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M WA B s, AhE A REE (cell wall), A L4 R 7£ 44 i
BE [ 41 21846 S i (capsule), %A .

MR EE A A E(pili), BUEAIZ3IHEE(flagellum), 4o AE
U 4 B B (cell membrane), K4 i 5 (cytoplasm). A% HE 1
(ribosomes). 515455 A ¢ i) i B A% B A% FR (DNA) S5 B 78 1E
ML



\ ), e
.-":f_.

LA R BRI

7

Penicillizemn
colony

Staphylococci
undergomg lysis

MNormal
staphylococcal
colony

PUAR RS P 1M B KA Y5, & B A IR 7 A SR PO N 22 H S 1 25
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H A5 55 NG Im N, AATTERE REC SR P, AR L AR s i vr 2 .
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1w o 1980EMHT AP TE R, Nt ZNEERX AR BOYHN &M R
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g, JEREAECRAE, EREgvEgsk, AT RELBINIIAR T HERNDL. BT T
NINEW, AHARGEGNE.

=Bt AT 58 R A A R I, 8 NES B2 MRSAHANVE WL BRI TSTI) .
STORIE T =98, RERPUE ZMPiAER, EnlRede Nk, HEZAEBHIHHIN.

SVIE DI ER, ot NS 2 2 T il A BEAS IR A0 ) R o
AHEHBEARZIUER, SiaEIYS ERBERARE, XS5V 5 EREE AR IE
A LLEL Y. BV R BB, 1R 4 AR,

KERERBUEE-=FEE, NRBERIMATENEY, A9Fhnr - REFYISE
Y. X5 EEMMBZIYS BN TEME, BEpR AR RZELHENEY.
R X EREMNE RN . KEASE-LH R K™ ERE R E R (colistin) #it
ERABBOLREN, HUA/NT % HEN .
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& @AV T TR B B NI HE E (MIC)
A B 1532 RS MIC (mol/l) SERET MIC (mol/I)

FNa* 1 PhFett 0.001
G 1 s H* 0.001
#NHa 1 sph* 0.0005

MR VTR st 0.5 SEN 0.00012

(Salmonnella typhii)
S 0.5 &AU* 0.00012
4ECa* 0.5 ehCo™ 0.00012
#Mg™ 0.25 FECd T 0.00006

Sl FSCER  $0E &l 5 E R TR

DL H1Ba* 0.25 HCU 0.000015

EEMN T 0.12 KHg 0.000002
BeZn*t 0.001 HRAG" 0.000002
AT 0.001
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Antiviral mechanisms
of metal nanoparticles

,d'a. o N .
& ==~ Virus particles iy
eta

o os
‘F.ﬁﬂ'
.“‘1,. .
P " nanoparticles
" 8 H
3 e
i
a

CYTOPLASM Interaction with viral

Binding and surface glycoproteins

penetration

Progeny

Antiviral activity
Genome
virions w0

| . @g’ Genome
Viraitactors - SRR °

- =

Block viral replication
CELL NUCLEUS

R A B JmARRIRL, BaEsSe 2 s e ARG R B RENE, e
FEARES IR A M O BRI e, B 1 AU BRI OB B A B AR Ah, B
AR AT DL 555 25 2% K 2H (DNABCRNA) (A BAE FH 2 A\ 40 i 5 R 35 HPTs
.

GREPE T A CURRSEIE) . LR 853 RO (HIV), 4F A 200
FiNFET, Hrbiid 330075 k.

