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(New Mechanism ) Antibacterial by “Physical Capturing”

and “Quorum Quenching”
(U Lin, Journal of Physical Chemistry C, 20717)

Normal Behavior of Bacterial Quorum Sensing NSPstep 1
by sending molecular signals Intercepting the signals
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(New Mechanism) Antivirus by NSP Shielding
Physically capturing virus by opposite charge attraction between NSP and virus

JJ Lin, Journal of Virology 2074
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Scientific Documentation— Antimicrobial/Antivirus of NSP
JJ Lin (reporting new mechanisms of Physical Capturing bacteria in 2011 and antivirus in 2014)

WeiJ. C.; Yen Y. T,; Su H. L.; Lin J. J. Inhibition of Bacterial Growth by the Exfoliated Clays and Observation of Physical Capturing Mechanism, J. Phys. Chem. C
2011.115, 18770-18775.

Li P. R.; Wei J. C.; Chiu Y. F.; Su H. L.; Peng F. C.; Lin J. J. Evaluation on Cytotoxicity and Genotoxicity of the Exfoliated Silicate Nanoclay, ACS Appl. Mater.
Interfaces 2010. 2, 1608-1613.

Wang M. C.; Lin J. J.; Tseng H. J.; Hsu S. H. Characterization, Antimicrobial Activities, and Biocompatibility of Organically Modified Clays and Their
Nanocomposites with Polyurethane, ACS Appl. Mater. Interfaces 2012. 4, 338-350.

Wei J. C.; Wang Y. T.; Lin J. J. First evidence of singlet oxygen species mechanism in silicate clay for antimicrobial behavior, Applied Clay Sciences 2014. 99, 18-
23.

LiuT.Y.; Chen C. L,; Lee Y. L.; Chan T. Y.; Wang Y. L.; Lin J. J. First Observation of Physically Capturing and Maneuvering Bacteria using Magnetic Clays, ACS Appl.
Mater. Interfaces 2016. 8, 411-418.

Hsu S. H.; Tseng H. J.; Hung H. S.; Wang M. C.; Hung C. H.; Li P. R.; Lin J. J. Antimicrobial Activities and Cellular Responses to Natural Silicate Clays and
Derivatives Modified by Cationic Alkylamine Salts, ACS Appl. Mater. Interfaces 2009. 11, 2556—-2564.

Chang S. C.; Li C. H.; Lin J. J,; Li Y. H.; Lee M. R. Effective removal of Microcystis aeruginosa and microcystin-LR using nanosilicate platelets, Chemosphere 2014.
99, 49-55.

Liang J. J.; Wei J. C.; Lee V. L.; Hsu S. H.; Lin J. J.; Lin Y. L. Surfactant- modified nanoclay exhibits an antiviral activity with high potency and broad spectrum, J.
Virol. 2014. 88, 4218-4228.

Liao Y. J.; Yang J. R.; Chen S. E.; Wu S. J.; Huang S. Y,; Lin J. J.; Chen L. R.; Tang P. C. Inhibition of fumonisin B1 cytotoxicity by nano silicate platelets during
mouse embryo development, PLos One 2014. 9, e112290.
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Scientific Documentation— Antimicrobial/Antivirus of NSP-Ag
JJ Lin (reporting new AgNP for anti-MRSA and anti-biofilm)

Chiao S. H.; Lin S. H.; Shen C. I.; Liao J. W.; Bau |. J.; Wei J. C.; Tseng L. P.; Hsu S. H.; Lai P. S.; Lin S. Z.; Lin J. J.; Su H. L. Efficacy and Safety of Nanohybrids Comprising
Silver Nanoparticles and Silicate Clay for Controlling Salmonella Infection, Int. J. Nanomedicine 2012. 7, 2421

SuH.L.; LinS. H.; Weil.C.,; Pao Il. C.; Chiao S. H.; Huang C. C,; Lin S. Z.; Lin J. J. Novel Nanohybrids of Silver Particles on Clay Platelets for Inhibiting Silver-Resistant
Bacteria, PLoS One 2011. 6 - e21125.

