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Foreword

ISO (the Intentnl Ogntn  Stnddtn) s wldwde edetn  ntnl stndds
bdes (ISO ebe bdes). The w  pepng Intentnl Stndds s nlly ced t
thgh ISO techncl cttees. Ech ebe bdy nteested n  sbject  whch  techncl
cttee hs been estblshed hs the ght t be epesented n tht cttee. Intentnl
gntns, gvenentl nd nn-gvenentl, n lsn wth ISO, ls te pt n the w.
ISO cllbtes clsely wth the Intentnl Electtechncl Cssn (IEC) n ll ttes 
electtechncl stnddtn.

The pcedes sed t develp ths dcent nd thse ntended  ts the ntennce e
descbed n the ISO/IEC Dectves, Pt 1. In ptcl the deent ppvl cte needed  the
deent types  ISO dcents shld be nted. Ths dcent ws dted n ccdnce wth the
edtl les  the ISO/IEC Dectves, Pt 2 (seewww.iso.org/directives).

Attentn s dwn t the pssblty tht se  the eleents  ths dcent y be the sbject 
ptent ghts. ISO shll nt be held espnsble  dentyng ny  ll sch ptent ghts. Detls 
ny ptent ghts dentfed dng the develpent  the dcent wll be n the Intdctn nd/
n the ISO lst  ptent decltns eceved (seewww.iso.g/ptents).

Any tde ne sed n ths dcent s ntn gven  the cnvenence  ses nd des nt
cnsttte n endseent.

F n explntn n the vlnty nte  stndds, the enng  ISO specfc tes nd
expessns elted t cnty ssessent, s well s ntn bt ISO's dheence t the
Wld Tde Ogntn (WTO) pncples n the Techncl Bes t Tde (TBT) see the llwng
URL: www.iso.org/iso/foreword.html.

Ths dcent ws peped by Techncl Cttee ISO/TC 61, Plastics, Sbcttee SC 6, Ageing,
chemical and environmental resistance.

Any eedbc  qestns n ths dcent shld be dected t the se’s ntnl stndds bdy. A
cplete lstng  these bdes cn be nd twww.iso.org/members.html.
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Introduction

Antbctel-teted ps nd nn-ps pdcts hve been wdely ccepted nd sed ng
genel cnses s the new chces t pchse  the ddtnl nctn, whch e deent
wht tdtnltels hd n tes  tel ptectn.

Recently, ntvl-teted ps nd nn-ps pdcts hve been ls n theet.

Theesng testethd  ntbctel ctvty n nn-ps pdcts s descbed n ISO 22196.

The esng test ethd  ntbctel ctvty n ps pdcts (textles) s descbed n
ISO 20743.

Theesng testethd  ntvl ctvty n ps pdcts (textles) s descbed n ISO 18184.

Ths dcent s the test ethd  ntvl ctvty n nn-ps pdcts. It s wtten bsed n
ISO 22196 nd ISO 18184.

In ISO 22196, the scpe hs been expnded t nclde sces de  plstcs nd the nn-ps
tels, ths ths dcent s ntended t be pplcble t pdcts sch s plstcs, ctngtels,
cecs, ntl nd tfcl lethes, stnless, bbes, etc.
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Measurement of antiviral activity on plastics and other
non-porous surfaces
WARNING — Handling and manipulation of viruses and host cells which are potentially
hazardous requires a high degree of technical competence and may be subject to current
national legislation and regulations. Only personnel trained in biological techniques should
carry out such tests. Appropriate practices for disinfection, sterilization and personal hygiene
must be strictly observed.

1 Scope

Ths dcent specfes ppe ethds  esng ntvl ctvty n plstcs nd the
nn-ps sces  ntvl-teted pdcts gnst specfed vses. De t the ndvdl
senstvtes, the eslts  ne test vsght nt be pplcble  the vses.

2 Normative references

Thee e n ntve eeences n ths dcent.

3 Terms and definitions

F the ppses  ths dcent, the llwng tes nd defntns pply.

