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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The
desc
diffe

Fent types of ISO documents should be noted. This document was drafted in acéorda

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nep

Htenance are

ded for the
ce with the

Attention is drawn to the possibility that some of the elements of this documént may be the subject of

patel

any patent rights identified during the development of the document will’be in the Introdu
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any
cons

For 4
as w
Tech

The

[itute an endorsement.

hical Barriers to Trade (TBT) see the following URLiZwww.iso.org/iso/foreword.html.

fommittee responsible for this document is ISQ/TC 206, Fine ceramics.

it rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of

ction and/or

frade name used in this document is information given for the-éonvenience of users gnd does not

In explanation on the meaning of ISO specific terms and expressions related to conformity|assessment,
]l as information about ISO’s adherence to the World-Trade Organization (WTO) pringiples in the
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Introduction

This International Standard applies to testing the antiviral activity of indoor-light-active photocatalytic
ceramics and other materials produced by either coating or mixing of a light-active photocatalyst.
The International Standard for testing the antibacterial activity of photocatalytic materials has been
published as ISO 27447 and the International Standard for testing the antibacterial activity of indoor-
light-active photocatalytic materials has been published as ISO 17094. The International Standard for
determination of antiviral activity of semiconducting photocatalytic materials has also been published
as ISO 18061.

The test megheodfor-cloths-er-textiesisnetinchidedinthistnternational-Standard beeause-ofdack of
indoor-lighttactive photocatalytic cloths or textiles. When the indoor-light-active photocatalytieZloths
or textiles with antiviral activity using indoor-light-active photocatalytic activity have been developed,
a test meth¢d for indoor-light-active photocatalytic cloths or textiles will be proposed with the glass

adhesion m¢thod in ISO 27447.
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Fine ceramics (advanced ceramics, advanced technical
ceramics) — Determination of antiviral activity of
semiconducting photocatalytic materials under
indoor lighting environment — Test method using
bacteriophage Q-beta

WAR

N
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This
cont

NING — Only personnel trained in microbiological techniques should carry outi

bcope

International Standard specifies the determination of the antiviralpaetivity of mg
in indoor-light-active photocatalytic materials or have indoor-lightsactive photocat

on the surface by a test method that measures the infectivity titreg-of bacteriophage

illum

NOTH
virus

This
matg
matg
phot

This
an aj
i.e. g
antif]

2

The
indig
refen

ISO
semi

ISO 2
activ

lination with indoor light.

In the test method, the surrogate microbe is bacteriophage\Q-beta, intended as a model
es.

[nternational Standard is intended for use with different kinds of indoor-light-active ph
rials used in construction materials, in flat sheet, board or plate shape that are the ba
rials for various applications. It does not include powder, granular or porous indoor
bcatalytic materials.

International Standard is applicable to,indoor-light-active photocatalytic materials
ntiviral applications. Other types of performance of indoor-light-active photocatalyt
ntibacterial activity, antifungal activity, decomposition of water contaminants, s
pgging and air purification, are notdetermined by this method.

Normative references

following documents, it whole or in part, are normatively referenced in this docunj
pensable for its_application. For dated references, only the edition cited applies. |
ences, the latest édition of the referenced document (including any amendments) appl

14605, Fine~ceramics (advanced ceramics, advanced technical ceramics) — Light sourd|
tonducting photocatalytic materials used under indoor lighting environment

ests.

iterials that
alytic films
D-beta after

for influenza

otocatalytic
sic forms of
-light-active

roduced for
¢ materials,
elf-cleaning,

ent and are
For undated
es.

e for testing

7447 )\Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for @gntibacterial

ityof semiconducting photocatalytic materials

ISO 80000-1, Quantities and units — Part 1: General

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

photocatalyst
substance that carries out many functions based on oxidization and reduction reactions under
photoirradiation, including decomposition and removal of air and water contaminants, deodorization,
and antiviral, antibacterial, antifungal, self-cleaning and antifogging actions

© ISO
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3.2
indoor-ligh

:2016(E)

t-active photocatalyst

substance that reacts with artificial light source for general lighting service (i.e. indoor lighting

environmen

3.3

t)

indoor lighting environment

environmen

t with artificial light source for general lighting service

Note 1 to entry: Does not include sunlight.