Elechiguerrass, =228 — MR @AKRL T PUmseim EDT TN, AT I
KARRLFFIHIV-DE A EARHAE R . AR T, AR KR T R4
AR S E= VI ES | s S ERER (SDEE

KA AT KB WA . # B A BEFRIRIE S8 1 H R (High Angle
Annular Dark Field; HAADF) F34#i% i B8 7 2 B R I g oK AR T ATHIV- L A1
HAER . w38 R E0E i e HIVBR A K aRB0RL, T 1-10nm 2 8] 149K
BB ] 25 A T
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HORBZIE B/, GURIRE T RIARCRIEL M. K H ARG A — A A
FiEkife, RMHEERNHE. GBKNL, HittEs, 10-20nmgeRRiz24 K2
Boe S g HAE B 5 B0

AR LB 2

A R AL AR AT — T s b fa ), R AL T A G0 N A =AM (RO R N, 75
WE ). AN EIERVE )UEM, AR GOV 7 AT Bl 1 DU ] 7 2R 5 DN A
HASH .

X rR R B, RO RS SR AT DLRE Lk 7 B e 4 i, 34 mT A1) B Jak G R 4 P A%
PRI

IRAE A K2 — T U B e ), A TR XS BT ROR AR, X B GoRR 1 K&
HBV XU DN AR 1 RL§- 22 [8] B B EL 12 AH HATE Y& FLpom 2 pL ) 5 J5 A o

I U WU S LA 3 H AR B VE R " G R SRR 7~ B KRR R o, 1) G e K Y i P 3 T A
AL, DIElURE SN RS & o RIURINIT KB GTHBV YISt 178, PAGH
KBRLVE N EAR, FIRETURTERCR, AN s> A RKEIERH . 99K E00 1 BA 75—
H5 RIZHBV AN K AT BERT AR AR 57 AP, PR MRl LA FH 2 e kN s AR T3 R E )



GUKRRL R Dy e R, AR BV T AAEYIRLE . I8Tr BORF AN B
BRAE R

— R, GKBRL R RS EN, nOR A BRI SR, HRECR BECR. BN
KRBURLE L 25 EANA, AAEAnRE N 00 B RE R R A . BT DARR R R R A A, Bk
T3 P TR B

£ TITIR N, SUKSRBR SR AHIV-TE PR 20E P, B e TA B 26
OP120TE AN A, BELIL T COMBRIHE R Bk T 1045 &, M PR

ARARE -3 BE 6 BEIST HIV + 10240 B AN 40 i [8] A9 AH B G . oV 20 B I 75 B2 oA pide, 9
ARHRURL A I Ak HIV -1 3 1 H

AR T B AT I8

AR HIVEE AN H PR s, IFARE RGN B AR B RIR 7. KRB =2 Jeft
EL RS2 T FEN UK DR S BRI AE PR SRR T /K VE T, RILHRAE TR 1 G HIHIVAT
BT
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Table 1. Antiviral metal nanoparticles.

Metal Namoparticle

Mechanism of

s (Virus

A
(Family)

SRR oy R~T
(Size)

fEHHLE (MOA)

A%%E%%ﬁ%{
1

S He SRR A

PVP-i Z ARG KL 1

SHIVE R E F GP120/F

KRR Al IS e IR ARAN G AR T e r e TP
?HSV—l) TR EE A (4nm) PR i ey

PRI S B BN | o g =g IRIRARGARL T (69 s e
(RSV) R VO 7 R BN TP BE AR B

3

w5 A

RYNARL T 2 BE LR
ARG KL T
(10-80nm)

L U - 0 i = A R ) 25
HRBIE

IEZAOR B2 R

DI Re At e Y IR 4 4 KR
%
(14nm)