ISO nd IECntn tenlgcl dtbses  se n stnddtn t the llwng ddesses:

— ISO Onlne bwsng plt: vlble t https://www.iso.org/obp

— IEC Electped: vlble t http://www.electped.org/

3.1
antiviral
stte whee the nbe  nects vs ptcles n sces  pdcts s edced

3.2
antiviral agent
gent tht edces the nbe  nects vs n sce  pdcts

3.3
antiviral activity
deence n the lgth  the nectvty tte  vs nd n n ntvl-teted pdct nd n
nteted pdct te ncltn wth nd cntct t vs

3.4
cytopathic effect
phlgcl chnge  destctn  the hst cells s  eslt  the vsltplctn

3.5
infectivity titer of virus
nbe  nects vl ptcles pesent pe nt vle n  sspensn

3.6
plaque
lyss ed e n  cellnlye nde seslded de t nectn by ndltplctn 
 sngle nects vs
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3.7
plaque forming units
PFU
nt expessed s the cncenttn  the nects vl ptcle pe nt vle (l)

3.8
plaque assay
ssy t detene the infectivity titer of virus (3.5)  PFU by sng the sees  dltn

4 Materials

4.1 Virus and host cell to be used for the tests

The exple speces  vs nd hst cell t be sed e shwn n Tble 1.

Othe speces  vs nd hst cells cn be sed te pppte vldtns, s the ptnt vs
y de dependng n the tget pplctn. I the the speces e sed, the ne  the speces
nd the specfc esn  the se shll be nclded n the test ept.

Table 1— Examples of viruses, virus strains, host cells and media to be used

Virus name Influenza virus Feline calicivirus

Vs stn Influenza A virus (H3N2): A/Hng Kng/8/68:
TC dpted ATCC VR-1679

Feline calicivirus; Stn: F-9 ATCC VR-782

Host cell MDCK cell CRFK cell

(dg dney cell gn) (ct dney cell gn)

ATCC CCL-34 ATCC CCL-94

Gwthedb EMEM (4.3.8) RPMI 1640 (4.3.8)
 The the hst cells cn be sed te pppte vldtns egdng the senstvty gnst ech vs.

b The the ed cn be sed te pppte vldtns  the gwth  cells.

4.2 Reagents

Anywte sed shll be dened nd/ dstlled nd/ lt-flteed nd/ flteedwth RO [evese
sss] nd hve  cndctvty  <1 ìS/c.

All egents shll be  nlytcl gde nd/   gde pppte  cblgcl ppses.

4.3 Culture medium and solutions

4.3.1 General

The clte ed specfed belw shll be sed. The ed y be btned  cecl
spples whch shll be peped  se n ccdnce wth thencte’s nstctns.

4.3.2 Eagle's minimum essential medium (EMEM)

The composition is described in Annex A. I thee e ny cpnents ssng  the cpstn,
they cn be dded ccdng t Tble A.1.

4.3.3 RPMI 1640 medium

The composition is described in Annex A. I thee e ny cpnents ssng  the cpstn,
they cn be dded ccdng t Tble A.2.
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4.3.4 7,5 % sodium bicarbonate solution

Select nd pepe the sltn sng ne  the tw llwng ptns:

— Optn 1: Pepe  7,5 % sd bcbnte sltn by dsslvng 75 g  sd bcbnte n
1 000l wte. Stele the sltn by sng  0,22 μebne flte.

— Optn 2: Pepe  7,5 % sd bcbnte sltn by stelng 75 g  sd bcbnte
n  clte cntne wth  cp clsed tghtly n n tclve. Stele 1 000 l  wte n the
tclve. Dsslve the steled sd bcbnte n the steled wtewell.

I the sltn s nt ntended t be sed edtely te peptn, then peseve t t 5 °C t
10 °C. Neve se 7,5 % sd bcbnte sltn tht hs been ept  lnge thn nenth te
peptn.

4.3.5 Formaldehyde solution

Pepe the ldehyde sltn by ddng 100l  37 % ldehyde sltn t 900l wte.
I t s nt ntended t be sed edtely te peptn, peseve t t 20 °C t 25 °C. Neve se the
ln sltn tht hs been ept  lnge thn nenth te peptn.

NOTE The the sltn  cell fxtn cn be sed te pppte vldtn  cell fxtn.

4.3.6 Methylene blue solution

Pepe the ethylene ble sltn by dsslvng 0,375 g  the ethylene ble nd 62,5 μl  1 N
sd hydxde sltns n 1 000 l  wte. I t s nt ntended t be sed edtely te
peptn, then peseve t t 20 °C t 25 °C. Neve se theethylene ble sltn tht hs been ept
 lnge thn nenth te peptn.