3.4

indoor-ligﬂt-active photocatalytic materials

materials in
mixing, etc.

3.5
antiviral
condition dd

3.6
bacterioph
type of viru

Note 1 to enf
phages. The
viruses that 4

3.7

plaque
visible, clea
bacteriopha|

3.8

indoor-light-active photocatalyst antiviral-activity value

difference H
treated mat
illumination]

Note 1 to enftry: This value inclGdes the decrease of number of bacteriophage plaques without indoor

illumination.

3.9

indoor-lighit-active photocatalyst antiviral activity value for indoor light illumination

difference b
materials af

which or on which the indoor-light-active photocatalyst is added by coating, impregn4

creasing the infectivity of viruses on the surface of materials

hge

5 which infects bacteria

ry: The bacteriophage used in this International Standard\is'Q-beta that is one of F-specifig

re pathogenic to humans.

" area which is theoretically the result of infection and lysis of host cells by a single v
ige

etween the logarithms of the total number of bacteriophage plaques on photocatz:
erials after indoor light illumination and on non-treated materials after indoor

etweenthe'logarithms of the total number of bacteriophage plaques on photocatalytic tr¢
Ler indoor light illumination and on photocatalytic treated materials kept in a dark placg

tion,

RNA

bacteriophage Q-beta is not pathogenic to humans and @njmals, but serves to simulate Inflfienza

iable

lytic
light

light

pated

4 Symbols

A
Bp

Br.L,

Cp

average of titre of bacteriophage on non-treated specimens, just after inoculation

average of titre of bacteriophage on non-treated specimens, after being keptin a dark place

average of titre of bacteriophage on non-treated specimens, after indoor light illumination

of intensity L under condition F

average of titre of bacteriophage on indoor-light-active photocatalytic treated specimens,

after being kept in a dark place
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average of titre of bacteriophage on indoor-light-active photocatalytic treated specimens,

after indoor light illumination of intensity L under condition F
dilution factor

type of UV cut-off condition (condition A or condition B)
illuminance of indoor light

maximum logarithmic value of titre of bacteriophage

Log

Logn

Vb

VE.L

AV
Z

5

The

relia
used
spec
shee

The

susp
remd
bact(
spec
treat
non-

NOTH
Namg
simil

1 ad=l - 1 s £1 4 H 1 £ 4] 4 FRPIA |
ICTdIl dvlldgT IUgdI TUIIITIT VAaIuT U tItI T UL UdLICTTUPITIAST TUT LT TT TTUITFLI T4AlTU SpPTU

hin minimum logarithmic value of titre of bacteriophage
titre of bacteriophage (plaque forming unit)

antiviral activity value without indoor-light-active photocatalystfafter being k
place on a testing material

indoor-light-active photocatalyst antiviral activity value, after indoor light illy
a constant intensity (F-L) on an indoor-light-active photocatalytic material

indoor-light-active photocatalyst antiviral activity'value with indoor light illu

average number of plaques in two Petri dishes

Principle

fest method is suitable for use in development, comparison, quality assurance, char
pility and design data generation of indoor-light-active photocatalytic materials. Th
to obtain the antiviral activity of indoor-light-active photocatalytic materials by the

[, board or plate-shaped materials.

specimen of indoor-light-active photocatalytic treated material is inoculated with b3
ension and exposed to\light for a specified period. Following exposure, the test sy
ved and measured. by ‘the plaque forming method with Escherichia coli which is
briophage Q-betas The results obtained are compared with those obtained from

ed materialand to those obtained from inoculated specimens of both photocatalytic
‘reated material kept in the dark for the same period of time.

