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Drug- and Antibiotic-free Poultry of Raising
Chickens and Pigs



Li-Ker-Lin

Formulated with NSP
(Natural Silicate Platelets)

The above three properties collectively render
the NSP multi-function and unique for
substituting chemical drugs or antibiotics in

NSP function is derived from the combined three properties, poultry farming. The NSP formulated product,
(1) “physical capturing” for pathogenic bacteria, due to presence ased on the field trails, enables to interrupt the
of high surface area (750 square-meter/gram) of NSP, rendering growth of pathogenic bacteria, protozoan and
strong surface-adsorption force adhering with bacteria, organic  Viral infection. Further, NSP of adsorbing odorous
toxins, and ammonia gas, gases and protecting the respiratory tract of
(2)"non-toxic” nature of NSP (evidenced by passing LD50 oral poultry chickens have resulted the prevention of
lethal dose test)—gaining free of drug-resistant that is often diseases and enhanced the health of the poultry.
caused by chemical drugs and a concern of “food safety”, NSP can help the poultry farming for the issues of 4

(3) "long-term stability”--being stable silicates (not organic food safely and food security. s

chemical) and well dispersible in water, NSP behave to “friendly
join the equilibrium of the Nature”. 25
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N S P Safety an d non _toxi City test . For feeding to rats, the acute oral toxicity was shown a low lethal dose (LDsg) or greater than 5700 mg/kg body weight for both male

1.
2.
3.
4

(Lin and Peng, ACS Applied Materials and Interfaces, 2 (6), 2010, 1608)

Evaluation on Cytotoxicity and Genotoxicity
of the Exfoliated Silicate Nanoclay

Pei-Ru Li," Jiun-Chiou Wei," Ying-Fang Chiu,* Hong-Lin Su,® Fu-Chuo Peng,** and
Jiang-Jen Lin*™3

Institute of Polymer Science and Engineering, National Taiwan University, Taipei 10617, Taiwan, Institute of
Toxicology, National Taiwan University College of Medicine, Taipei 10617, Taiwan, and Department of Life Sciences
and Department of Material Science and Engineering, National Chung Hsing University, Taichung 40227, Taiwan
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ABSTRACT The concern about toxicity for nanosilicate platelets (NSP) derived from natural montmorillonite clay is addressed. The
NSP nanoclay was isolated from polyamine—salt exfoliation of the layered silicate clay into randomized individual plates, possessing
multiple ionic charges on the surface of silicate plates with an average geometric dimension of ca. 80 x 80 x 1 nm’. The material had
been previously shown to be effective for antimicrobial and tendency for adhering onto the biomaterial surface based on the direct
observation by using scanning electron microscope. The material safety on genotoxic effect was investigated by using three different
test systems: the Comet assay test on Chinese Hamster Ovary (CHO) cells in vitro, micronucleus (MN) assay in vivo and the Salmonella
gene mutation assay on strain TA98, TA100, TA102, TA1535 and TA1537. The Comel assay showed no DNA damage after 24 h of
incubation with NSP of 1000 ug/mL. The MN test indicated no significant micronucleus induction in the CHO cells at the concentrations
tested. With all five strains of Salmonella typhimurium, none of mutations was found. Furthermore, cytotoxicity of the same material
was assayed by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) and lactate dehydrogenase (LDH) release, showing
a low cytotoxicity on CHO cells below 1000 ug/mL after 12 h incubation period and a dose-dependent effect after 24 h incubation.

7

and female Sprague-Dawley rats. Overall, the study has demonstrated the safety of the NSP for potential uses in biomedical areas.
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and healing reported. NP For Life!




(Journal of Physical Chemistry C (2011) 115, 18770)

THE JOURNAL OF
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Inhibition of Bacterial Growth by the Exfoliated Clays and Observation

of Physical Capturing Mechanism

Jiun-Chiou Wei," Yu-Ting Yen," Hong-Lin Su,” and Jiang-Jen Lin*"

Mnstitute of Polymer Science and Engineering, National Taiwan University, Taipei 10617, Taiwan

*Departrnent of Life Sciences, National Chung Hsing University, Taichung 402, Taiwan

ABSTRACT: We observed unexpected antimicrobial behavior
from the silicate platelets, prepared from the exfoliation of
natural clays, for a broad spectrum of microorganisms. The
antimicrobial properties are attributed to the unique structure of
the exfoliated platelets, which possess an average dimension of
80nm x 80 nm x 1 nm and polyvalent ionic charges (ca. 18 000
sodium ions/ platelet) on the surface of ultrathin platelets. The
thin shape and ionic character of the silicates enables them to

Bacteria 0.5-2.0 pm

. %
Nano Silicate platelet (NSP) '
-

f.

physically adhere to microbe surfaces and be directly observed by scanning electron microscopy. The nanometer-sized thin silicates
with the uniquely combined features of large surface areas and polyvalent charges have potential uses for biomedical treatments.
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physical capturing or blocking
“Quorum Sensing” of bacterial

cross-talking signals --

Physical Capturing or Quorum Sensing



NSP resists viral infection by physical action (animal experlmen'
Including JEV, dengue and influenza A virus
(Hsu, Lin and Lin, Journal of Virology, 88, 2014, 4218)