4.3.7 Inactivated fetal bovine serum (FBS)

Pt  eeed cypeseved etl bvne se n  pcge nt wte bth t 37 °C nd eep t ntl
t dests. Then, se the tepete  the wte bth t 56 °C nd eep t  30 n t nctvte.
Dvde t nt sevel tbes. Pt the n  eee t  tepete less thn −20 °C. Jst bee sng,
pt t n the wte bth t 37 °C nd eep t ntl t dests.

4.3.8 Growth medium

Dsslve 9,53 g  the Egle's n essentl ed  10,4 g  RPMI 1640 ed nd 60 g
 nycn slte n 800 l  wte. Add wte t e 1 000 l  sltn n ttl. Stele the
sltn by sng  0,22 μebne flte.

When L-gltne s nt nclded n the EMEM  RPMI 1640 ed pchsed n the et,
stelng n the tclvey be ppled. Then, bee se, dd L-gltne s lsted n the exple 
composition in Annex A.

Add 15 l  7,5 % sd bcbnte sltn nd 100 l  the nctvted etl bvne se n
the sltn nd x well. I t s nt ntended t be sed edtely te peptn, then peseve
t t 5 °C t 10 °C. Neve se  gwth ed tht hs been ept  lnge thn ne nth te
peptn.

4.3.9 Maintenance medium

Dsslve 9,53 g  the Egle's n essentl ed nd 60 g  nycn slte n 800 l
 wte. Add wte t e 1 000 l  sltn n ttl. Stele the sltn by sng  0,22 μ
ebne flte.

When L-gltne s nt nclded n the EMEM pchsed n theet, stelng by tclvngy
be ppled. Then, bee se, dd L-gltne s lsted n the exple  cpstn n Annex A.
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Add 15 l  7,5 % sd bcbnte sltn n the sltn nd x well. I t s nt ntended t be
sed edtely te peptn, then peseve t t 5 °C t 10 °C. Neve se  ntennceed
tht hs been ept  lnge thn nenth te peptn.

4.3.10 Double concentration of the maintenance medium

Dsslve 19,06 g  the Egle's n essentl ed nd 120 g  nycn slte n 800 l
 wte. Add wte tll thee e 1 000l  sltn n ttl. Stele the sltn by sng  0,22 μ
ebne flte. I t s nt ntended t be sed edtely te peptn, then peseve t t 5 °C
t 10 °C. Neve se  gwth ed tht hs been ept  lnge thn ne nth te peptn.
When L-gltne s nt nclded n the EMEM pchsed n et, stelng by tclvng cld
be ppled. Then, bee se, dd L-gltne s lsted n the exple  cpstn n Annex A.

4.3.11 Phosphate buffered saline [PBS (-)]

Pepe PBS (-) by dsslvng 8,0 g  sd chlde, 0,2 g  ptss chlde, 2,9 g  phsphc
cd hydgen 2 sd 12 hydte nd 0,2 g  phsphc cd 2 hydgen ptss n 1 000 l 
wte. Stele by tclvng (see 6.2). I t s nt ntended t be sed edtely te peptn,
peseve t t 5 °C t 10 °C. Neve se  PBS (-) tht hs been ept  lnge thn ne nth te
peptn.

4.3.12 Trypsin derived from beef pancreas and PBS (-) solution

4.3.12.1 Dsslve 1,0 g  typsn deved  pnces n 100 l  PBS (-) nd x well  2 h by
sng  xe. Stele the sltn by sng 0,22 μ ebne flte. I t s nt ntended t be sed
edtely te peptn, dvde the sltn n test tbes nd peseve the n the eee t 
tepete less thn −80 °C. Jst bee sng, pt t n the wte bth t 37 °C nd eep t ntl t
defrosts.

4.3.12.2 Add 1,0 l  the sltn  4.3.12.1 t 9,0 l  PBS (-) nd x well. Dvde the sltn n
test tbes nd peseve the n the eee t  tepete less thn −20 °C. Jst bee sng, pt t n
the wte bth t 37 °C nd eep t ntl t dests.