This International Standard is adapted from the common methodological concept fg
ly,£he same apparatus without light source (see 7.6), UV sharp cut-off filter (see 7.7), and te
hr-procedure and calculation are adapted between this International Standard and ISO 1806

mens

eptinadark

Imination at

mination

icterization,
e method is
contact of a

men with bacteriophage under indoor lighting condition. The method is suitable for yise with flat

cteriophage
Ispension is
sensitive to
inoculated

mens of non-photocatalytic treated material exposed to light under identical conditions to the

treated and

r ISO 18061.
st piece size,
1. Therefore,

ISO1

6 Materials

6.1

Strains and preparation for tests

6.1.1 Strains

061 1s recommended to be used as reference during actual test of this International Standard.

The strains to be used in the test shall be the same as or equivalent to those described in Table 1 and
supplied by an entity that is registered under the World Federation for Culture Collections or the Japan
Society for Culture Collections. Aseptic manipulations using microorganisms can be performed in an
appropriate safety cabinet.
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Table 1 — Bacteriophage and bacteria strains to be used in test

Species Strain number Organization for the collection

Bacteriophage Q-beta ATCC 23631-B1 |American Type Culture Collection

German Collection of Microorganisms and
Cell Cultures (DSMZ)

NBRC 20012 NITE Biological Resource Center

DSM 13768

Escherichia coli ATCC 23631 American Type Culture Collection

German Collection of Microorganisms and

DSM 5210 Cell Cultures (DSMZ)

NBRC 106373 NITE Biological Resource Center

NOTE Al

6.1.2 Bac

a) Inocula
16 hto

b) Repeat

'CC23631-B1 and NBRC20012 are not strictly same, but they are from the same origin.

teria preparation

e E. coli strain into a slant culture medium (6 ml to 10 ml of LB agar;see 6.2.6), incuba
P4 h at (37 £ 1) °C and then store in the refrigerator at 5 °C to 10 °(%

subcultures within 1 month by replicating this process.

c) The slanpt culture shall not be used for further storing after 1 month.

d) The maj

NOTE In|
strain transfi

6.1.3 Bac

a) Introdu
with E.

b) Incubat

c) Pre-wal
inoculaf

d) Incubat

This proced

measureme

turbidity md

e) Inocula

of appr]

kimum number of subcultures from the original strain.transferred by culture collection

the case of bacteria stored in a deep freezer, the maximum number of subcultures from or
brred by culture collection is 10.

teriophage preparation

ce 25 ml of LB broth with calcium (see 6.2.4) into a conical flask of 300 ml and inoc
Coli strain.

e for (18 + 2) hat (37 + 1) °C while shaking at (110 + 10) min-1.

m 25 ml of LB broth withealcium (see 6.2.4) in a 300 ml conical flask to 35 °C to 37 °
e with 0,025 ml of the-cutlture prepared under b).

ure should be carried out several times to establish the relationship between turh
hts and colony counts. If sufficient data have been obtained, further work can be basg
basurements only.

fe_the bacterial culture with Q-beta from a stock solution to a final concentr

e for

is 10.

ginal

ulate

[ and

e as above conditionuntil a bacterial concentration will be reached at (2,0 £ 1,0) x 108 cf{i/ml.

idity
ed on

htion

oximately 2 x 107 pfu (plaque forming unit)/ml [multiplicity of infection (m.o

i.) is

approximately 0,1].

f) Incubate the inoculated bacterial culture for 4 h as under b).

g) Store the culture overnight at (4 + 2) °C.

h) Pour the culture into centrifuge tubes and centrifuge for 20 min at (4 + 2) °C at 10 000g.

i) Pipette the supernatant carefully to a sterilized tube.

j)  Filter bacteriophage containing supernatant suspension through a sterilized syringe filter unit to
purify the bacteriophage solution.

k) Determine the titre of the bacteriophage stock solution (see 9.6) and store at (4 + 2) °C.

© ISO 2016 - All rights reserved
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1) To check bacterial contamination, mix 1 ml of the bacteriophage stock solution with LB agar (see
6.2.6) and incubate for 24 h at (37 = 1) °C. Discard the bacteriophage stock solution if any colonies
are detected.

m) Do not use the bacteriophage stock solution with less than 1,0 x 1010 pfu/ml or contaminated stock

solution.

