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d,p am 97000 Al2IXS ZAE ERSC2 JHYUS SHa QIAEIXIZ, AZD HAZ
259 RS0l SE2I0H- 02 ALNZD D SHNR 2F, 23 (fungi), 2L 0|(Moulds),
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d2p am 97000 Al2I X RIS &4 4SS J|BO2 5t USH, BPR (XMSH
7XI¥) (EU No. 528/2012) It EPAUSA (0| B 25=2) (ASREA)N AMEME S=E 0
AOH, DI AR (EPA (0| BAE2E2) 2lU2 M) HIHE =S 0| ABEHE S0
ABE & U= 2002 20 FoiH ULk

: ,J.Oo
bhony

AN
\. _ environmental



S =&0l

O

Makirg Plastic Srmr'rf_ro

Symphony

environmental




00

% d2p am &
NER 8F
d,p am 97000 Al2|Z2= 0|= EPA

A0 2A, ASUE "*" =
Ct PJHIa(F'J%ME)BEOH

ArEE = JASLILL

- 0}

« A S JI= 200 & E

- LiStet ASE ZEA

A EEHE E)
%’“ﬂ =3

- Y X2l DEE

— _I_|:<|:|.g:::

o AlEH
o A

Al HE Atdll

HASE EX

Lol B ASE EX0HE ASE £
USLIC
‘SYUE (2LoIRA ES, & WOl E)

©o|2 U MAIAHEI (AIH, Al 0IAT S)
NE=E1=0 EEI=
* ®XIII GIEE, DIfA
* JIHE (KL, X, i
c RS AFZ ZETY
C QMEE (BIIAE, A HE, B8, 5)
CARXISE (MY YR IHE, RHX)) S)
c2aACHALIICS, X2 WA S

—_ o

HEcl22 S
&, 00|12, B &)

Makirg Plastic 5ma.r‘r_r

Symphony

environmental




d2p am 970002 0| = Wi EPA(RZE ES =)0
SEHJU2H, H2t RS0l == HE
Ol Ct.

XE NS M2EHes e H(polymer)=
21CFR 174-1862| X&t, L= FDA (0|2 A
o|et=2)o| “AMSEHEF SEANAE”NH SFit
S010| 22 T/ HOF 8tL.

97000 OIAEHIX| A2l 2E 2 & O
AESHESSEPASECZEH

(“sl2E="02) R ECh

2R 7

AL M2 RSE

Al

S4UEE NS

o
jw—
SE)0 SE O UCH (“BPR” —EU & 428/2012)

HIS At
s M & XA

(
MNES HSE ?Iet L2

€ ¥ 0x Me

O

Makirg Flastic Senarver o

Symphony

environmental




. ASTM D5589

00

P B ABEAE e
[ N
. ASTME 2180 - Z2+AE! YAl @ S 4! 2Rl X Hl(anti-fungal compounds)2 A2
S0l CHEH E &3 Ot

. 1SO 22196:2011 - =2tAE & [}
bacterial activity) 2| &3

M
i
OH
=
0
tH
2
=
£0
=)
x
1o
oo
4

g4 J| s (anti-

0/0

N>

o
Mo
U
0
Qﬂ
o
10
o
-
I
oL
>
im
0
13

. ASTMD7907 - 2|&'& &2 &7 &2 2 ZHHUAN &2 S =& JI=0 CHEt

HEHAE Y

I

Hd

X2 02 (Algal Defacement) 0 2ted &=l

HEHS SHots BX HAE S

O

Makirg Plastic Mﬂro

Symphony

environmental




AFNMIZ L HAE )

- PEHAEE=I1S0170252 QIS E SEHASEI 20N JBE AL S 4
- 0|29 &ZHAE A& -
 Intertek & Al HH Ol A& J| &
* Situbiosciences LLC, 0| =
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As per ISO 22196:2007.
Tested Specimen : Submitted sample (A)

Result :

NS BAE Atdll - &2l & Gasket /f :

Name Of Test Bacteria
(Strain Number)

Escherichia coli
(ATCC 8739)

Concentration of inoculum

7.4 x10° CFU/ml

Average of the number of viable cells of bacteria
immediately after inoculation on the control sample

(Ug)

1.56 x 10* CFU/cm?

/Log : 4.19

Average of the number of viable cells of bacteria on
the control sample after 24 hours (U,)

3.04 x 10° CFU/cm?