Chu C.Y.; PengF. C.; Chiu Y. F,; Lee H. C.; Chen C. W.; Wei J. C,; Lin J. J. Nanohybrids of Silver Particles Immobilized on Silicate Platelet for Infected Wound Healing,
PLoS One 2012. 7, e38360.

Tseng L. P; Juan C. Y.; Lin S. L.; M. R Doran; Lin J. J.; Hsu S. H.; Liao J. W.; Shen C. L.; Su H. L. Nanohybrids of silver particles on clay platelets delaminate
Pseudomonas biofilms, Nanomedicine 2013. 9, 1019-1033.

Weil. C,; Yen Y. T.; Wang Y. T.; Hsu S. H.; Lin J. J. Enhancing Silver Nanoparticle and Antimicrobial Efficacy by the Exfoliated Clay Nanoplatelets, RSC Adv. 2013. 3,
7392-7397. (note: The hybrids of Ag-NP/NSP (1/99, 7/93 and 15/85) were considered safe in the clinical use by the observation that their LC50 are higher than
MIC against both Gram positive and Gram-negative bacterial strains in this report ).

Lin J. J.; Lin W. C.; Li S. D.; Lin C. Y,; Hsu S. H. Evaluation of the Antibacterial Activity and Biocompatibility for Silver Nanoparticles Immobilized on Nano Silicate
Platelets, ACS Appl. Mater. Interfaces 2013. 5, 433-443.

Huang Y. H.; Chen M. H. C.; Lee B. H.; Hsieh K. H.; Tu Y. K.; Lin J. J.; Chang C. H. Evenly distributed and thin-film Ag coating on stainless plate by tri-component
Ag/Silicate/PU with antimicrobial and biocompatible properties, ACS Appl. Mater. Interfaces 2014. 6, 20324-20333.

LiuT. Y.; Ho J. Y.; Wei J. C.; Cheng W. C.; Chen I|. H.; J. S.; Wang H. H.; Wang J. K., Wang Y. L. and Lin J.J. Label-free and culture-free microbe detection by three
dimensional hot-junctions of flexible Raman-enhancing nanohybrid platelets, Journal of Materials Chemistry B, 2014. 2, 1136-1143; ﬁo JLY;LiuT. Y., Weil. C,;
Wang J. K.; Wang Y. L.; Lin J. J. Selective SERS Detecting for Hydrophobic Microorganisms by Tri-Component Nanohybrids of Silver—Silicate Platelet—Surfactant,
ACS Applied Materials & Interfaces, 2014. 6, 1541-1549.
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Scientific Documentation
(reporting the applications of NSP, NSP-Ag in agriculture, aquaculture, livestock and water treatment)

the collaborative works from NCHU
1. Treating Plant Pathogens (gray-mold disease) of Strawberry: Ying-Jie Huang, Pi-Fang Linda Chang, Jenn-Wen Huang, Jiang-Jen Lin and Wen-Hsin Chung*,

2016. Effect of Nanoscale Silicate Platelets on Azoxystrobin-resistant Isolates of Botrytis cinerea from Strawberry In Vitro and In Vivo, Journal of Plant

4 =

Pathology & Microbiology, 7 (4), 1000345. Note: with NCHU Prof Huang=#xX, Prof Chung#ZX 2%, Prof Chang?RE75; IEHIEYRIEE (EE gray-
mold disease— X &%)

2. Remedy of Water Pollution with Organic Toxins and Heavy Metals and Bacteria by Surfactant-Modified s-NSP: Yu-Jling Liao, Jenn-Rong Yang, Shuen-Ei
Chen, Sing-Jhou Wu, San-Yuan Huang, Jiang-Jen Lin, Lih-Ren Chen and Pin-Chi Tang*(Em¥%), 2014. Inhibition of fumonisin B1 cytotoxicity by nano
silicate platelets during mouse embryo development, PLos One, 9, e112290; Shu-Chi Chang*(5R&37), Jiang-Jen Lin, 2014. Effective removal of
Microcystis aeruginosa and microcystin-LR using nanosilicate platelets, Chemosphere, 99, 49-55;
note: with NCHU Tang Emnig R &3, KB EIE--(IKMMEXR) (AN REFLERE)