The titre of the phage suspension should be above 1,0 x 1011 pfu/ml and might reach up to
1,0 x 1013 pfu/ml.

NOTE The titre of the phage stock suspension will slowly decrease over time.

6.2 | Media

6.2.1 General

Compmnercial media of same components described below may be used.

Volume of prepared media may be adjusted in accordance with the number)of specimens.

6.2.2 1/500 Nutrient broth (1/500 NB)

For 1

put t
soluf]

00 ml of purified water, take 0,30 g of meat extract, 1,0 g-of peptone and 0,50 g of sodi
hem in a flask and dissolve them thoroughly. When the tontents are thoroughly disg
ion of sodium hydroxide or hydrochloric acid to bring.the pH to (7,0 £ 0,2) at 25 °C. Dil

im chloride,
olved, use a
ute 1,0 ml of

this medium by 500 times adding purified water and setthe pH to (7,0 £ 0,2) at 25 °C using ltydrochloric

acid
Aftel
1/50

6.2.3
For 1

solution or sodium hydroxide solution. Sterilize*in an autoclave [at (121 * 2) °C for at I4
preparation, if 1/500 nutrient broth is not 1ised immediately, store at 5 °C to 10 °C
0 nutrient broth made more than a week ago:

Calcium solution

00 ml of purified water, take 3/0 g of calcium chloride dihydrate, put it in a flask an

thorgughly. Add a cotton plug and sterilize in an autoclave (see 6.2.2). After preparatiol

soluf]

6 months ago.

6.2.4

For 1
put t
solut]

LB broth with.ealcium

000 ml of purified water, take 10,0 g of peptone, 5,0 g of yeast extract and 10,0 g of sodi
hem in a flask and dissolve them thoroughly. When the contents are thoroughly disg
ion of sgdium hydroxide or hydrochloric acid to bring the pH to (7,0 + 0,2) at 25 °C. 4

plug
and

and stérilize in an autoclave (see 6.2.2). After autoclaving, add 10 ml of calcium solutio
ix‘well. After preparation, if LB broth with calcium is not used immediately, store at |

ast 15 min].
Do not use

d dissolve it
h, if calcium

ion is not used immediately;store at 5 °C to 10 °C. Do not use the calcium solution made more than

im chloride,
olved, use a
\dd a cotton
N to medium

°C to 10 °C.

Do nptuse the broth made more than 1 month ago.

6.2.5 Agar powder

Use agar powder of microbiological grade. The gel strength measured using 1,5 % agar is between
400 g/cm2 and 600 g/cm?2.

6.2.6 LB agar

For 1 000 ml of purified water, take 10,0 g of peptone, 5,0 g of yeast extract, and 10,0 g of sodium
chloride and 10,0 g of agar powder (see 6.2.5), put them in a flask and mix. Heat the flask in boiling
water to dissolve the contents thoroughly. Use a 0,1 mol/1 solution of sodium hydroxide to bring the pH
to (7,0 £ 0,2) at 25 °C. Add a cotton plug and sterilize in an autoclave (see 6.2.2). After preparation, if

© ISO 2016 - All rights reserved
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nutrient agar is not used immediately, store at 5 °C to 10 °C. Do not use nutrient agar made more than
1 month ago.

6.2.7 Bottom agar plate (LB agar plate with calcium)

For 1 000 ml of purified water, take 10,0 g of peptone, 5,0 g of yeast extract, and 10,0 g of sodium
chloride and 15,0 g of agar powder (see 6.2.5), put them in a flask and mix. Heat the flask in boiling
water to dissolve the contents thoroughly. Use a 0,1 mol/I solution of sodium hydroxide to bring the pH
to (7,0 £ 0,2) at 25 °C. Add a cotton plug and sterilize in an autoclave (see 6.2.2). After autoclaving, add
10 ml of calcium solution to medium and mix well. After preparation, pour 15 ml to 20 ml of medium into
90 mm diameter Petri dish, store at 5 °C to 10 °C. Do not use nutrient agar made more than 2 weeks ago.