4.3.13 Trypsin EDTA solution1)

Pepe Typsn EDTA sltn by dsslvng 2,5 g  typsn, 0,1 g  nycn slte, 0,1 g 
steptycn slte, 2g  phtecn B nd 0,014l  EDTA n 1 000l  PBS (-). Stele the
sltn by sng  0,22 μ ebne flte. Dvde the sltn n test tbes nd peseve the n the
eee t  tepete less thn −20 °C. Jst bee sng, pt t n the wte bth t 37 °C nd eep t
until it defrosts.

NOTE Typsn EDTA sltn s vlble n the et. The pdcts wth deent cpnents cld be
sed te ppe vldtns.

4.3.14 DEAE-dextran solution

Pepe DEAE-dextn sltn by dsslvng 20 g  DEAE-dextn n 1 000 l  wte. Stele the
sltn by sng 0,22 μebne flte. I t s nt ntended t be sed edtely te peptn,
then peseve t t 5 °C t 10 °C. Neve se  DEAE-dextn sltn tht hs been ept  lnge thn
nenth te peptn.

1) Typsn EDTA sltn s n exple   pdct vlble n the et. Ths ntn s gven  the
cnvenence  ses  ths dcent nd des nt cnsttte n endseent by ISO  the pdct ned.
Eqvlent pdctsy be sed  they cn be shwn t led t the se eslts.
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4.3.15 Agar medium for plaque assay

4.3.15.1 A liquid

Add 10 l  DEAE-dextn sltn nd 40 l  7,5 % sd bcbnte sltn t 1 000 l 
Dble cncenttn  ntennceed ndx well. Only  the nflen vs test, dd 3,0l
 the Typsn  pnces nd PBS (-) sltn. Keep the sltn n the wte bth t 37 °C.

4.3.15.2 B liquid

Add 15 g  cell clte g t 1 000 l  wte nd x well. Stele by tclvng. Keep the
sltn n the wte bth t 60 °C.

4.3.15.3 Preparation of agar medium

Pepe g ed  plqe ssy wth A lqd nd B lqd wth ne t ne nt ndx well
jst bee sng.

4.3.16 Soybean casein digest broth with lecithin and polyoxyethylene sorbitan monooleate
(SCDLP broth)

Pepe the SCDLP bth by dsslvng 17,0 g  csen peptne, 3,0 g  syben peptne, 5,0 g 
sd chlde, 2,5 g  dsd hydgen phsphte, 2,5 g  glcse nd 1,0 g  lecthn n 1 000l
 wte. Mx well nd dd 7,0 g  nnnc sctnt. Adjst the pH t  vle between 6,8 nd 7,2 (t
25 °C) wth sd hydxde  hydchlc cd. Stele by tclvng. I the bth s nt ntended
t be sed edtely te peptn, peseve t t 5 °C t 10 °C. Neve se the SCDLP bth  t
hs been ept  lnge thn nenth te peptn.

NOTE SCDLP s  typcl netle. Ree t ASTM E 1054[7] nd EN 1040[8]  the ntn bt
the the netle.

5 Apparatus

Unless thewse specfed, se the llwng ppts ndtels.

5.1 Dry-heat sterilizer, cpble  ntnng the tepete t  vle between 160 °C nd 180 °C
wthn ±2 °C  the set pnt t eqlb cndtns.

5.2 Autoclave, cpble  ntnng  tepete  (121 ± 2) °C nd  pesse  (103 ± 5) P.

5.3 Hotplate with stirrer, or hot-water bath.

5.4 pH-meter, cpble  esng t ±0,2 nts.

5.5 Balance, cpble  the vlble nge  100 g ± 0,1 g t 0,01 g ± 0,000 1 g.

5.6 Micro pipetter, stele, wth 1 000 µl nd 200 µl tps.

5.7 Pipetter, cpble  ntng the plstc ppettes.

5.8 Plastic pipette, stele, wth cpctes  50 l ± 0,5 l, 25 l ± 0,25 l, 10 l ± 0,1 l nd
5l ± 0,05l.

5.9 Freezer, cpble  petng t  tepete  –(80 ± 2) °C  –(20 ± 2) °C.
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5.10 Liquid nitrogen bath,  the pesevtn ppxtely t −196 °C.

