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Abstract

Fish skin peptide-loaded liposomes were prepared in 100 mL and 1 L solution as lab scales, and 10 L solution as
a prototype scale. The particle size and zeta potential were measured to determine the optimal conditions for the
production of fish skin peptide-loaded liposome. The liposome was manufactured by the following conditions: (1)
primary homogenization at 4,000 rpm, 8,000 rpm, and 12,000 rpm for 3 minutes; (2) secondary homogenization at
40 watt (W), 60 W, and 80 W for 3 minutes. From this experimental design, the optimal conditions of homogeni-
zation were selected as 4,000 rpm and 60 W. For the next step, fish peptides were prepared as the concentrations
of 3, 6, and 12% at the optimum manufacturing conditions of liposome and stored at 4°C. Particle size, polydisper-
sion index (pdl), and zeta potential of peptide-loaded liposome were measured for its stability. Particle size increased
significantly as manufacture scale and peptide concentration increased, and decreased over storage time. The zeta
potential results increased as storage time increased at 10 L scale. In addition, 12% peptide showed the formation
of a sediment layer after 3 weeks, and 6% peptide was considered to be the most suitable for industrial application.
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Table 1. Manufacturing and storage condition of blank liposome and fish peptide liposome

Treatment Condition Treatment time
Primary homogenization condition High speed homogenizer 4,000 rpm, 8,000 rpm, 12,000 rpm 3 min
Secondary homogenization condition Ultra sonification 40 W, 60 W, 80 W 3 min
Peptide concentration Concentration 3%, 6%, 12%, 24%
Storage condition Refrigeration 4°C 4 weeks
2,000 0.6
(A) 2,000 0.6 (A) =100 mL 1L 0L
| | |7777)
100 mL 1L 10L ——100mL pdl +-<»- 1L pdl —B- 10L pdl
—e—100 mL pdl ~<-- 1L pdl —B- 10 L pdl
_ P P P = 1,500 .o
£ 1,500 £ ~-a
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£ 0.4 = e e
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E 1,000 ~ - S I ® =
2] o— X
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Fig. 1. Comparison of particle size (A) and zeta potential (B) of
blank liposome depending on manufacture scale and high
speed homogenizer condition. ““Different superscript letters mean
significantly different between homogenizer condition at p<0.05
level by Duncan's multiple range test. *“Different superscript letters
mean significantly different between manufacture scale at p<0.05
level by Duncan's multiple range test.
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Fig. 2. Comparison of particle size (A) and zeta potential (B)
of blank liposome depending on manufacture scale and
ultrasonificator condition. *“Different superscript letters mean
significantly different between ultrasonificator condition at p<<0.05
level by Duncan's multiple range test. ““Different superscript
letters mean significantly different between manufacture scale at
p<0.05 level by Duncan's multiple range test.
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Table 2. F-values for the particle size, pdl and zeta potential of peptide liposome by peptide concentration, manufacture scale and
storage period

Particle size PdI Zeta potential
) o Homogenizer speed 359.83™ 1.77 4.18"
Cpg‘r'gig;‘)moge“‘mm’“ Manufacture scale 392.93™ 0.29 33.73"
Homogenizer speed + Manufacture scale 11.28™ 0.99 2.96
Ultrasonificatior power 1093 2.29 18.18™
Secondary _ Manufacture scale 3255.50" 35.62" 57.02"
homogenization condition . . o -
Ultrasonificatior power + Manufacture scale 5.44 0.81 12.53
Peptide concentration 673.82"" 0.62 53.71°"
Peptide concentration Manufacture scale 555.56"" 0.72 1.97
Peptide concentration + Manufacture Scale 148.47"" 0.69 0.56
*p<0.05, "'p<0.01, "p<0.001.
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SE7FE Az &&Fo] S webA gEFe Ou}ﬂ of fish peptide liposome depending on manufacture scale and
7Ne golHo g ZrkEgon, AE A= 7} = peptide concentration. **Different superscript letters mean signi-
1 N ]:]_ s/t O}M Lo ]E} el 5 oh= ficantly different between peptide concentration at p<0.05 level by
o] Uebskth. AERA S ghel A5 dTh #hel blank ‘j/] 2 Duncan's multiple range test. *Different superscript letters mean
Zo|| Hla)|A] ZA AT o}_L] FEglo]=2] 79 pHell significantly different between manufacture scale at p<<0.05 level

maba] AEAS] gho] Waley B olje] Helols 7% by Duncan's multiple range test.
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Table 3. F-values for the particle size, pdl and zeta potential of peptide liposome by peptide concentration, manufacture scale and

storage period

Particle size Pdl Zeta potential
Peptide concentration 576.14™ 0.01 223.87"
Manufacture scale 530.09™ 0.23 107.94™
Storage period 18.13" 8.97 110.61°
Peptide concentration+Manufacture scale 4.64™ 0.39 38.24™
Peptide concentration+Storage period 7.88™ 1.36 14.29™
Manufacture scale+Storage period 6.25™ 1.23 25.32™
Peptide concentration+Manufacture scale+Storage period 6.11™ 231" 1037
*p<0.05, "p<0.01, "p<0.001.
(A) 2,000 0.6 (A) 2,000 0.6
3% 6% wZzzi12% —c0 6%  @za12%
—0—3% pdl =<+ 6% pdl  —-12% pdl —0—3%pdl - 6% pdl —M- 12% pdI
E 1,500 - 'E 1,500 |
£ 0.4 g 0.4
8 e
@ 1,000 | 3 2 o0 | E
3 5
‘::; 0.2 E I;A ............... 0.2
£ s00 £ s00 | s ah dA
aC
0 0.0 o ' % . -
0 1

Storage time (weeks)

B) 30
3% 06% 12%
=
<20
3
S
=
% 8 bC
290 | B o beA aA b
a
N
0 .
0

Storage time (weeks)

Fig. 4. Comparison of particle size (A) and zeta potential (B) of
fish peptide liposome manufactured in 100 mL depending on
manufacture scale and peptide concentration. ““Different superscript
letters mean significantly different between peptide concentration at
p<0.05 level by Duncan's multiple range test. *“Different superscript
letters mean significantly different between storage time at p<0.05
level by Duncan's multiple range test.
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Fig. 5. Comparison of particle size (A) and zeta potential (B)
of fish peptide liposome manufactured in 1L depending on
manufacture scale and peptide concentration. ““Different super-
script letters mean significantly different between peptide concen-
tration at p<0.05 level by Duncan's multiple range test. *“Different
superscript letters mean significantly different between storage
time at p<0.05 level by Duncan's multiple range test.
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Fig. 6. Comparison of particle size (A) and zeta potential (B)
of fish peptide liposome manufactured in 10 L depending on
manufacture scale and peptide concentration. ““Different super-
script letters mean significantly different between peptide concen-
tration at p<0.05 level by Duncan's multiple range test. *“Different
superscript letters mean significantly different between storage
time at p<0.05 level by Duncan's multiple range test.
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