/Log : 6.54

Average of the number of viable cells of bacteria on
the antimicrobial test piece after 24 hours (A:)

<0.63 CFU/cm?#

/Log : —

Value of antimicrobial activity (R)

Log : >5.82

Calculation : R = Log Uy Log A

Remarks : CFU= Colony forming unit
< = Less than

# = When the number of viable bacteria “"At” is less than or equal to 1.0, it shall be taken as "At”

and the average of logarithm numbers shall be calculated

> = More than

Mould Resistance Test

With Reference To ASTM G21-13.
Mould Culture Used :  Aspergillus niger (ATCC 9642)
Penicillivm pinophilum (ATCC 11797) b
Chaetomium globosum (ATCC 6205)

Trichoderma virens (ATCC 9645)

Aureobasidium pullulans var.melanogenum (ATCC 15233)
Culture Medium @ Nutrient-Salts Agar

Incubation Period : 28 Days

Incubation Temperature : 28°C

Test Specimen : Submitted Sample ((A)2 x 2 inch)

Result :

Rating* At The Specific Period Of Incubation (Day)

7 14% 21 2g%

0 0 0 0

Test Specimen : Submitted Sample ((B)2 x 2 inch)

Result :
Rating* At The Specific Period Of Incubation (Day)
7 1 pTa =
1 2 2 2

Remark : * = Rating scale ranking from 0 to 4 and each number represents the degree of mould growth observed on the
specimen surface.
0 - None (no growth on specimen surface.)
1 - Traces of growth (less than 10%).
2 - Light growth (10%-30%).
3 - Medium growth (30%-60%).
4 - Heavy growth (60% to complete coverage).

CH & (E-coli)
T CFU == Log
Ut 3.04X106 6.54
At 0.63 -
Ut-At 3039999.37
St R 99.99998% 5.82
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Test Conducted: K .
® Tesnt IEor Antimicrobial Activity On Plastics Surfaces ANTIMiCR?}BIAL 1-0 o] 50 [ | E COlI
TEST LABORATORIES <V e
As per IS0 22196:2007. -— O / E CO“'FL
Tested Specimen : Green plastic surgical gloves Results of the Study: 5 aureus 6538 % g 40 =
Result: || wg i = =
Name OF Test Bacteria Escherichia Cok Tew | e | l'.."' O /
Strain Mumber’ {ATCC 8739} Ilr > 30
Concentration of inaculum 6,20 x 10" CFU/ml ©
Average of the number of viable cells of bacteria 206 « 107 CFUfemy Q
immediately after inoculation on the untreated test flog @ 4.31 S / _;I. N
pigce (L) NS 20 | E coli LN
Average of the number of viable cells of bacteria on 2,66 % 10° CFLen o . . . xF
the untreated test piece after 24 hours (U JLog * 6,42 ESCherIChIa COlI ( I:H > E‘)
Average of the number of viable cells of bacteria on <0.63 CFU/cm* /
the antimicrobial test piece after 24 hours (&) JLlog : 0.63 )
Value of antirmicrobial activity (R) Log : »5.79 10
Calculation : R = Log Uy Log A, b
Remarlk : CFU = Colony forming unit 0 -
< = Less than OA) Contr0| 0.3% 97010
Rubber Gioves Conlrol | Rublber Gioves Confrol| Rubber Gloves wifh E O e T
d2p7t FRUHE ME  d2p7t FAE ME

Cormer Type:
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Test Report
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Number TWNC004356820251

Test Conducted

1. Test For Antimicrobial Activity And Efficacy On Antimicrobial Products

E OIOIE| AH=
u Control 2 d2p7|- T d |—I- '-—I o= As per 1IS 7 2801 : 2010 and Amendment 1:2012.
m 2%97002 d2p7|' —Er- 0|=l El_l +—_l|'| % Tested Specimen : Submitted samples

Result :

Name Of Test Bacteria Escherichia coli
Strain Number) ATCC 8739
Concentration of inoculum 6.35 x 10° CRU/ml
{Qverag_e of the number uf_viab\e cells of bacteria 1.69 x 10° CFU/em?
immediately after inoculation on the untreated test .
i /log : 4.23
piece (Ug)
Average of the number of viable cells of bacteriaon|  5.94 x 10° CFU/cm®
the untreated test piece after 24 hours (Uy) Jlog : 6.77
Average of the number of viable cells of bactenia on <0.63 CFU/cm?
the antimicrobial test piece after 24 hours (A,) /Log : 0.63
Value of antimicrobial activity (R) >6.14

|I‘It€l‘tek Calculation : R = (UgrUg)-{A-Ug)=U-A,

Remarks: CFUU = Colony forming unit
< = Less than

Test Report The antimicrobial efficacy value shall be not less than 2.0 for antimicrobial products.