5.11 Membrane filter, stele, wth  pe se  0,22 μ.

5.12 Inverted microscope, cpble  beng sed  clted cells bsevtn.

5.13 Centrifuge, cpble  beng peted t  tepete  (4 ± 2) °C, nd eltve centgl ce
 ppxtely 1 000 g.

5.14 Six wells plastic plate, stele, wth n dheent type,  plqe ssy.

5.15 Flasks for cell culture use, stele, wth n dheent type,  cell clte e  75 c2 nd wth
the 0,2 μ flte vent cpwhch cn pevent bctel cntntn.

5.16 CO2 incubator, 5 % CO2, t  tepete  (34 ± 2) °C nd (37 ± 2) °C.

5.17 Incubator, cpble  ntnng  tepete  (25 ± 1) °C.

5.18 Vortex mixer,  eqed.

5.19 Sonicator,  eqed.

5.20 Cover film tht des nt ect vl stblty  bsbwte (de  plyethylene, plyppylene
 plyeste [ply(ethylene teephthlte)]. A fl thcness  0,05 t 0,10 s ecended.

NOTE Fls ct  stche bgs e ls stble.

5.21 Test tubes.

5.22 Centrifuge tube.

5.23 Gauze or absorbent cotton.

5.24 1 000 ml volumetric flask.

5.25 Stoppered Erlenmeyer flasks or media bottles, s eqed  peptn  ed.

6 Preparation

6.1 Restoration of host cell from cryopreservation

Pt  cypeseved stc hst cell n the wte bth t 37 °C nd dest pdly. Tnse the whle
ple  the dested hst cell nt  new fls  cell clte se wth 20 l  gwth ed.
Incbte the fls t 37 °C n the CO2 ncbt  (24 ± 2) h. Then, bseve the cell nde n nveted
cscpe  the cells e ttched n the btt  the fls. I the gwth s cnfed, g t the next
step. I nt, cntne t eep the fls n the ncbt.

Reve the gwth ed  the fls  the hst cell nd dd 20 l  the new gwth ed
t the fls. Incbte the fls t 37 °C n the CO2 ncbt  (48 ± 2) h. Then, bseve thenlye
nde the nvetedcscpe nd cnf  the cells e clted s  cnflent cellnlye n the
btt  the fls. I the sfcent gwth s nt cnfed, cntne t ncbte ntl the sfcent
gwth s cnfed. Then, pceed the sbclte by tng the llwng steps  6.2.
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6.2 Subculture of host cell

Reve the gwthed  the fls nd wsh the cellnlyewth 5l  PBS (-) tw tes.
Ate evng n ext PBS (-), dd 0,5l  typsn EDTA sltn t the fls nd sped the sltn
ve the whle sce. Incbte the fls t 37 °C n the CO2 ncbt  10 n t 20 n. Then,
bseve the fls  the cells e sttng t ce , tp the sde  the fls nd dspese the cells. Add
5l  the gwthed t the fls nd ppette the cell sspensn gently t vd the dge t the
cells. Tnse 1l  the cell sspensn nt  new fls  cell clte se wth 20l  the gwth
ed. The t  the sspensn nd the gwth ed y be chnged s needed. Incbte the
fls t 37 °C n the CO2 ncbt  3 dys t 5 dys ntl cnflent cellnlye s cnfed. The
clte pedy be chnged s needed.

In cse  cntnsly sbcltng the cell, epet the se pcede  the begnnng  6.2.

6.3 Cell culture for measuring virus infectivity titer

The cell clte n  6 wells plte s eqed  esng the nectvty tte  vs by the plqe
ssy. Tnse 1l  the sbclted cell sspensn peped n 6.2 nt  steleed bttle wth
20 ml of the growth medium.

The tn  the sspensn nd the gwthed cld be chnged s needed.

Tnse 3 l  the cell sspensn nt ech hle  the 6 wells plstc plte  the plqe ssy.
Incbte the plte t 37 °C n the CO2 ncbt  3 dys t 5 dys. The clte ped cld be chnged
s needed. Obseve the cndtn  the cells nde the nvetedcscpe nd cnf  the cells e
clted s  cnflent cellnlye n the btt  ech hle.