6.2.8 Topjagar

For 1 000 rnl of purified water, take 15,0 g of peptone, 7,5 g of yeast extract, and 15,0ng of soflium
chloride and 10,0 g of agar powder (see 6.2.5), put them in a flask and mix. Heat the\flask in bailing
water to dissolve the contents thoroughly. Use a 0,1 mol/I solution of sodium hydroxide to bring the pH
to (7,0 £ 0,2) at 25 °C. Add a cotton plug and sterilize in an autoclave (see 6.2.2)(After autoclaving, add
15 ml of caldium solution to medium and mix well. After preparation, if top agafis not used immedigtely,
store at 5 °Qto 10 °C. Do not use nutrient agar made more than 1 month ago!

NOTE When the top agar is remelted, heat the flask in boiling water, butngt autoclaving.

6.2.9 Soypean-casein digest broth with lecithin and polysorbate 80 (SCDLP)

For 1 000 nyl of purified water, take 17,0 g of casein peptone,3;0 g of soybean peptone, 5,0 g of soflium
chloride, 2,3 g of dipotassium hydrogenphosphate, 2,5 g of glucose and 1,0 g of lecithin, put them into
a flask and [dissolve them. Add 7,0 g of non-ionic surfagtant and dissolve it. Use a solution of sofdium
hydroxide ofr hydrochloric acid to bring the pH of (7,0:#'0,2) at 25 °C. If necessary, dispense it in g test
tube, add a ¢otton plug and sterilize in an autoclave [see 6.2.2). After preparation, if SCDLP is not|used
immediately, store at 5 °C to 10 °C. Do not use SCDLP medium made more than 1 month ago.

6.2.10 Pepftone saline solution

For 1 000 m|l of purified water, take 10,0 g of peptone and 8,5 g of sodium chloride, put them into a|flask
and dissolve them thoroughly. Whenthe contents are thoroughly dissolved, use a solution of soflium
hydroxide ofr hydrochloric acid to bring the pH to (7,0 + 0,1) at 25 °C. If necessary, dispense it in 3 test
tube and stg¢rilize in an autoclave (see 6.2.2). After preparation, if peptone saline solution is not|used
immediately, store at 5 °C 0,10 °C. Do not use peptone saline solution made more than 1 month agp.

7 Apparptus andequipment

7.1 Test ¢quipment

The testing equipment enables an indoor-light-active photocatalytic material to be examined for its
antiviral activity by providing indoor light illumination to activate the indoor-light-active photocatalyst.
It consists of a light source and a chamber containing the test piece. A schematic of a testing equipment
is shown in Figure 1.

6 © IS0 2016 - All rights reserved
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Key
1 light source 5  Petridish
2 UV sharp cut-off filter 6 glass tube or glass rod
3 dover film 7  paper filter
4 1noisture preservation glass 8 testpiece
Figure 1 — Schematic of the testing equipment
7.2 | Cover film
The |cover film shall be inert and non-water absorbent ‘with good sealing propertigs, with an
optidal transparency over 85 % for the 380 nm to 780\nm range. The sheets should|be cut in a
(40 4 2) mm x (40 + 2) mm square.
7.3 | Moisture preservation glass
The moisture preservation glass consists of-a glass pane with a thickness less than 1,1 im, with an
optidal transparency over 85 % for the 380-nm to 780 nm range. The dimensions of the|glass plates
should be sufficient to fully cover Petri-dishes.
7.4 | Glass tube or glass rod
The glass tube or glass rod isspécified in ISO 27447. The glass tube or glass rod in approxirhately 4 mm
to 6 mm in diameter should\be prepared by cutting it to a 10 cm to 15 cm in length and bengling it into a
u-shape or v-shape.
NOTH The glass¢upe/rod supports the test piece in the Petri dish.
7.5 | Paperfilter
The ¢ellulose paper filter should be prepared by cutting it to approximately 85 mm in diamgter.

