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3. BEM/RUM/SHEFMH (high stability against heat, against oxidation by C

®Note: MRSA (Methicillin-resistant Staphylococcus aureus) : #EFEEXSEHE
(methicillin EAMEUNESEFEIKE - MRSAHHFZMEZEBAMEMHELIEE -
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RO 7K SNEIFRE (external use

RA R/ RIR--BBE/RIEINEEE
B BARAE---MEE =858 IKE
(Methicillin-resistance Staphylococcus aureus (MRSA)
C-Pi thwash C-Pian Skin Cream C-Pian SkinAi /
ilan mouthwas 7 %

Lynnex Tech.
Panacea
lynnex Tech, CSP: 6000 ppm

Lynnex Tgch.
Panacea-Ag
Ag: 50 ppm

Bk

bl csp: 3000 ppm

_ ROk - T i
A% natural -HlE antimicrobial
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SE/BEAM. REEN, HFixRAnER

SM(EANEM)RENEZ®, & M0/1E MmEUH
Medical Uses: wound dressing, Anti- MRSA, surface antimicrobial coating
(bone/medical devices, blood clotting/hemostatic spray)

FKEE/BREMR
Waste water treatment/
air filter

b e

RIFEAME - B - RE - MEKER
Environmental uses (Ag sprays)
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Colloid, Paste and Powder forms

: IRE

KB EEIRR T KR
Silver/Graphene dispersed
paste Nano-Ag powder for
conductivity
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Antimicrobial agents for fabrics,
package films, 3C equipment... 5



EEBREB[RARWIRIBFREMEE

(golden or ink-colored solution and powder)

1. Highly effective for anti-microbial and anti-MRSA uses

2. low toxicity (cytotoxicity and genotoxicity)

-
A
: : : paste or powder forms and thermally stabl
highly stable against air/oxygen NSP For Life! over process temperature



AgNP/NSP consequently rendering

the mitigation of the inherent toxicity of Ag-NP
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FESEARCH AATICLE

Composition of nanoclay supported silver
nanoparticles in furtherance of mitigating
cytotoxicity and genotoxicity

ChilrHad Chang '~ Yu-Hsuan Lee®, Ther-Hao Liao', Mark Hung-Chih Chen', Fu-
Chwo Peng’, Jiang-Jen Lin"~
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Abstract

Siver nanopancle (Ag-NF) is well known for its high antbacieral eficacy. However, 13 tox-
wly towasd mammaian cels s st a concen in dinecal applcatons. The aim ol our SLdy
was b evaluae the compositon effects o Ag-NP supponed by silcate nanoplatelst [MSP)
with respect 1o Te cyloloc ity and genotoxcily, and was in relerence b the pay (shyrene-
oo-makess anfydnds |-supparied Ag-NP (Ag-MP/SMA). The NSP at the geomstre dmens on
of averaged 80 x 80 x 1 nm” was prepared from the exioliation of nawral clays and lBed 1D
suppon diferant wesght rato of Ag-NP. The supporting Imimtion of NSP on AgNP was
beshonm thee wesghl ratio of 15/85 (Ag-NP 1 NSP), and the detached Ag-NP rom tha Ag-NP/
MNEP (30/70) and Ag-NP/SMA mybrids were observed by TEM. Ames testwas periormed 1o
assess Te muagenc polental of diferent compostions of Ag-NPMSP, only Ag-NPMNSP
(3070) and Ag-NP/SMA nybnds exhibled Mutagenaty when the CONCenTato nwas

1.09 ppem of higher. In viewing of oyibioxicty using MTT tests toward HaCaT cedls, the IC30
of Ag-NPMSP (1/99, 7/83 and 1585) were 1416.7, 243.6, and 148.9 ppm respectvely,
whide Ag-NPSMA was 608 ppm. The 1030 of AgNPMNSP (199, 7/83 and 1585) were at
keast B33, 78 and 7 folds highar than helr comeaponding MInNimUm inhibiony concentratons
(MIC) respectively, and whersas Ag-NPSMA was 6.4 folds. The Ag-NPMNSP and Ag-NPY
SMA hybrids had been further inves igaied for genobacity by chromosomal aberations
and in wivo micronuckeus &5 say within the conceniralion at 1010 and IC30, only Ag-NP/SMA
showed & higher frequency of chromosomal aberratons. Our indings indcaled that the wa-
bty of utiizing fe NSP 1o maintain Ag-NP for animicrobial acthly, and the high-surtace
area of N5Psened a3 anexcslent suppor for assocating Ag-MP and consequenty render-
ng e mitgaton of he inherent toxcity of Ag-NP inclinical uses.
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Fig 4. Conceptual illustration of the interactions between the hybrids, Ag-NP/SMA (7/93) or Ag-NP/NSP (ranging from 1/99-30/70) with

cells.