Number TWNC004356820251

Test Conducted

25 Test For Antimicrobial Activity On Plastics Surfaces

As per ISO 22196:2007.

Tested Specimen : Submitted samples

Result :

Name Of Test Bacteria Staphylococcus aureus
(Strain Number) (ATCC 6538P

Concentration of inoculum 425 x 10° CFU/ml

Average of the number of viable cells of bacteria 9.53 x 10° CFU/em?
immediately after inoculation on the control sample

(Uo)

/Log : 3.98

9 Average of the number of viable cells of bacteria on 2.31 x 10° CFUfem”
* 0 the control sample after 24 hours (Us)
/Log : 5.36
Average of the number of viable cells of bacteria on < 0.63 CFUfcm?
S. Aureus | - c°|| the antimicrobial test piece after 24 hours (A) o
/Log : 0.63
S AU reus q_ E CO“—FL Value of antimicrobial activity (R) Log : > 4.73 rqﬂl‘lﬂ"" F‘1Mﬂ\. M‘fﬂro
0 —
Calculation : R = Log U+ Log A
SHAH I D AF CH&H S m h
Ol- = iE o ?E- H o E Remark : CFU = Colony forming unit
< lessten ENVirc nmemal

> = More than




0Ol 1d|0] & (Migration)

ni:
1 2| & 3| (European Commission)2| & NO. 10/20110{ &/ HotH

II;&I}E’J QLAY Tt NE=EH MES
U Intertek

-MBHNOI 0| =SH HIAE (Overall Migration Test) =
- 28 A3 73 N0.10/2011 0l 2 HGHH XI& X2 Valued Quality. Delivered.
A0 THet

-5235°2 E3 0|4 (Specific Migration) HI A E S

S8 23 73 NO.10/2011 0l 2l HoHH X & X2

L0l THek
- =2 YEkE 0t2! (Primary Aromatic Amines)2 S& 0|S4 HIAE
S o
- ScltEa ol CHet FD.A. 7 E HIAE 3 o
- 01= 21 CFR177.1520 X &} (c)(2.1) 2t (d)0l 2/ A = ek P Smarr OCPP
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HAE &S 1. MBX Ol Migration H Yy B
XA 102 =02t 40°C :

AlLZ DAL 20K 3% Acetic Acid (OF Al E AH)

HAE &2 2. £ & Migration HHAE (5235)

XA 102 =2k 50°C

AL DAL Z 0K 3% Acetic Acid (OF Al E AH)

asens L2 e A (F2 R Ot~y

XA 102 =92 50°C

AlE DAL S 0K 3% Acetic Acid (OFAI E AH)
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&EBHA 00| 1¢ell0l & (Overall Migration)

A S U2 "*,—’;EEIE SctAE ).

EU 9I215] 73 NO. 10/2011 80}l 21 A \ W §

. HIAE XA:
10 =<2l 40°C

1. HIAE 21

AlS 2 A E0H 21 (mg/dm?) 3% (w/v) OFNI E
StH| (Limit) (mg/dm?) 10
Sl Ed A= (Plaque) <1

2
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=0C| & 010]1dI0| & (Specific Mlgratlon)
NED HEGE B2lAE oy @
LAIE £2: 102 S0t 50°C o W 2

II. HHAE 21
AZE DAHE0H : 3% (w/v) acetic acid (OLAIE &

24 7)
SER4: e Limt &3 (mg/kg)
i} 5 (Ba) <0.1 1
IYE (Co) <0.03 0.05
-2l (Cu) <1 5
& (Fe) <5 48
2I5 (Li) <0.1 0.6
92+ (Mn) <0.1 0.6
02t (zn) <5 25

Copyright Symphony Environmental

O

Makirg Plastic 5 M.r

Symphony

environmental



=g 2ekx 01212 =3 010l 2adlol&
ZolAS AE FS SE S —

EU 77Xl 10/2011 21 3| 0l O}t

. HIAE XA:

102 S0t50°C

I HIAE 21 = Al
ZolAElZ ot =
AZ DAL 20K =28 Sci1 (M=) (Detection Limt)

3% (w/v) acetic acid (OF Al E &) Not Detected (2 =& X| %2) D.L.=0.01 mg/kg

2= StAHl =0.01 mg/kg
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-8tH| 2| OF Al (Antibacterial) 2

d,p am 96000 AI2| ZE2 ECIAE TR TS 9I5 OIAEIHIXISOICH DAES AED HAIZ
X2 HS0 =El2Iof - O8 &M (Gram +)1 & SE M2 (Gram -) 25 25 =
USOZN SctAE B2 Es2 MEAIZID| |8t SEE 2= SR

Lo
ox
0 |

HE RMESEUA & H IOt &CH: FIIES 1% 0l A 4% AtO| 0| C.

ol

DO Z2C2 AU et S-2HIZIo St RSI|stE s = ALSE EIHNZE =&

2E DEX =KX= Gradelll &4 0| &S (PE, PP,PS, PVC, nylon, PA, ABS, SAN, PC, etc).
S EA2EH NI IJ=E0 HEOQ| JIIsSE. (HE AE B2 =4, 8248, 38488, 38

Flexible(5= & &) i & 2t Rigid (5% S L ETHZ 2| CHS (Multi-layer) 2 S HI X ).

PE, PP, PS, ABS, PC,SAN Ol M2 H&0ll= =2 S & (High clarity).

NE /=N EL=8Xe Tl NSt LS

OF& G112 (Safe), HI S A (Non-toxic) HISO0IH, 1S M =0 &= 0| &

EUSHO|=, 2P0 AS EE 2CE st AI20 SSE MSSY.

EXIE

’
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2t8th[ 2| OF — & & XIHl (Carrier System)

20|22 & sol= 0|AHI gt &L (Microscopic carriers) (0| Al-S2l 2 27X :
micro-glass sphere matrix)= U &S0l L2 A2t E& & O &L
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d2p ab

2 G610, d,p ab=

OII

SHECZ 20|22 (+) &

Dd=SE2 EEOIIA-I ( ) = ’“EC*EL

2FEHHICIOHMl - &8

tE St

Bl 3L

Ol

1.2 IS: =2
Ml Z St £35lH
#*_-é I9I_’ Al X 0l

S8 & AE
I} 1| StCH.

\_

Cytoplasm

Plasma
membrane

Flagellum

=Lt

2 0|2=2 DNA AHIE
QoI SHIAE & A
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%} d,p ab EHEHE2I OFH| =2 Ol Al

AIZ I 2R eHE|2I0f 'N&ﬁ'

Ok d2p abE & JIGHA| 22O, (H&E F (E.coli)t & 2l 2tz (Salmonella) 2 2
ol 22 28I 2| Of =0l == LH0ll XIS E 0l & &otAH = L.

- RS
. RO y-=NE
O WD RE
NS EXEE
Jeln BN FECEUENBESE 22 IS0 =S50 20t

d,p ab (anti-bacteria : &2 H|2|OtKl)= KIHItS6tH, It &= HMS0AM
ZHICIO Mz &2 A=
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@ d,p oa 2= F Xl (Odour Absorber) I 2

d,p 2FH (XFH SH)= ANAHCZ SEtAE HBUAM 2FIt L=
o= DiUIEgE ddsetlh 512 &0, =&0I2 Mot Flott
gH:N=zE MA0|= & sk M SO0ILE.
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o
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d2poa &E OIJILIS

ATTLIAIS] AFHE (96520, 96521, 96522)2 3-5 A LS XIES JIXl= 0|AISH
CtES A2 (microporosity) JtXI 1D UCH S2tAE MZWAHEY =SB s=28 HE2
Y2 FH(pores)2 Z0|E Betot =gst Ch=24d (S 4H; porosity) S
HEHSIOZ A, AILI==2 &2 JtAl= A F Al (odour adsorbers)E A AtSHCE,

2 &= (absorption)0] O HAEXHOIH, S+2 HdE:2
= A2 o™ AI[21It0l Slof Z2& E L. (0l: §t2t==2 (hydrocarbons),
HAM (odour), HIEE, ZZ2TE, =3J|2 SHEHE LMAIZICH. E2XE=2 E+2
02, FHES SUE £+ UAS0UE S50 &2 =XA=0| Y= 83, 0 2