i R S A R 45 &

Yiwd Bty Composition (size) Action
Humar
, 1_ PVP-coated silver , _
immunodeficiency o : Interaction with
: Retrovindae nanoparticles
virus type 1 (1-10 nm) gpl20
z —10 nm
(HIV-1)
Herpes simplex MES-coated silver and Competition for the
virus type 1 Herpesvinidae gold nanoparticles binding of the virus
(HSV-1) (4 nm) to the cell
Respiratory .. PVP_CDME# sitpes Interference with
it Paramyxoviridae nanoparticles )
syncytial virus o viral attachment
(69 nm +/— 3 nm)
Silver na.nopa.uhcles and D L
: . polysacchande-coated T
Monkeypox virus Poxviridae i cell binding and
Silver nanoparticles i
enetration
(10-80 nm) .
Sialic-acid functionalized Inhibition of virus
Influenza virus Orthomyxoviridas gold nanoparticles binding to the plasma
(14 nm) membrane
Sﬂ fl b ﬂ 1 t d
; ] — n'mop&? — Inactivation of virus
Tacaribe virus A < ida polysaccharide-coated h S
enaviridae cles prior to
(TCRV) Silver nanoparticles 3 3
Eniry
(10 nm) )
Interaction with
Hepatitis B virus - Silver nanoparticles: doub_le—s _dEd
y Hepadnaviridae 10-50 DNA and/or
(HE (1800 wieny) binding with viral

particles

B BARW B

PR

GNP SAARIIE O
RGN

R AERE AT R R

(TCRV) (10nm)
KR - 5w
T = RKHF (10- | STEHDNAIE A

50nm)
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Outline of test:

The test was executed using “ISO18184(Textiles—Determination of antiviral activity of textile

products)” as a reference.
Place tested at: Nissenken Quality Evaluation Center

<Bacteria used for test>
InfluenzaA  ATCC VR-1679

Test result:

Table 1. Test result of Anti-virus effect against Influenza A

Number of living virus Anti-microbial
Sample PFU/ml of test sample | activity value against | Reduction %
After 24 hours control
1.Paint sample 1.0 x 103 >3.6 >99.9
Control siyealpe A4 e
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IR i=E (ppm)
451 i ]

I *| 1h 2h 3h 4h 6h
25% |750 1875 [93.8 467 467

SARSP';:OV' 50% |1,500 |[375 250 93.8 (938
100% 750 375 1875 |187.5
25% |750 1875 (938 |46.8 [46.8

SARFS,'IEOV' 50% |1,500 [375 250 93.8 [93.8
100% 750 375 187.5 |187.5

fil 5the SARS-COV-PS LUK SARS-COV-PLLA il F R R a5 , 7

VERO E64H A1 57 YA I H0 1] U RCR

TALTTE A SN K% SARSTA 75 1 56




- Bt E=ft
ISR | HEIEER (ug/ml) [MMEIRSE| SHIEE (ug/mi) *‘”g‘]"“ HIHI B2 (ug/ml)
>h 750.0 >h 750.0 > h 750.0
3 h 375.0 3 h 375.0 3 h 375.0
4 h 187.5 4 h 187.5 4 h 187.5
6 h 187.5 6 h 187.5 6 h 187.5
T ==t Bt
1=
MRS | B g/ml) SIS | MEIEEQug/ml) *[”EE;"* HEIEIER (ug/ml)
>h 750.0 > h 750.0 > h 750.0
3 h 187.5 3 h 187.5 3 h 187.5
4 h 93.8 4 h 93.8 4 h 93.8
6 h 93.8 6 h 93.8 6 h 93.8

0] 5 SARS-COV-P5 BL K SARS-COV-P11 pAtSARSTH #:/EH T AN 8] 5, Il 58 & 5 XAHRA 5t
ZPER IS BORARNE, 45 R A € A

TEHLIT IR A S K G SARSTA B 1A 561/ 45
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Sk ESERIE (EPA) /rdd

s "

EEEFAEMRY T (FiE: Environmental Protection Agency, 45: EPA) , HRFREEIA {4
F, RREBFBUFE—MMATERY, FEATTLES HRFEA R AR ERAZ B GE
L

EPAIK) B An A2 8 T NI S KR KR RIS CIIM BRI . TR 385 R4
KGR REPREEE S ERAR BTSSR A FN AR SERIASES S, RS H
AR AR AR IS B B AT BDIVE N 0 s O T IR [ A 455 i) R XS 1) el A O SR E e it . T
XTI GRS AT ST RS B RSB S I 2% K

KT (GEEIRERET(EPA) )

. ERMEM, EPA(TRIRR) & NEE N R IMERA I PE A, X NP5 OR S H 28
IR

PR3 8 H BURATENL . EEEHXT R 2 KI5 5s, Kiljsh, LESREEEIE]. /£
19704F /1

JEmin B Gits SRR L. HEgm S AR EGEEHMMR . A LIEANR1/78000%2 N, I
TEAERREE
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5% E EPART T N IR I Z % 7l =

EPAZE G RS B &4t (IRIS) Flth T2 Za2mE, BFEHR.