3. Controlling Salmonella Infection (in livestock) by Surfactant-Modified s-NSP; Jiang-Jen Lin* and Hong-Lin Su*, 2012. Efficacy and Safety of Nanohybrids

Comprising Silver Nanoparticles and Silicate Clay for Controlling Salmonella Infection, International Journal of Nanomedicine, 7, 2421-2423. Note:with
NCHU, BJEH: &/ R EBR--SMAER/MBRR//DPIFER RIS (H . FEERl/EUK)
4. Prevention of Virus-Infection by Surfactant-Modified s-NSP e.g., Tt HARG% « B F# - B EKL...JAE), Shan-hui Hsu, Jiang-Jen Lin, and Yi-Ling Lin,

2014. Surfactant- modified nanoclay exhibits an antiviral activity with high potency and broad spectrum, Journal of Virology, 88, 4218-4228. Note: with
NTU, Prof HsuiR=Z2 (NTU) and Academia Sinica, Dr. LinME 12 (T #FR). R
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Nano-Si-Ag!
[RARWIRI ZZTTIE

(New Ag) -- Versatile applications of the | ]H; |

=8/ BEaM: REEN, BARNER, BEMEANSM)RENEZER, 00/ L mE
Medical Uses: wound dressing, Anti-MRSA, surface antimicrobial coating (bone/medical
devices, blood clotting/hemostatic spray)

1

‘ KBRFEEIRRT KR

- Silver/Graphene dispersed

paste Nano-Ag powder for
conductivity

FIKEIE/BIEM R
Waste water treatment/air
filter

——— N

Colloid, Paste and Powder forms
SNBIREIETE : tRE - IRin ZEHE: SKWIR > i = &%

n N >> [E4IR (BHREY)
i%i%ﬁﬁ?ﬁ;% * ?ﬁ:% N B/%E N F-b-lh_i*l-ﬂ(;gifﬂ 2}52%5?)-\_5-%- (Fﬂﬂllilfﬁﬁkiﬁﬁﬁ)
Environmental uses (Ag sprays) D;E%PE;I;/PETH’E:
Antimicrobial agents for fabrics, package films, 3C
equipment...

(&K) ) Lin 2016 3 8



FKIAWY R /T B SR -- B (R RSN I B Zg

(Panacea-Series)--Personal Health Cares from JJ Lin Labs

e C-Pian mouthwash e C-Pian Skin Cream e C-Pian Skin Silver-Cream
RO 7K SNEN = (external use only)

Lynnex Tech. Lynnex Tech.
Panacea Panacea-Ag

CSP: 6000 ppm Ag: 50 ppm

lynnex Tech,

T ROk

(SP: 3000 ppm

- K% natural -#IEE  antimicrobial -#& & antimicrobial

_#®Z= nontoxic -EP 4R 9R (INEY) skin-irritation _EBE anti-burn

-#0& antimicrobial 7HXLLAE(MNE) anti-itch -IN RIS after bites .
B2 deodorant  ~#tMl/LEMECH blood-clotting/hemostatic /A
-IJEE anti-virus - AR BRAE---MEE =88 IKE

-FEY% gum disease (Methicillin-resistance Staphylococcus aureus (MRSA)



[RZAW R] TTEFRRM R R E T/ 2R EE B R
Multi-functional NSP Nanotechnology for Medical Uses

ME/IERIEZEE (wound healing)
JRIE/ 45 mPTE (antimicrobial fabrics)
«anti-MRSA (B[RIRIR)

23 M (antimicrobial orthopedic metal

implants) ... / ?

/B R EEEKILT
% particles-on-platelets

oﬂ,

ﬁ” NSP-Nanoparticle

SP-Ag (MBC= 1 ppm E. Coli)
NSP-ZnO (=900)
NSP-CuO (=10)
NSP-Ag-ZnO (4x of NSP-Ag)

Natural Clays
R+

ol. REEY/BW/RFE/LIE
2. #8#(hard coating 6H on PET...); o‘%
C-fiber REREE; BIZEH... ’

NSP/surfactan
NSP-Linkers =

AR R/ S B

- P =Caygiicate PlatEieton Nob *Nano-carriers/Nano-medicine for cancer therapy