JVI
e JEV or DEN

Surfactant-Modified Nanoclay Exhibits an Antiviral Activity with High g ,

Potency and Broad Spectrum %
P

Jian- Jong Llang, Jiun-Chiou Wei,? Yi-Ling Lee,® Shan-hui Hsu,” Jiang-Jen Lin,® Yi-Ling Lin®® &

1d

ter,” Academia Sinica, Taipei, Taiwan: Institute »f P Folymer science and Engingering, Mational |aiwan

MIVErsity. lalpe

ABSTRACT

Nanomaterials have the characteristics associated with high surface-to-volume ratios and have been explored for their antiviral

activity. Despite some success, cytotoxicity has been an issue in nanomaterial-based antiviral strategies, We previously devel- -
oped a novel method to fully exfoliate montmorillonite clay to generate the most fundamental units of nanoscale silicate platelet
{NSP). We further modified NSP by capping with various surfactants and found that the surfactant-modified NSP (NSQ) was
less cytotoxic. In this study, we tested the antiviral potentials of a series of natural-clay-derived nanomaterials. Among the deriv-
atives, NSP modified with anionic sodium dodecyl sulfate (NSQc), but not the pristine clay, unmodified NSP, a silver nanopar-
ticle-NSP hybrid, NSP modified with cationic n-octadecanylamine hydrochloride salt, or NSP modified with nonionic Triton
X-100, significantly suppressed the plaque-forming ability of Japanese encephalitis virus (JEV) at noncytotoxic concentrations,

NSQc also blocked infection with dengue virus (DEN) and influenza A virus. Regarding the antiviral mechanism, NSQc inter- %
fered with viral binding through electrostatic interaction, since its antiviral activity can be neutralized by Polybrene, a cationic

polymer. Furthermore, NSQc reduced the lethality of JEV and DEN infection in mouse challenge models. Thus, the surfactant-

modified exfoliated nanoclay NSQc may be a novel nanomaterial with broad and potent antiviral activity. /35 gj. NS Pfg rﬂ&m :% = 2?«— E zM (0 20%) h%é (80 1 OO%)
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Animal experiment : NSP can reduce the fatality of the infected mice, before or after virus

infection, the efficacy as high as 80-100% in reducing the death rate !
/ NSP has a high "therapeutic index", meaning the high safety and non-toxic nature.
NSP For Life!
5
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NSP "physical shield effect” — neutralizing virus and adhering on host
cell surface shielding off virus attack -
anti-virus mechanism in ?non chemical) manner

(Surfactant- modified nanoclay exhibits an antiviral activity with high potency and broad
spectrum, Journal of Virology, 88, 4218-4228.)
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The basic principle of NSP anti-virus

NSP high surface area
Positive/Negative charge neutralization
NSP high mobility in water and in air
In vitro and in vivo (JEV, DEN and influenza A virus)
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Journal of Virology, 88, 4218; (Taiwan Patent 1546080 (2013)
J Lin et al, 2071. Inhibition of Bacterial Growth by the Exfoliated Clays and Observation of Physical Capturing Mechanism, Journal . . .

of Physical Chemistry C, 115, 18770181. & % W W s
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Salmonella infection (chicken, pig feed/drinking water)

avian influenza and bacterial infection
(International Journal of Nanomedicine, 7, 2012, 2421-2423)

International Journal of Nanomedicine Dove

3 ORIGINAL RESEARCH
Efficacy and safety of nanohybrids comprising
silver nanoparticles and silicate clay

for controlling Salmonella infection

This article was published in the following Dove Press journal:
International Journal of Nanomedicine

Il May 2012

Number of times this article has been viewed

Shu-Her Chiao'* Abstract: Developing effective and safe drugs is imperative for replacing antibiotics and
Siou-Hong Lin'* controlling multidrug-resistant microbes. Nanoscale silicate platelet (NSP) and its nanohybrid,
Ching-1 Shen* silver nanoparticle/NSP (AgNP/NSP), have been developed, and the nanohybrids show a strong
Jiunn-Wang Liao? and general antibacterial activity in vitro. Here, their efficacy for protecting Sa/monella-infected
|-Jiuan Bau' chicks from fatality and septicemia was evaluated. Both orally administrated NSP and AgNP/
Jiun-Chiou Wei* NSP, but not AgNPs alone, effectively reduced the systemic Salmonella infection and mortality.
Li-Ping Tseng' In addition, quantitative Ag analyses demonstrated that Ag deposition from AgNP/NSP in the
Shan-hui Hsu* intestines was less than that from conventional AgNPs, indicating that the presence of NSP for
Ping-Shan Lai’ immobilizing AgNPs reduced Ag accumulation in tissue and improved the safety of AgNPs.
Shinn-Zong Lin>’ These in vivo results illustrated that both NSP and AgNP/NSP nanohybrid represent potential
Jiang-Jen Lin* agents for controlling enteric bacterial infections.