PG — &7 2 kS5 E (RfD) RIBEPAXRIDRIHIIA, "HRZFHH &=

-

7

( RfD) & FIREFMIEM (Pl iaiise) FaBER . €img /kg-
day NN LR, M=, RIDERHRET N (WRABUEIERD Kbt

HeA) i, RIDE— N NFE—A 8RR AT LUEFE 2 /D8R0 o KU

WRIRIDN "5E-3 mg / kg-day. " BREAFTERENDER (5E-3 mgsET
0.005 mg) AJ LAFAL Ay A [ 4A BN A H S AR 7 o

FEEH10ppm (A7) REKERPEL T, 16 NFEA T i ] [7] 45 K 7T LA
A LO0ppmMEL/KIATR B = U T 3%,

1mg/kg = 1ppm

Bodyweight RfD’

kg Ibs tsp ml
10 22 1 5
20 44.1 2 10
30 66.1 3 15
40 88.2 4.1 20
50 110.2 5.1 25
60 132.3 6.1 30
70 154.3 7.1 35
80 176.4 8.1 40
90 198.4 9.1 45
100 220.5 10.1 50
110 242.5 11.2 55
120 264.6 12.2 60
130 286.6 13.2 65
140 308.6 14.2 70
150 330.7 15.2 75
160 352.7 16.2 80
170 374.8 17.2 85
180 396.8 18.3 90

www.SilverHealthInstitute.com

* 10 ppm silver in water
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KDN- Ol/WZIK HRAENNE — Intertek 4 E A E
Number  : TWNC00692690

R s
mter tek Test Conducted EIZF % :
Total Quality. Assured.
Test Result Summary EIEESE
Test Item Unit Test Method Result ;5%
- - RL
Hf7 Clear brown liquid
With reference to USEPA 3052,
by microwave digestion and
Silver (Ag) Content determined by ICP-OES.
RE R PPM | 2242 USEPA 3052 » | )& &l LR 8
FiAr AR ER s R T AT
Y338 T -

Parts per million based on wet weight of tested sample = mg/kg KDN-O1 i f4##< £ 10203 ppm

Remarks: ppm

-5d BESZ  RAIFRLEESHE = ER/A0
RL = Reporting limit, quantitation limit of analyte in sample

S &R - BIER G E & (E R
Responsibility of Chemist =1/ / & : Pelny Hsiao

Date Sample Received . ZI7(+-HE : May 09, 2018
Test Period 1% 5% EIZERRS :  May 09, 2018 to May 16, 2018
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The following images show that the sample contains C, O, Si, Cu, Ag, and so on.

Electron Image 1
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Image Particle 1 | Particle 2 | Particle 3 | Particle 4 | Particle 5
No.
If 7.56 6.91 6.17 4.53 7.23
2 5.74 5.95 5.84 5.34 3.70
3 7.93 4.62 6.01 7.16 6.79
4 491 5.66 6.51 5.54 7.24
5 7.70 6.93 7.97 8.30 7.08

6 7.42 6.09 7.26 4.70 6.29
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KDN-01- 5 34 g 1k 45 2R
LA 8] 17N
Ag 10000 ppm FHAH k42 1 ppm iR % 3 ppm