NOTT Tl | 1o | 11..1 £31 Dot J:-1 da it lo o L H pa |
L I'TIIC TUUIIU auaycu CCITUIUST yayc1 ITITCT lJCl ICUUTUISITIITTUS tU DU UIIT LU 10Ul lJlCL,CD ucp

amount of water absorption.

7.6

Light source

énding on the

The light source for indoor lighting condition is specified in ISO 14605. A halophosphate fluorescent
lamp, with a correlated colour temperature between 3 800 K to 4 500 K, shall be used for the light source.

When a halophosphate fluorescent lamp is not available, a three-band fluorescent lamp, with a
correlated colour temperature between 3 800 K to 4 500 K and a colour rendering index (Ra) higher

than

© ISO

80, is recommended as a substitute.
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7.7 UV sharp cut-off filter

A UV sharp

cut-off filter specified in ISO 14605 shall be used under UV cut-off condition.

7.7.1 Condition A (under 400 nm cut-off condition)

Type AUVs

harp cut-off filter specified in ISO 14605.

7.7.2 Condition B (under 380 nm cut-off condition)

Type BUV's

The sharp c

7.8 Ium

The illumin
by using an
the national

harp cut-off filter specified in ISO 14605.

it-off filter shall be mounted immediately below the lamp.

inance meter

ince meter is specified in ISO 14605. The irradiance shall be measured, itbilluminancg
lluminance meter that has been calibrated by a calibration laboratory.and traceability|
standard have to be maintained.

7.9 Centrifuge

The centrify

7.10 Steril

The filter of]
(PES) or pol

NOTE By

8
a)

Testp

Cut a flg
of mate

b) Prepare
treated

great cg

NOTE1 W
acceptable tof

When test |
800 mm?2 arn

NOTE 2

ge shall be capable of applying an acceleration of 10 000g/at (4 + 2) °C.

ized syringe filter unit

the syringe filter units (pore size is 0,2 pm t@\0,45 um) shall consist of a polyethersu
yvinylidine fluoride (PVDF).

cause of the adsorption, cellulose filter isnot adequate.

ece

t portion of the material tobe tested in a (50 = 2) mm x (50 + 2) mm square. The thicl
Fials for test should exceed-10 mm. Use it as the standardized shaped specimen.

nine pieces of non-freated specimens and six pieces of indoor-light-active photocats
specimens. When hon-treated specimens cannot be provided, use glass plates instead.
re to avoid mic¢rebial contamination and cross-contamination among specimens.

hen it is difficult or impossible to cut (50 * 2) mm long (up to 10 mm thickness) squares
use a testpiece to be reduced to a size of 1/2 (up to 10 mm thickness).

iece.size is reduced, the film size shall be reduced. The size of film shall not be less

(Ix),
with

Ifone

(Ness

lytic
Take

it is

than
e.

dthe edges of the cover film shall be 2,5 mm to 5,0 mm inside the edge of the test piec

When the specimen surface is stained with organic contaminant, it is acceptable to first eliminate

contaminant by exposure to a 1,0 mW/cm? light source within the limit of 24 h. If necessary, specimens can be

disinfected p

rior to testing (e.g. wiping with ethanol or 70 % ethanol in water).

9 Procedure

9.1 Gene

ral

The test method flowchart is shown in Figure 2.
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bacteriophage
6.1.3 phage preparation

|

9.3 preparation of test solution

test piece

Clause 8 test piece

Indoor lighting condition
9.5.2 find lamp position

(9.5.3 illuminance )

9.4 a), b), c) inoculate bacteriophage to test piece (refer to Clause 7 testing equipment)

post-inoculation specimen
9.4 e) washout

bacteria

3 non-treated 3 treated + 3 non-treated

3 treated + 3 non-treated

testing specimen
9.5.5 keep in dark place

|

9.5.6 washout

testing specirhen

9.5.4 Allumination

|

9.5.6 washout

|

|

6.1.2 bacteria —>

9.6 measurement of titre of batteriophage

preparation

|

|

9.2 preparation of
bacteria suspension

Clause 10.calculation

[

Clause11 test report

9.2
a)
b) 1
c)

q

]
d) 1
This

Procedure for preparation‘of bacteria suspension

alcium.