[HT 4> i doe J2

O
[/
hu

Sl S X & Xl(retainers), 2 SHI2 JIA S5A|
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d2poa T2 NI A

HNS=2 SeXIS(polymers), 8RS0 HEE = ULH, FHSIHL (flexible) &5 St
(rigid) ZEHSE0, 5w, ZE, AIE 20t 0tLI2H 2E, 22, 2l0|H0I1&Y DE, EZL

A =25

300t X| D+=3GtCH.
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: !At AFHME M BERL 2= Ol Z2S ME2 HSS
HE C

oI
ofd) R

>0l
ol
A

Ef Ab
=

S =Xl (Ethylene Absorbers),
AFSHA (Ethylene Oxidisers),

cll
gl
2~ Ml (Oxygen Scavengers)
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USH 11 Z 1 20| ALEXIH X SE =5 X HAIZICE
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d2p fr LS K|

d2pFRE MEE2 JIIHEE ZAAII0 A =
=S LS ANTLEN H3AMES UL

LRl EES2 s HMES, OIS, 8|24 0t S, dE, JId HSSH &2
=2 ALIS 0l AN AR H2 =2 AHE & 0 MH OF 8tLt.

d,p FR AIZIZE2 S5 8! (unique) OtAE BH X| 2 powder KIS SEEEl ST N 60 & EE 0

S H32 0=t S -0 uvetE A S JHXI L A2, -r|01'.:* SMEdIE 2 HE (no
colourimpact)= SIC A Z2EASHH CHsE HIS Ul & Z0| Dt 6t

2 AILIAS UHEH S (formulations) RoHs (ol 2 & HISHAI &) 7K E EL.
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Lot Rlol B8

=2
oa
U

5! = IE|H, & XHpolymer)2 2S£ 2 (an integral part)0| &l 2|0,
HAMEEZ JIXl= DX EC 0| X YL Z U 2= X HEH 20 O|AISHA =& & C

LAl EtE (Additive) - S& =8 &, |, 1cl) S0l 2C &0l EIIE2= A D2 A0
Eet=ilh EOMMl et el HHHlE 20 stH2E 2L Al (=0t 22 U2AN=2HE g

SO & £ AII0, FR (Frame retardant, =X X[) 8 S 2 = (protection)lll 2Ct =2 ds= M S8l

A
rr
Of¥
A
=)

= N=20A=E R (HAH) ME2 & O S70 =82 ZECh: 0|AS2 &S FR
HAHLISS HZols A2z, E8H HAKM (brominated FR)2, =20 [ACHA N-PE JtAl= ME=2

M = SFO0ICH
2
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= =| - ’
A= i (1) -=0| H=ole Ut E - B
|
_ﬁl HH O Ad = XS H20, CO2 ",
Ol X2 (energy source) (&, HE ML TS, T= &2 . Eoddag
£2)2 x| 2 3}:(ignition source) 2 Z N & S & C}. & i Saa S s o

Zol20 2ol LEAZE S
(degradation)E 2 2J| 1],

2 o210,

d2ol= D2 A2 21 A= (long-chain) Et 3l =4 2XAISS
&2 A Z 2ol oA otH, ItAS = & =06t StCt.
el 2320 char(E)E 28l S84 EglE 222
O

UEE IIHY JFﬁggg | S2 &2 EBEI0A,
==8H2l ”*Oa" (GIIEPNE= 55}5) 2}5. HSE LOAHAN,
Ol ASHEA, L ALSHEFA, CHEH LSS EFSt=A, DO0IL X
free radlcaI° =N LHC}

LAEE HUEHKN= 222 CAI A E & H (
=S 20, 2=l E Zalot ) EEH 3t
XlI=oH &L

1S E U Xl= 8
A =20l (pyrolysis)=S

E:

=

9
10

—

JQ-" 30

" e
\e = free radical A}O| O] A

% 2jo|2 g,

Exothermic radical chain reactons
, Detweon fued, conygen and

. high-energy free radicals

y Flame formatson

1 &
\ — AT
‘\ Dlﬂﬂuw
X 7|
HHX| 5% . ﬂi%ﬁ
22 2o '
SEN= 7t G 7tAa s \\s .
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A A E (Quench) 2t E 2 (Cool)EHE
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9tSEHl (Fragrance)
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