FHA >106 CFU/m

Fif ] PRI BEAET (8] 247N}
1 ppm 3 ppm M#eZE 0.5 ppm WA 1 ppm
L CFU/ml S CFU/ml S
5.2x102 >99.95% <10 >99.99%
0.5 ppm 1 ppm
YUNT CFU/ml RS CFU/ml RS
4.1x102 >99.96% <10 >99.99%
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E.colisioli .. ACplus
Lot - 20,08 '7E. s Lot :20170804AC
Exp.2020..09./17 L Exp.2019-09/04

B TscE -3 A | g4 } rﬁf@‘n’.

fE K RE I KDN-01 1706 J5

Katt s

E coli/Coliform
Lot . 20170817EC
Exp. 2020/ 0917

Alplus
Lot . 2047 08M4FC
Exp. 2019/09/04

SA
Lot 201803285A
Exp.2019/04/28

VERST/HOLD
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KDN-01#3 A 454 Bk — Intertek 4 E AiIF
Number : TWNC00721563

e S
m Gr G Test Conducted H|IZAZ -

Total Quality. Assured.

Test Result Summary JHESEE ¢

Test Item Unit Test Method Result #I78% RL
HEEH EER v BT Brown powder _
With reference to USEPA 3052, |
by microwave digestion and
Silver (Ag) Content determined by ICP-OES.
SRaE PPM | 2= USEPA 3052 - LAt ek 10397(#) 2
e PR A B T T
AT -
KDN-O1 )5 &% Z 10397 ppm
Remarks: ppm = Parts per million based on weight of tested sample = mg/kg BEIHERE PP
it BESZ— RIERAGEERGEERE = 2/0T
RL = Reporting limit, quantitation limit of analyte in sample
e R - BERR S EE (ISR
# = Results were for reference only since the tested samples were not totally digested.

AR R T 2 EW > HEERERSZS -
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H4b: Real-Time Quantitative PCR Assay for Monitoring of Nervous Necrosis Virus Infection in Grouper Aquaculture

1EH I GF-16841 iy % VNN G GF-1468 40 i

% B MM ZIRFEAE (Viral Nervous Necrosis, VNN) EL A4
ERPEAR 25 B K IR 0 BF 1R K IR £ 28 2 0 B PR

VNNE AL AR, JET-Fnk100%. FEip e 20 0] ek
RN BN B A B ) BRI S AN IR RS, TR LR
0 A K T (), HoAth ARRs A PERF AR an T SR P
FEOEALEFEIG (i RERRBEZ AN, ARHEEHA
JERIGRE . AP ERE, WA IR AR

T RA 2 S8 T (Roberts et al.,, 2001).

BRI 1 VAR 2 TR B AE
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LR Sp B (Iridovirus) SN _E i B HLAAR AR T8, AR WL HR BRVE Mt ,
Ze01H], fRGRERAAE TR, B HMEURIET, MJa A0TSR
18, ARRE SR G AN E 218 ORI SR T
30% (B ET BRI 100% (4 B Hr BOANSE, 457K SR i VG R E K
zeprink, mEMR T ESRIREN IR R, 2 E A SRS BRIk
UGN IPSER

2 HH) AR DN 2 LG A A e B, AR KA R
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FRUEA DL H WA PO VIR EAE « BERRERGL. HRERRE .

(Nagasawa and Cruz-Lacierda, 2004)

SR IR TRAEIA S LA 9 S T 9 B s (Vibrio
parahaemolyticus) . ¥ # 5 & (V. alginolyticus) . @1 15 5K & (V.
vulnificus) f & 3K (V. carchariae), A {RILATHER . Ll
AL R, WIS TR AR S 50% ISETS R,

(Nagasawa and Cruz-Lacierda, 2004)

BIEFEHN G = F i X IR A PR K AT il 4558 P

BRIV 3N E (V. parahaemolyticus) 43 B R & i (4%, 2009).

