22A SigmarH(S. Louis MO, USA)A FY&te] &4=3}/
Aest W] oste] Y EEHS AZ3IATH1I819). 5, PC
10mmol(0.18 g)= 20 mL<] chloraform/methanal(2: 1, viv)oll =<1
<, rotary eveporators ©]-8-ste] 30°CeA] 2087 EHE FEA
Atk AFE A718vE s AAS] fste] dA vpa=
15570 A$skem, 30 mLe glycine buffer(10mM, pH 7.4)2
718t rotary evaporators ©]-8-3te] 3|AIA multilamelar ves-
deMLV)E z=A1& .

2lZ&e| Lics}

Multilayer Feje] Z2&S Wi=slatr] 98t 2539 49
< 7Fetnh ARES 231 X2]7]= Sonics & Maerids Inc.
(Danbury, CT, USA)S] Modd VC 375(Power 375W, Fre-
quency 20kHz)9] A2 24, duty cycle 50%, output controlZ &
28 243 mini-probe2 25T At HExH] v
315 913k 71t AEl= French press(SLM-AMINCO, Spectronic
Ingruments, Inc, New York, NY, USA)e] 20,000 ps& cdl=
o]-gsttt. Az FExFo AVIE S8 ot =8N
7](Model LS230, Beckman-Coulter, Inc., Fullerton, CA, USA)S
o]-g3te] FA AT
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2|Z&e| Licstof| cist =3ate} 71k X2le| Ads

] 2l ZE AN Z7)0e FUEA 2 MLV §
Bleo] glxfo] Axd Yk B EEF AXRoe F2E XY
27 (high-pressure homogenizer)7} ©] €53 21.01}4(21,22), ©]
717 A2 dnisiEo] SIAE Ytk E dAFxE AY
A RN U BEES §8FH0Z Az BHo7 229}
A Bw 2R ZHXAE olgsle] Uie BlEEHS AxS)] Bl

229 AE Axrt BxEe] A7) vXE PGS Tale 19
eIt 22318 A2siA] ek tiZz7-9] 7 diF(95.74%)
o] 1,261-30,079nme] Z7)ol] EZen mediangte] Hit 7]
+ 10133mnm=EA 10umE 38Tt ol Fsl-AlFshg e
AzE MLVE] dubARl A7)} v]sehH, B Aollx] Azt W
Hol o2 A+EF Aol7t §lag ovgitt. 253 HE7]9] Al
719} AIZHE 2AE 2 2Ee] AV|E BA%E A Al7]9 A7
of e} =77 AAaTe #1E = 2k dE £ 1125We]
Z3o= 30mLe FEFH &A 7+ AYsdS o
medianzte] o 717 22 4586, 804, 449nmE Eol=E A
< I & UL 125w, b 259 X2l A$ 40
240nme] =714 3852967}, 241-1,260 nmel| 4] 49.75%7}, 1,261
30,079 nmellA] 1L.73%7F B3t um 9] BlxFo] A4de] zt
E3e & F U d, FES 898 15 mLE sl 1125W
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Table 1. Particle size of liposomes depending on sonication
treatment

Size Digtribution (nm)

Power Time o) 1261 30,080, Median
min 3 1401 ) nm

W) (i) a0240  "ofy Foro 6340
0.0 0 000>  144%  95.74% 282% 10,133
1.02¥ 253¥  93.92* 253 6,390
375 5 465%™ 1851%  77.00™ 0.00™ 3,390
10 6.73% 21.88%  71.38% 0.00™ 2,720
1 279 10959 86.2% 0.00™ 5820
70.0 5 1242% 3231 5528% 0.00™ 2,137
10 2812¥ 4086% 2369  0.00™ 562
1 4,63 8.95%  86.41%  0.00™ 4,586
1125 5 1937 4864%  31.99Y 0.00" 804
10 3852% 4975  11.73% 0.00> 449

Y=Different letters within a row indicate significant difference
(p<0.05), n=3.
*“Different letters within each size are significantly different
(p<0.05), n=3.

Table 2. Particle size of liposomes depending on pressure
treatment

Pressure Size Digtribution (nm) Median
(pS) 40240 241-1,149 1,150-2,920 2,921-57,770 (hm)
0 000*® 000 3.7 96.17% 10,508
1,000 1303% 2607 26.10 34787 2,359
3000 51587 3189 16.53> 0.00% 257
6,000 100.00%  0.00® 0.00% 0.00% 100
14,000 100.00%  0.00™ 0.00% 0.00% 111
20,000 10000  0.00™ 0.00% 0.00% 117

D=dDjfferent letters within a row indicate significant difference (p <
0.05), n=3.
**Different letters within each size are significantly different (p<
0.05), n=3.

o7 1087 253 AYAS wole H =717F 71nm
31, 40-258nme] Z710A 92.45%, 1,150-2,660 nmell A 7.55%7}
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Table 3. Hunter color L, aand b values of liposomes depending
on sonication treatment

Power Time Color
W) (min) L a b E
0.0 0 62.359 1.18 5.08° 0.00
1 63.24' 1.53¢ 3.95 1.48
375 5 66.64° 2.41° 6.64¢ 473
10 69.34° 2.38° 823 7.76
1 63.26 0.67¢ 5.29° 1.06
70.0 5 67.36" 1.63° 7.37° 553
10 69.13° 1.97¢ 8.44° 7.61
1 66.40° 2.03¢ 6.89¢ 4.52
1125 5 70.17° 2.68° 9.09% 8.92

10 71.08* 2.92% 9.46* 9.92

Y=9Djfferent letters within a row indicate significant difference (p<
0.05), n=3. L, degree of lightness, a, degree of redness; b, degree of
yellowness; and AE, overdl color difference. AE=[(AL)*(Aa)*+(Ab)3¥2




Table 4. Hunter color L, a and b values of liposomes depending
on pressure treatment

Pressure Color
(ps) L a b E
0 62.33 1.15 5.78 0.00
1,000 67.67° 2.45° 6.53° 5.55
3,000 76.04° 2.50% 12.31¢ 1525
6,000 83.76° 2.56° 13.13° 2270
14,000 85.83° 143 14.61* 2510
20,000 87.422 0.86° 12.86° 26.07

1)*'Different letters within a row indicate significant difference (p <
0.05), n=3. L, degree of lightness; a, degree of redness; b, degree of
yellowness; and AE, overall color difference. AE=[(AL)*+(Aa)*+(Ab)3 Y2
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