« The supporting effect of NSP on Ag-NP : dependent on the

weight ratio of 15/85 (Ag to NSP), for controlling adherence of
AgNP-on-NSP, revealed by TEM direct observation.
« NSP may support Ag to mitigate the inherent toxicity of AQNP

in cell toxicity and no genotoxicity. % £ & & @
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IRl — NSP supporting fRitilF,FH1EE & A # iR 1Z/DNA, S B ERF 14!
(comparing SMA-polymer stabilized Ag and conventional nanoparticles usually
entering cells through various forms of endocytosis)
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cellular . N Ny Ag-NP ) 3 immobilized
uptake / Leakage ’ on NSP

Genotoxicity & Cytotoxicity

Mitigating Cytotoxicity and Genotoxicity of Silver Nanoparticles 31 Chang/Lin, Composition of nanoclay supported

silver nanoparticles in furtherance of mitigating cytotoxicity and genotoxicity, PLOS ONE, 2021,16, e0247531
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. #0EE vs. #liBE --- NSP physical interaction ZZ=2

E

What will it happen when NSP contact with living cell?

Regarding to the toxicity of cytotoxicity and genotoxicity
Issue:

Answer: NSP-supported AgNP is not entering the cell nucli,
hence causing none of genotoxicity.

IR HI — NSP supportlng sl F, PH LE B
?E)\,.‘EHHE#?/DNA HURBEEASMH!
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231 Chang/Lin, Composition of nanoclay supported
silver nanoparticles in furtherance of mitigating
cytotoxicity and genotoxicity, PLOS ONE, 2021,16,
e0247531
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Antimicrobial Spray
(commercial product in Taiwan since 2009)- \L
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154. Chia-Yu Chu*, Fu-Chuo Peng, Ying-Fang Chiu, Hsing-Chuan Lee, Chien-Wen

Chen, Jiun-Chiou Wei and Jiang-Jen Lin*, 2012.
Nanohybrids of Silver Particles Immobilized on Silicate Platelet for Infected Wound

Healing, PLoS One, 7, €38360
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Silver sulfadiazine
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Adverse effects(iR#h): hypersensitivity(3#88), discoloration of the skin(FZ[E& &)

M and silver accumulation in organs (BRE#H)... EOASTAETIE
. ik 10



Regarding NSP-Ag for inhibiting Ag (ion)-resistant bacteria
(anti-MRSA)
144.Hong-Lin Su*, Siou-Hong Lin, Jiun-Chiou Wei, I-Chuan Pao, Shu-Her Chiao, Chieh-Chen Huang,

Shinn-Zong Lin and Jiang-Jen Lin*, 2011. Novel Nanohybrids of Silver Particles on Clay Platelets for
Inhibiting Silver-Resistant Bacteria, PLoS One, 6 - 21125

'r_:: .
OPEN 8 ACCESS Freely available online i PLUS one

Novel Nanohybrids of Silver Particles on Clay Platelets
for Inhibiting Silver-Resistant Bacteria

Hong-Lin Su'*, Siou-Hong Lin’, Jiun-Chiou Wei?, I1-Chuan Pao’, Shu-Her Chiao', Chieh-Chen Huang’,
Shinn-Zong Lin**®, Jiang-Jen Lin*7*
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Taichung, Taiwan, 3 Department of Physical Therapy, China Medical University, Taichung, Taiwan, 4 Department of Immunology, China Medical University, Taichung,
Taiwan, 5 Center for Neuropsychiatry, China Medical University and Hospital, Taichung, Taiwan, 6 China Medical University Beigang Hospital, Yunlin, Taiwan, 7 Institute of

Polymer Science and Engineering, National Taiwan University, Taipei, Taiwan
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