B AR BAE A 2 FRIE A PRI IR 2 BEAT R T
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A OB A5 F5 26 490.2% . WTIATE 3 8 5 2, LI T 08 16 5

1AL FE0 08 32 B2 AL BB 1 BBATRD, BB S RO E R B 16 T T AR BRI A . (7%
SRR R LA A LU T LR, —. PUERARE TR S B A KA SRR JLR Rk
5 A 8 T LS. A IAE I SRR T A 1E, o 26 P L L LT 0, B A0
AR AR, KR 13~18°C £ 5 BT T BUE B (SR P A 1 5 AT B 0 B o KB 1
VA R R 0 R 1 S S . IR

B L 5 1.5 50 B9 I8 AT 745 R MO SR BB LI, AT KR 19~24°C . KIS
L BT R U 0 R R AT IO VR . KO “ FEDRRE ™ TN IRK I B P K 52
BB K FEHE AR P S A, RT3, T L. 280 o B Ok MR L2 2 9 £ R
HUIL, /L 68 LB B 20 2 R R e L 0 R IX h B SR R AR

H A9 K ARKDN-OL AT Bl 2 FBy S 3677 # 24 LB 5.
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13~14H>[

1% (Nauplius)
N1~N6

} PER [ HE %)) H1.(Zoea) }
:: : Z1~73

TF#67 IKDN-01 I @

J& #A%) i (Postlarvaee)
P1~P30

=9 (P)

fayBE . JREEH](P4)

= H(P7)

2L HI(P15)

Fei(P22)

*EQMJJE (Mysis)

— R [ AM R S A R RS PAPAE Dy B
P1=/5A% i zE—K
P15=/r g 565+ R =200
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Ja {4l (Postlarvae)
FRIMAZE 3 R 5e S #E N 5 A4 R LR N B,
—R—M

« J5HA%h 4t (Postlarvae)--1E i HA

« DIFaamETHEsh, AR TR o
o HEMRFIK B BB 5E 3 IR AT 30 0 sac kB, SRR B A B
2225 — 6 RN F—H.

- 5% 5 (Postlarvae)--{& B HH

o W EIRRFEOVIN e A EE, 21 0 —1 1 KRG, #HEATHL

- JE#%h B (Postlarvae)--41 /i 3

I i R [ iR E 5 o2 7 AW G

o A% (Postlarvae)-- 25 1A

o ZAHMIEL 0 —2 0 REURNETEHE, MWIARELE2 A%, Al8ER
BIFRIEM, A28 2 — 3D H TR TR BT 1
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H s & (white spot baculovirus ; WSBV) BT & 2 i dh, H 5%

WA R PR, I ST A58 R I RE A 44 N I RUIETR 5% o

I RURE A 2 P R 0 7 IR RS e PR T ik iy SR YT e 3] e i A
8o R INE
ARIBGAMATCARAT B FUEZAEAR, 38 R E S 2 A 1] RE HY BB A
HIUEAT B RUE I AR s B R T e = 0/ 3 R N BESME
it b, AHMRMA Z SO OB E IV TE AR, e R (N R - 85U N
R TCVA Bk N SRR R SHERMA I B RORE 2 i PR
REAR, FTH/DEEREEH AFETS . B WSSV MiSEiE R BR AR &=
AR, HFER ARRITH M H = HHLE A 0.5~2.0 mm] &
T
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2 NGRS KRG U0 B AP E B AR AR5, 2R FHKDN-OM & Repif . 201742 £5 H
] R R P A BE B (R A 150 RSz B0, Wk & 14 iR, B R
9% .

HHEF RN Y, 1Z7 0B S W R ORI E (Al A 3 A &

WENEE) SR I T B 95% [ R

SRR £ & E0 £500CFU/ml (7 B /K B9 EAEml 24| 7£500 CFU BLR)

f B A P B

i
B =

B K I E &R ml A ZEEHl#£500 CFU B .
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I 7, OB A R e P S T AE T, P KDN-OL A 0 AT B A0 i1 i 7 B 2.

f FIKDN-01 )5 9 # & & ml f£ 2500 CFU AT .
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