Figure 2 — Flowchart of firm adhesion method

[ransfer the stored bacteria (see 6.1.2) to 3 ml of LB with calcium using a platinum loop.

ncubate at (37 + 1) °C£or”16 h to 24 h.

NOTE The-volume of LB with calcium depends on the number of Petri dishes (see 9.6 g)).

ncubateat (37 + 1) °C to a cell density of 5,0 x 108 cfu/ml to 2,0 x 109 cfu/ml.

Transfer approxintately 1/1 000 of the incubated bacteria culture prepared under b) to LB with

procedure should be carried out several times to establish the relationship betwegn turbidity

measurements and colony counts. It sutficient data have been obtained, further work can be based on
turbidity measurements only.

9.3 Procedure of preparation of test bacteriophage solution

a) Dilute a bacteriophage stock solution (see 6.1.3) with 1/500 NB to obtain a titre of 1,0 x 107 pfu/ml
to 4,0 x 107 pfu/ml.

NOTE

The volume of LB with calcium depends on the number of Petri dishes [see 9.6 g)].

This procedure should be carried out without using vortex mixer.

b) If the test bacteriophage suspension is not to be used immediately, store it at 0 °C and use it
within 2 h.
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9.4 Procedure of test for indoor-light-active photocatalytic antiviral activity

a) Lay a sterilized moisture control paper filter in the bottom of a sterilized Petri dish. Add an
adequate quantity of sterilized water. Place a glass tube or glass rod on paper filter in order to
avoid contact between the test piece and the paper filter, and place the test piece on it with the
indoor-light-active photocatalytic treated surface up. Repeat this procedure for each of the indoor-
light-active photocatalytic treated and non-photocatalytic treated samples used in the test (six of
the former and nine of the latter).

NOTE 1

In order to prevent the moisture conservation glass misting over, addition of 4 ml to

sterilized water per Petri dish is adequate.

6 ml

b) Collect D,15 ml of test bacteriophage solution with a sterilized pipette and drip it onto eael
piece. Put a film on top of the dripped solution and lightly push to get the solution spread t
whole film surface, while taking care that no solution leaks out of the film edge. In case of irregy

sized te
to prop

NOTE 2

not be e
the qua
bacterio
be kept t

This proced
infectivity. 4

c) Placea
d) Except
perforni
describ
e) For the
inoculat

in a Stq
leakage
film we
Quickly

Alternative
results.

9.5 Indoor lighting condition

9.5.1 Dep

st piece (see Clause 8 b) Note 1), adjust the inoculate volume of test bacteriophage sol
prtional to film size (see 7.2).

The regulated solution quantity can create leakage of suspension fronrthe film edge or
hough to spread the suspension uniformly. In such a case, it is acceptableto reduce down t
itity of suspension or increase to twice the quantity of suspension.:\However, even whe
phage solution quantity for inoculation has been changed, the numbep of phages per specime
he same as with the standard size specimen, within a range of 1,0: 106 pfu to 4,0 x 106 pfu.

ure should be carried out without using a vortex miker to avoid disappearing p
\gitation with hands is recommended.

moisture conservation glass plate on the top of Pétri dish.

for three non-treated specimens for measurement of titre of bacteriophage (see
led just after the test bacteriophage solution is inoculated, proceed with irradiatior
pd in 9.5.

three non-treated test bacteriophage solution inoculated specimens for the test (
ion specimen of test bacteriophage solution), put the cover film and non-treated test
macher bag using sterilized\tweezers, taking care to avoid test bacteriophage sol
from the film and non-treated test piece. Add 10 ml of SCDLP, rub the specimens an
1 from outside of the Stomacher bag by hands and washout the test bacteriophage solu
use this washout solttion to perform a measurement of titre of bacteriophage (see 9.6

equivalents of the'‘Stomacher bag may be used if they can be shown to lead to the

test
b the
larly
1ition

might
b half
h the
n will

hage

9.6)
test

post-
biece
1ition
d the
tion.

