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Evaluation of the Manufacturing and Viral Killing Efficacy of Chitosan
Microbeads Loaded with Disinfectants
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This study examines the efficiency of chitosan microbeads in manufacturing and their effectiveness as a disinfectant. The
microbeads are developed using a solvent-assisted extraction process. The manufacturing process involves crosslinking
chitosan through an emulsion-based method, with the help of a crosslinker. This leads to an increase in particle size while
maintaining homogeneity and dispersion. The solvent-assisted method, which utilizes acetone, effectively extracts the
crosslinked beads into the aqueous phase. This extraction process ensures the structural stability of the beads, with an
average patrticle size of 40+3.94 um. By incorporating the disinfectant agent into the chitosan beads, antiviral effects against
the Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) were observed. These effects were found to be
effective at dilutions estimated to be between 1:1 and 1:100. The findings of this study demonstrate the inherent antiviral
capabilities of chitosan beads and the enhanced impact when combined with the disinfectant. This suggests a synergistic
approach to managing viral infections in livestock environments.
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Fig. 1 (a) The size of the CS emulsion and (b) the change in size of
the emulsion after the injection of the crosslinking agent
(Scale bar = 100 pm)

u]

3. 24 3

3.1 7|EAH 00|32 HIES| T AEt

Solvent-assisted L2 o] &3 7|EAl nfo]a 2 v|E9o| ik
2 WS f+7173(0il Phase) | W/O o d7doflA] 7]EAL
Ao] b A% fE FHORYE AL AE BN 5
3 W/O 7|EAF oEAE AT &, 5714 WollAl 7tAQl
GLUS| X7tz 7124 o Bd =27]stel FdstA ofdd &
HozRE Ztudd vhgo] dojusAlE Slsklt). Alzd
Z|EAL ofdd UAR= 38.08+7.48 um§.7]§ 73t QREE
£ 1ol lok(Fig. 1 (a). GLU 37F &
A wwe g oS gAE Az 371% =43 A
50.58+7.73 um® 2k} I7]7} 27F6F, Fig. 1(b)2] 3|AE
98 B9 YAl B2 GLUBA A F $RHOR oI5}

1% B W S ANRA ATAT §ol0] 4T
2 7|4t g RS avpror Adgivtar
P olq.

3.2 Solvent-assisted 7|EAF HIE =& 33

71E AFEL 7 E HIEE fUIeA BEeElshr] St
theFet AE stth Rl 2 YR E o8t
% Wol om[10,11], vNFAl Axs &8 e Uit H=

il wusl GIeH12). ofE 4

o oY H=F HeElshr|7h ofgf AFYgA o R €
U= Fibdol "ojzitk= Aolrh o714 ol TS
= 8&S P Y5t f7180E &8st
Z 39S Yttt A718WE 85 AT {4k
Hol A Zgshs W A a—liﬂ/\]ﬁ[wl A {71
A bfo] 2R H| =7} =4F
o= ol FEatA "t thofet fr18mE E83 HES

l‘

o
b L
fak)
o

Water phase

Fig. 2 Process of the Solvent-driven CS microbead extraction. (a)
The image of fully extracted CS microbead and (b) The
image of detailed process of CS microbead extraction (Scale
bar = 100 pm, Black dotted line = Oil-water interface, Red
dotted line = Crosslinked CS microbead)

Fig. 3 Optical image of extracted chitosan microbeads and their size
distribution (insert)
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Fig. 4 The (a) optical image (Scale bar = 100 um) and (b) SEM
image (Scale bar = 40 um) of dried CS microbead
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Fig. 5 Sustained release profile of citric acid from chitosan
microbeads
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Table 1 Virus inhibition of the control group according to the
dilution factor

Dilution factor  TCIDS0/mL h;:t‘:(‘;gn Dis‘liggzcct;“t
1:1 0 100 Effective
1:50 0 100 Effective

1:100 528 x 10 99.97 Ineffective

Table 2 Virus inhibition of the test group according to the dilution

factor
Dilution factor ~ TCID50/mL Inhibition Disinfectant
rate(%) efficacy
1:1 0 100 Effective
1:50 0 100 Effective
1:100 0 100 Effective
1:300 7.34 x 10 99.96 Ineffective
LA A 9 54 oI 254 PA 7| EA vpo] 2 u]E
S DWel 20%(wv)O R 53} A7) AE S A=k

ks
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Fig. 6 Microscopic observations of MARC-145 cells under different
experimental conditions: (a) Negative control group with
untreated MARC-145 cells showing normal morphology, (b)
Positive control group with MARC-145 cells exposed to
PRRSV showing cytopathic effects, (c) MARC-145 cells
treated with the chitosan microbead encapsulation with
disinfectant at a 1 : 100 dilution demonstrating reduced viral
cytopathic effects, and (d) MARC-145 cells treated with the
chitosan microbead encapsulation with disinfectant at a
1:300 dilution showing intermediate levels of viral
cytopathic effects
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