6.4 Preparation of test inoculums

6.4.1 Influenza virus

Pt the cypeseved stc vs sspensn n the wte bth t 37 °C nd dest pdly. Dlte the
dested stc nflen vs sspensn wth thentennceed t btn  vs sspensn
of 103 PFU/l t 104 PFU/l.

Reve the gwth ed  the fls  the hst cell nlye peped n 6.2, wsh the
nlye wth 5 l  the ntennce ed tw tes te evng n ext ntennce
ed. Inclte wth 1 l  the djsted nflen vs sspensn n the sce  the cell
nlye nd sped t the whle sce. Incbte the fls t 34 °C n the CO2 ncbt  1 h
t llw the vs t dsb t the cells. Add 20 l  the ntennce ed nd 30 μl  Typsn
deved  pnces nd PBS (-) sltn t the fls. Incbte the fls t 34 °C n the CO2 ncbt
 1 dy t 3 dys ntl bt 80 %  the nlye shws vs-ndced cytpthc eect nde the
nveted cscpe. Tnse the cntents  the fls nt  centgl tbe. Centge the vs
sspensn t 4 °C nd 1 000 g  15 n t septe the cell debs. Te the spentnt  the
centgl tbe te the centgtn. Ths s t be the stc nflen vs sspensn. Dvde
the sspensn nt new test tbes ppptely nd cypeseve t −80 °C n the eee. Chec the
cncenttn  the nectvty tte  vs  t s e thn 108 PFU/l. I the cncenttn s less
thn 108 PFU/l, pepe t  the begnnng.

Jst bee sng, pt the cypeseved stc nflen vs sspensn n the wte bth t 37 °C nd
dest t pdly. Adjst the cncenttn  the vs sspensn t 1 × 108 PFU/l t 5 × 108 PFU/
l wth thentennceed. Then, dlte the djsted vs sspensn wth wte t btn 10-
ld dltn sspensn. Ths s t be the test ncl. I t s nt ntended t be sed edtely,
peseve t n the eget t 4 °C.
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6.4.2 Feline calicivirus

Pt the cypeseved stc vs sspensn n the wte bth t 37 °C nd dest pdly. Dlte
the dested stc elne clcvs sspensn wth the ntennce ed t btn  vs
sspensn  bt 107 PFU/l.

The cncenttn  the vs sspensn cld be chnged s needed.

Reve the gwth ed  the fls  the hst cell nlye peped n 6.2, wsh the
nlye wth 5 l  the ntennce ed tw tes te evng n ext ntennce
ed. Inclte wth 1 l  the djsted elne clcvs sspensn n the sce  the cell
nlye nd sped t the whle sce. Incbte the fls t 37 °C n the CO2 ncbt  1 h
t llw the vs t dsb t the cells. Add 5 l t 20 l  the ntennce ed t the fls.
Incbte the fls t 37 °C n the CO2 ncbt  1 dy t 3 dys ntl bt 80 %  the nlye
shws vs-ndced cytpthc eect nde the nveted cscpe. Tnse the cntents  the
fls nt  centgl tbe. Centge the vs sspensn t 4 °C nd 1 000 g  15n t septe
the cell debs. Te the spentnt  the centgl tbe te the centgtn. Ths s t be
the stc elne clcvs sspensn. Dvde the sspensn nt new test tbes ppptely nd
cypeseve t −80 °C n the eee. Chec the cncenttn  the nectvty tte  vs  t s
e thn 108 PFU/l. I the cncenttn s less thn 108 PFU/l, pepe t  the begnnng.

Jst bee sng, pt the cypeseved stc elne clcvs sspensn n the wte bth t 37 °C
nd dest t pdly. Adjst the cncenttn  the vs sspensn t 1 × 108 PFU/l t 5 × 108
PFU/l wth thentennceed. Then, dlte the djsted vs sspensn wth wte t btn
10-ld dltn sspensn. Ths s t be the test ncl. I t s nt ntended t be sed edtely,
peseve t n the eget t 4 °C.

6.5 Preparation of test specimens

Mn testng shll be peed sng t lest thee specens  ech teted test tel. At
lest twelve specens  the ntetedtel nd nne specens  tetedtel e eqed.
Thee nteted test specens e sed t ese the nectvty tte  vs edtely te
ncltn. Thee nteted test specens nd thee teted test specens e sed t ese the
nectvty tte  vs te cntctng  24 h. Sx nteted test specens nd sx teted test
specens e sed  the cntl test n 6.6.

