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Inorganic glass based
antimicrobial agent IONPURE
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“|ONPURE’

with excellent antimicrobial performance and unique characteristics as glass

will meet the demand for clean environment
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Inorganic glass based antimicrobial agent IONPURE

—MREVICAH S REMAMECENTEHBTID A5 X (EHERBEDTISWVHEM
[CTBDEKICHEITPILEDFRT (K. 1)
FEASRFHERZERADIENTEDMHILIcH . MAKMEZBHICERETT
BDIENTEFT,
—HREEDEBA TV EFEOEEZINH TSI EAEINSASNTV
FIERRASAMERIAZ 27 11F LR AKEDIZWVA S ZHEMK
CHEMHZE T RIVEER. WZZETECEDTIT A F/E2T7(FR
DBEHEREZ I FO—)LTBDENTEDEH DAEVWRINETHE ML Z
REITHLEZRADRHERELTHDET,

Glass is generally considered as water durable material which hardly
dissolves, however the material can be changed to one of a kind which
easily dissolves in water by modifying the structure of glass (see Figure
1).

The durability towards water can also be designed as glass is a material
that formulation can be modified.

On the other hand, metal ions such as silver has been well known to
inhibit the growth of bacteria from ancient times. Inorganic glass based
antimicrobial agent “IONPURE" contains silver, zinc, or copper which
holds natural antimicrobial efficacy in the matrix of glass. The biggest
feature of “IONPURE” is to exhibit antimicrobial efficacy at low dosage

level as releasing speed of metal ions can be controlled.
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Figure1 Structure of glass
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Silver ions are gradually released when moisture exists.

Action at DNA level is effective against microbes.
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IONPURE Antimicrobial mechanism
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When moisture is present, “IONPURE” releases small amount of silver
ion gradually. Silver ion is charged as “+(plus)” ion which attracts the
surface of bacteria which is charged as “-(minus).” In such
circumstances, electro balance of surface of bacteria is destroyed.
When layer of bacteria cell is destroyed, the bacteria would not be able
to multiplicate. In addition, when silver ion reaches inside of bacteria, it
reacts and combines with -SH of enzymes to reduce the enzyme
activity.

Silver ion also reacts with DNA of bacteria to destroy the function which

decreases the multiplication of bacteria.
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Characteristics and features
of IONPURE
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High heat durability
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High heat durability as it is inorganic materi
No deterioration and change in property at 5
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Design to meet the intention

FERENICINU T MEMNR. Fonz BHEICHRET T
Possible to design antimicrobial efficacy level an
specification requirement.
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(Confirmed efficacy against fungus and virus)
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Possible to apply to wide varieties of substrate
EERILU—RT.H5DEARCHINT DENATHE

Multiple grades available and possible to be applied to
polymers.
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High cost effectiveness
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Firm antimicrobial efficacy at low dosage level. Highly
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High transparency
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High transparency can be maintained eve
ABS and SAN.
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High safety

FRICEVWEEMZBELEI.

High safety level. Used even in
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KEE Immediately after inoculation HET R URE Immediately after inoculation
NBRC 12732
NBRC 3972 4B C 2485R9 %
Escherichia col 24 hours later Staphylococcus 24 hours late

aureus
NBRC 5972 NBRC 12732
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Blank IONPURE added sample Blank IONPURE added sample
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Antimicrobial Efficacy in Molding /PP Polymer (Injection Molding)
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=R Number of living bacteria in 1cm? TSV T RREELE
Sample EEE% AR Antimicrobial value against blank
K& Immediate after inoculation After 24 hours
E.coli )
AFVEa27 0.2% 3
IONPURE 0.2% 6.3x10 <6.3 >5.0
Iovo 6.3x10° 6.3x10° -