Hong-Lin Su'® Keywords: silver, nanoparticle, biocompatibility, infection, cytotoxicity
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NSP and AgNP/NSP, but not AgNPs alone, were
potential antimicrobial agents for controlling
enteric bacterial infection.

In contrast to the considerable Ag deposits, the Ag
accumulation in digestive tissues from AgNP/ NSP
was significantly decreased, showing improved
safety over conventional AgNPs in animals.

Reduce the mortality rate of pullorum by 50%
Improve the curative effect of antibiotics on

pullorum by 70% 8



NSP livestock feed added to remove toxins-FB1 v //
AGRICULTURAL AND
FOOD CHEMISTRY pubs acs g/ AFC

Evaluation of Efficacy and Toxicity of Exfoliated Silicate Nanoclays as

a Feed Additive for Fumonlsm Detoxification .. .
« NSP(40 ppm): slow growth retardation in toxin-
Chiao-Wei Yuan, * Jie-Ting Huang, Chmg—Chm Chen,” Pin- Cl’ll Tang, ™% | Jenn-Wen Huang,™

Jiang-Jen Lin,” San-Yuan Huang, ™~ 31V and Shuen-Ei Chen**%/ pO|Soned Ch|CkenS (by 1 0%)
TDepa.rl'ment of Aanal Science, ° Agrlcu]tura_l Biotechnology Center, !Center for the Integrative and Evolutionary Galliformes : lo)
Genomics (iEGG), Depa_rtment of Plant Pathology, and %yResea.rch Center for Sustainable Energy and Nanotechnology, National ° Pro mOte feed I ng effeCt (by 1 0'4 /O)

Chung Hsing University, Taichung 402, Taiwan

#Institute of Polymer Science and Engineering, National Taiwan University, Taipei 10617, Taiwan O In the StU dy, dieta ry inC|USion Of NSP eﬂ:eCtively
e improved the growth performance and ameliorated
CEREIACT, T e s e,y sl (4507 el s oyl et <24 FB1 toxicosis, including oxidative stress, SA/SO ratio,

through proteomic and biochemical analyses. Dietary supplementation with NSCP at a low level of 40 mg/kg of feed improved . .
growth performances in chickens with respect to FB1 toxicosis. Other issues of ameliorated symptoms including serum and/or an d AST a Cthlty.
hepatic aspartate aminotransferase activity, oxidative stress indicators, and sphinganine/sphingosine ratio, a hallmark of FB1

toxicosis, were considered. Chickens with NSCP inclusion alone at 1000 mg/kg of feed exhibited no changes in hepatic histology, ° G rowth pe rfo rmances an d toxi CcO | Og ica | ana |yS i S

oxidative status, and serum parameters and even had a higher feed intake. Proteomic analysis with liver tissues identified 45

distinct proteins differentially affected by FB1 and/or NSCP, in which proteins involved in thiol metabolism and redox .

regulation, glycolysis, carcinogenesis, and detoxification by glutathione S-transferase were promoted by FB1, whereas NSCP ConC| u ded N S P asa Safe d nd eﬂ:eCtlve agent for F B1
caused differential changes of protein abundances related to methionine/cysteine and choline/glycine interconversion for . . . .

glutathione synthesis, redox regulation by peroxiredoxin, toxin/metabolite delivery by albumin, glycolysis, tricarboxylic acid cydle, d etox | 'ﬁ Cat|o n. P roteo micC an d fu N Ct| on ana |yS es

adenosine triphosphate (ATP) synthesis, and chaperon escort for endoplasmic reticulum stress relief. Functional analyses

confirmed the enhancement of hepatic metabolic processes for ATP and NAD(P)H production to meet the need for H

detoxification, antioxidative defense, and toxin/metabolite clearance by FB1 or NSCP ingestion. On the basis of the amelioration Su g g eSted anen h anceme nt Of m eta bOI IC p rocesses
of FB1 toxicosis, global profile of hepatic protein expressions, and validated toxicological mechanisms, NSCP were concluded as a . . 5

safe and effective agent for FBI detoxification. for ATP and NAD(P) H production for detoxification

KEYWORDS: nanosilicate platelets, fumonisin, detoxification, liver, proteomics

and antioxidative mechanisms, following
toxin/metabolite clearance by NSP inclusion.

/, NSP For Life! 9



v Water: turbidity .

v Shrimp activity: less jumping,
less color on shrimp shell

(calc. NSP weight / water in pond)

v Water: less turbidity

v Shrimp activity: gain back jumping
activity after NSP

(video by clicking on picture)




The disease of Coccidiosis (Chickens)—the cleaning and moisture of
floor hygiene and odor of ammonia
(NSP reducing the sporulation of coccidial oocysts in the life cycle)
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Livestock

NSP-formulated
LIN-KER-LIN
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Powder product
Registered in Taiwan Government
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Liquid product Registered
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QO +884-4-2285-7621
® ijtinoffice@gmail.com

WWW.ja-nsp.com

Room 212, Innovation Incubator, National Chung
Hsing University, Taichung (40227), TAIWAN
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