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it is impossible to confirm the replacement time, so replacement is delayed, resulting in
additional infection. To solve this problem, liposomes capable of bacterial sensing were
prepared using 5(6)-Carboxyfluorescein, Phosphatidylcholine, 1,2-Dipalmitoyl-sn-glyc-
ero-3-phosphocholine, Cholesterol, and 10,12-Tricosadiynoic acid. In this study, evaluation
of changes in drug encapsulation rate in liposomes according to changes in three types of
phosphatidylcholine phospholipids during liposome production, high-performance phosphati-
dylcholine phospholipids selected through vesicle size analysis, low and high temperature

stability evaluation, bacterial sensitization ability evaluation, animals cell responses were
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Figure 1. Mechanism of liposome for smart dressing.
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Figure 2. Structure of synthesis phospholipid.
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Figure 3. Process of 5(6)-Carboxyfluorescein loading liposome; (a) Comparison before and after liposome disruption, (b) Comparison

before and after liposome disruption by 395nm UV light.
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Table 1. UV-Spectrophotometer liposome sample composition
Sample DI Water Liposome composition PC Lipid DMPE Cholesterol TCDA
P () (0.01mi) (mg) (mg) (mg) (mg)
35351515
1 2.9ml 35.59 3339 8.70 7.80
(DMPC:DMPE:Cholesterol:TCDA)
35351515
2 2.9ml 3854 3339 8.70 7.80
(DPPC:DMPE:Cholesterol:TCDA)
3.5:3.5:1.5:1.5
3 2.9ml 4148 3339 8.70 7.80
(DSPC:DMPE:Cholesterol:TCDA)
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Figure 4. Differences in the absorbance of liposomes with
various phosphatidylcholine phospholipid types.

Spectrophotometer(Thermoscientific, GENESYS180, USA)
£ o] g3to] 5(6)-Carboxyfluorescein®] &[T 814 mhglQl 495
nme] e B,

26 2|ZF
= ARER o]RolAl YT FELS HIsP] A5l SR

20 3]A45t0] Dynamic Light Scattering(Otsuka Electronics
Co., ELS-2000, Japan)g AR UAH 2715 FAsHict.

oIzt 27| A U Hef ol £

27 2|ZFo| UM Hot

5(6)-Carboxyfluoresceing EA|$t 2]x£0] mhy] A39]
¥T 9% AME: 9 TCDA UV-Polymerization -S-5of tfjst
2| ZE QMIAL H™rIslr] sl Fluorescence Spectrometer
(Scinco FS—Z Korea)E 5] @1% %%#01] IS = EJE

8

WA n|AE #5910 Staphylococcus aureusoll tigh 22
Algol AR Hleg ZAsP] {5t
Tryptone Soya Broth(TSB) BjX]E o]&5to] « st} 2
ZES oY Hlg2 2Fsto] v, YA oot JF
A RRE "elstlon, S AEY 4 Sl= 395nm UV
2ol ES o] &sto] AE I PY WM F=g5 Seto e vlws)

of TEsH.

SHFGMIIZEIEA A I3 A 42

20 100
(@) 191.9nm

15
— S
S T
T =
£ 104 4150 w
3 S
]
3 E

O
5
0 T 0
1] 100 200 300

Particle Diameter (nm)

(@) DMPC liposome

20 100
(b) 195.4nm

15 4
— S
X T
o >
[T} =
£ 10 150 ®
3 E
(=]
2 £

o
5
0 . 0
0 100 200 300

Particle Diameter (nm)

(b) DPPC liposome

20 100
(c) 199.1nm
15
— =
® T
= >
@ =
£ 10 {50 ®
3 S
o
2 g
(8]
5
0 - 0
(1] 100 200 300

Particle Diameter (nm)
(c) DSPC liposome

Figure 5. Effects of phosphatidylcholine phospholipid types on
liposome particle size; (@) DMPC liposome, (b) DPPC liposome,
and (c) DSPC liposome.



5(6)-Carboxyfluresceing X[t QIX[E 2[ZFES| M= A

203414 20201.3

19845.1

20000 -

15000

10655.6

10000 -

Fluorescence Intensity (A.U.)
3
3

DMPC DMPC DPPC DPPC DSPC DSPC

Triton-X100 Triton-X100 Triton-X100

21706.3

2720000

172001

15000

10000 -

5000

Fluorescence Intensity (A.U.)

1hours Shours 10hours 15hours 20 hours 24 hours

(@

gte2jof MY s& BItof et A+ 343

.
=
S

2
g

Fluorescence Intensity (A.U
= 2
e S

11315 12275 1317 1437.2 15233 1697.0

Ay 1 1 1 i |

1 Day 1 Weak 2 Waeeks ER 4 Waaks 5 Wieaks

(b)

212043

19931.7

220000 -

18051.1

14945.3

15000

12423.4

10000 -

Fluorescence Intensity (A.U.)
(41
o
=

Thours Shours 10hours 15hours 20 hours 24 hours

(d)
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Table 2. Bacterial sensing test mixing ratio; (N) Culture medium: Liposome, (T) Bacterial culture fluid: Liposome, (P) Methanol:

Liposome
N T P
1:1 1:1 1:1
Mixing ratio 31 31 3:1
4:1 4:1 4:1
Time Control group : 1 hour 2 hours 4 hours 6 hours 24 hours 30 hours
Temp. Liposome N T P N T P T P N T P N T P N T P
1:1
4°C 3:1
4:1
1:1
25°C 3:1
4.1
1:1
37°C 31
4:1
Figure 7. Bacterial sensing test by temperature and time with bacterial sensing.
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Table 3. Cell reaction test mixing ratio; (N) Culture medium: Liposome, (T) Cell suspension: Liposome

N T

11 11

Mixing ratio 31 31

41 4:1
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Figure 8. Cell reation test with cell reation test mixing ratio.
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