Blank

HEBH%E JIS Z 2801
Test Method:JIS Z 2801
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Antimicrobial Efficacy in Molding /ABS Polymer (Injection Molding)

lcm2ifcb DEEH
RS Number of living bacteria in 1cm? JSUoICHT RREELE
Sample EEE% AR Antimicrobial value against blank
kﬂ%% Immediate after inoculation After 24 hours
E.coli .
AFVEa17 0.4%
|ONPURE 0.4% 6.3x1083 <6.3 >4.7
I5VT 6.3x102 3.8x108 =
Blank
HEHE JIS Z 2801
e Test Method:JIS Z 2801
KR TOMENRPEGIEE (T «ILL)
Antimicrobial Efficacy in Molding /PE Polymer (Film)
lcmedfcb DEEH
RS Number of living bacteria in 1cm? JSUIICHT RREELE
Sample EEE% 2AB5R% Antimicrobial value against blank
HEIRIKE Immediate after inoculation After 24 hours
Staph.aureus
A4FEa17 0.3%
IONPURE 0.3% 6.3x108 <6.3 >4.7
i 6.3x10° 3.8x105 =

Blank

HBH5%EJIS Z 2801
Test Method:JIS Z 2801
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Antimicrobial Efficacy in Coating /Powder Coated Plates
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R Number of living bacteria in 1cm? IS U T BREEMRE
Sample EEER 2A4B5RI% Antimicrobial value against blank
KiGE Immediate after inoculation After 24 hours
E.coli >
4427 0.5%
IONPURE 0.5% 2.4x104 <6.3 >5.2
I509 2.4x104 1.2x108 -

Blank

HEAEAJIS Z 2801
mﬁﬁ‘@@ﬁ%@%/m’UIzj—_)bﬁmﬁ Test Method:JIS Z 2801

Antimicrobial Efficacy in Fiber /PET Filament

0.48dfcb DEEH

&K Number of living bacteria in 0.4g B (CH T AEEEEEE

BEIRUKE

Sample

EEER

Immediate after inoculation

1 8EFR%&

After 18 hours

Bacteriostatic value against control

Staph.aureus {AVE17 0.5%
IONPURE 0.5% 3.0x10% <2x102 >5.0
X8R (IR %) .

Control 3.0x10* 2.0x107

B AA JIS L 1902
Test Method:JIS L 1902
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Safety Data

RO %R
Acute oral toxicity

NOZCHBWNT2000meg/kgZ8 @IS ULIE D . BB PRTAIFRDSNEN T,
There was no case of abnormal reaction or death by single oral administration of 2,000mg/kg
of IONPURE to mice.
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Primary skin irritation
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No skin irritation response was observed in albino rabbits during or after the skin irritation test
suggested in the OECD Chemical Substance Toxicity Test Guidance.(1981)
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Mutagenicity
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ROONT RAZEFRLEEFRBETHD o,

The mutagenicity test based on the bulletin No.77 of the Labor Ministry of Japan (1st
Sep.1989) resulted in no increase in reverse mutation and mutagenicity was confirmed to be
negative.
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Skin sensitization

EILEY bZERAWVWTMaximizationEICKDHBR LU KEREEFZEVBDEHES N,
The skin sensitization test using maximization method demonstrated no skin sensitization on
guinea pigs.
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Colony forming
inhibition

[EEAENUEEAMBORBENEENZHBROAA RS AV I(EFR7FEEFEO9S) [CHEU
UL ARBRZIToER.B50%IO0-—EMEASZSRE(CS50)F0.51meg/mITHofc.

As a result of conducting tests in accordance with “Guidelines for basic biological test of
medical devices and materials” (Yakuki No. 99, 1995), the 50% colony forming inhibitor
concentration (IC50) was 0.51 mg/ml.
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Authorization

USA

EPA

(United States
Environmental
Protection Agency)

FDA

(U.S. Food & Drug NSF

Administration)

Europe E c H A :EEFuSrﬁpean Food

EURODPEAM CHEMICALS AGEMLCY

OEKO-TEX®

CONFIDENCE IN TEXTILES

Safety Authority) STANDARD 100 ¢

Japan

SR sin?®

for KOHKIN  ${#nT

JQA-2677 JQA-EMO0547
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IONPURE Website
https://www.ishizuka.co.jp/pb/material/antimicrobial

N ceramics@ishizuka.co.jp
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ISHIZUKA GLASS CO.,LTD.
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