).

baime

lsed,

bnding on the real conditions where the indoor-light-active photocatalyst material is

ChOOSE the LV fut-off conditiaonlc) frnm thn tvarn coanditinne wafarpend +0 190 7 7

O O CO T Ot O (o) T O ot oy O CoO O o S T eI T T SO to T =7

Maintain the temperature around the specimens at (25 * 5) °C throughout a period of time in 9.5.4

and 9.5.5.

9.5.2 Setthe illuminance meter on the base of the illumination apparatus. Place the film and glass plate
used for testing on top of the sensor.

9.5.3 Adjust the intensity of the lamp to give an illuminance of 1 000 Ix + 50 Ix at surface of the test

specimens.

This illuminance may be altered between 100 Ix + 5 Ix and 3 000 Ix # 150 Ix to take into account the real
conditions where the indoor-light-active photocatalyst material is effectively used.

10
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9.5.4 Expose to light the Petri dishes containing the specimens (three non-treated specimens and
three indoor-light-active photocatalytic treated specimens) with bacterial suspension for 4 h.

This exposure time may be altered between 2 h and 8 h to take into account the real conditions where
the indoor-light-active photocatalyst material is effectively used.

9.5.5 Keep the Petri dishes containing the specimens (three non-treated specimens and three indoor-
light-active photocatalytic treated specimens) with bacterial suspension in a dark place for the same
length of time as used in 9.5.4

9.5.

As forthe cpnr‘imnnc in954andasg '-'(’ pnrfnrm the washoutinthe same mannerin

0.4 e).

9.6

a) 1

1
b) |
c)

\

This
infed

NOTIH
wash

d) 1

(
e)
f)
g)

I

4
\

This
infed

h) 4

\

This

Measurement of titre of bacteriophage

Melt bottles of top agar, cool to approximately 50 °C and distribute 2,0 ndl, aliquots
ubes with caps placed in a water bath at (45 * 1) °C.

Pre-warm the bottom agar plate at (37 + 1) °C.

Take 1 ml of washout solution [or stock solution, see 9.3 a)] ‘with a sterilized pip

9 + 0,1) ml of peptone saline solution in a test tube. Agitate-theroughly and gently w
fortex mixer.

procedure should be carried out without using vertex mixer to avoid disappe
tivity. Agitation with hands is recommended.

If the washout solution and diluted solution‘are not to be infected with E. coli imme
put solution at 0 °C. Dilute and infect them with E.‘coli within 2 h.

xtract 1 ml of the solution [above c)] with a new sterilized pipette. Add to anoth
ontaining (9 * 0,1) ml of peptone salinésolution. Agitate thoroughly and gently again.

Repeat to obtain series of dilutions\in compliance with the 10-time dilution method.

Pre-warm the solution [washtqut solution, above c), d) and €)] at (37 £ 1) °C for 10 min.

Add 0,1 ml of bacteria suspension [see 9.2 d)] into the culture tube [above a)] and
vithout using vortexmixer.

procedure should-be carried out without using vortex mixer to avoid disappe
tivity. Agitatiean'with hands is recommended.

Add 1 ml-of solution [above f)] into the culture tube [above a)] and mix gently w
yortex mixer.

procedure should be carried out without using vortex mixer to avoid disappe

infed

into culture

btte. Add to

ithout using

hiring phage

diately, store

er test tube

mix gently

iring phage

thout using

iring phage

tivity. Agitation with hands is recommended.

i)

Examine each washout solution or diluted solution in duplicate.

j)
k)
D)

|

Allow them to stand for 15 min to 30 min at room temperature.

ncubate for 18 h + 2 h at (37 = 1) °C, after the top agar solidifies.

colonies.
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Pour the contents [above h]] over the surface of a pre-warmed bottom agar plate [above b)].

Count the number of plaques appearing on the series of Petri dishes with 30 colonies to 300
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