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Table 1 Characteristics of nanoliposomes
containing lactoferrin

Properties Lactoferrin
Size (nm) 96.84+0.85
PDI 0.187+0.022

1. Tryptic Soy Agar Blood

sSL A s e S Y, (Sigma M-2378) pvse 2 530 8
s s, & s e S Yo (Difco 0118-01-8) o gy
s olas 2l s o8 Ve (BBL 211921) og,
A s S v NaCl x50 5+ vo (Bacto 212750)
a3 S ) LaCl2 a s 5 Y (KC
LYY TKY el s 2d 53 p S +,e e Y (Sigma H-1652)
32 PH Ve LPIPES 5L ) o Jse e 00 5 5 5L 70y
]

Lyl (V) 9) O 5 a8 ol o g5 0 dsaslyl 3g 5 3
eV s S bl AAA Jue s eslinad (Ld sy

VYo w glaid cbSuss S cl 0,8 Y 5 Khus
VY sl o M FIg D) s Loy O & e s
3T ot (R he 2 p S ke ) OXF) 855V s
Blal Gl s MC MaiN ciS ases ol jon 0 os55d 50 5
BERGIWE 7 NG PP S I RO VPP SRSV K PR P I W-
Ao A s Hy asps Ve COZ s V) Goler o bl s
3 e S (8 wle S 518 sl s YV gles 5 (N,
b s osls siied a5, ¥ PBS L L s ccsle FA

L o s b laedidsn 5 55O gl S

Fig 1: AAA model in anaerobic jar (a), AAA
model lid with glass discs (b)
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Reported values correspond to the mean +
standard deviation.
PDI: Polydispersity index

Fig 2 Electron microscope image of liposome
containing curcumin before sonication
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Fig 3 Effect of free lactoferrin and nanoliposomal
lactoferrin on CFU of Poly microbial biofilms. Data
represent mean + standard deviation (n=3). Statistical
significance between the groups was calculated by
Tukey Method. Data points at the same substances
(free or nanoliposomal lactoferrin) labeled with
the same character are not statistically different
(P>0.01).
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Fig 4 Effect of free lactoferrin and nanoliposomal
lactoferrin on the lactic acid production by Poly
microbial biofilms. Data represent mean + standard
deviation (n=3). Statistical significance between the
groups was calculated by Tukey Method. Data
points at the same substance (free or
nanoliposomal lactoferrin) labeled with the same
character are not statistically different (P>0.01).
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ABSTRACT

ARTICLE INFO

Tooth decay is one of the most common problems in the world, which is caused
by the growth of biofilm and acid production by them. Many solutions have been
used to solve this problem. However, due to the increase in antibiotic resistance of
microorganisms and the increasing need for antimicrobial substances, efforts are
being made to use natural antimicrobial substances. Lactoferrin is a protein in
milk and saliva with antimicrobial and anti-biofilm properties. In this research,
lactoferrin was encapsulated by nanoliposomes to increase its antimicrobial
properties. In order to measure the effect of lactoferrin on the number of bacteria
in the polymicrobial biofilm and acid production, each of the free substances or
nanoliposomes in 4 concentrations (0, 1.5, 3, 6 mg/ml) in the Active Attachment
biofilm model with saliva and culture medium was incubated. The results showed
that lactoferrin nanocoating increased the ability to inhibit biofilm and acid
production by this bacterium due to the slow release of lactoferrin from
liposomes. When increasing the concentration of free and nanoliposomal
lactoferrin to a concentration of 3 mg/ml, a significant decrease in the number of
bacteria in the biofilm was observed compared to the control sample (P<0.01).
However, increasing the concentration of free lactoferrin again increased the
number of bacteria in the biofilm. Meanwhile, nanoliposomal lactoferrin at a
concentration of 6 mg/ml still caused a decrease in bacteria in the biofilm, which
was insignificant compared to the concentration of 3 mg/ml (P>0.01). From the
obtained results, it can be concluded that nanoliposomal lactoferrin can be used to
design products related to oral and dental health.
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