NOTE Use  e thn thee eplcte specens  the teted test tel cn help edce vblty,
especlly  tels tht shw lwe ntvl eects.

When testng  sees  ntvl tetents   sngle plye, ech ntvl tetent y be
cped t  sngle set  nteted specens  ll tests e cndcted t the se te sng the
se test ncl.

Pepe flt (50 ± 2)  × (50 ± 2)  specens  the teted nd the nteted test tels.
Specens shld be n thce thn 10 . I t s dfclt  pssble t ct the pdct nt 
sqe  ths se, then test specens n the ses nd shpes y be sed, s lng s they cn be
cveed wth  flwhch sce e s between 4002 nd 1 6002. It s peeble t pepe
test specens  the fnl pdct tsel. I nt, then the test specensy be peped n  t
stble  the testng sng the se wtels nd pcessngethds s e nlly sed 
the pdct. I the test specen s nt  50 × 50 sqe densn, the sed densns shll
be included in the test report.

When pepng specens, be se t vd cntntnwthcgnss  extnes gnc
debs. At the se te, be se t vd the specens t cntct ech the. I nyetl ppts s
sed t vd css-cntntn, t s necessy t ense tht the etl des nt hve ny ntvl
eect. I necessy, test specens cn be clened/dsnected/steled p t the testng (e.g. by
wpng wth 70% ethnl eslved n wte). Clenng  the test specen shll nt be llwed t vd
stenng, dssltn  the sce ctng  eltn  cpnents. I clenng s eqed de t
gss cntntn, the clenngethd shll be nclded n the test ept.
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6.6 Control test

6.6.1 General

The ppse  the cntl test s t cnf the sppessve efcency  gent’s ctvty n the test
specen. The sppessve efcencyens n cyttxc eect n the hst cell, n edctn  the cell
senstvty t vs, nd nctvtn  the ntvl ctvty n the SCDLP bth (4.3.16). Thee s  cse
tht the gent whch des nt bvsly shw the cyttxcty stll edces the nects  eplctng
blty  the vs, ths the gent nteees the evltn  the ntvl ctvty. Theee, the
cntl test shll be peed t exclde sch  pssblty  lng t evlte ppely.

6.6.2 Verification o cytotoxic eect on host cell

Add 10 l  ethe the SCDLP bth   stble, vldted netle t ech Pet dsh wth the
test specens peped n 6.5. It s ptnt t ense tht the netle cpletely wshes the
specens wth ppettng the SCDLP bth t lest  tes. Thee nteted test specens nd
thee teted test specens e sed  ths test.

Reve the gwth ed  the 6 wells plstc pltes peped n 6.3, wsh the nlye nce
wth 3 l  ntennce ed. Ate evng the ext ntennce ed, nclte 0,1 l 
the SCDLP bth ecveed  the test specen n the 2 wells. Pt the plte t 34 °C  nflen
vs  t 37 °C  elne clcvs n the CO2 ncbt  1 h, n the ente, tlte the pltes
evey 15n s the cellnlye wll be eptst. Then, wsh thenlye nce wth 3l  the
ntennce ed. Ate evng the ext ntennce ed, p 3 l  the g ed
 plqe ssy (4.3.15) nt the wells. Clse  ld nd eep t t  tepete  bt 10 n.
Ate cnfng the g cgltes, ncbte the plte t 34 °C  nflen vs  t 37 °C  elne
clcvs n the CO2 ncbt  2 dys t 3 dys.

Ate the ncbtn, dd 3 l  the ln sltn (4.3.5) t the wells, then eep t t 
tepete  e thn 1 h t fx the cells. Reve the ln sltn nd the g ed 
the wells, dd 3 l  the ethylene ble sltn (4.3.6), then eep t t  tepete  15 n
t dye the cells. Wsh the ext ethylene ble sltn wth tpped wte.

I n cyttxcty s bseved, pceed t the next step (see 6.6.3).

When cyttxcty s bseved, netle shld be celly dfed, chnged  the nt 
netle be celly ncesed. When t s dfclt t pceed wth 10 l  the netle de t
the se nd chctestcs  the test specen, then the vle  the sltny be ncesed.

I the netle sdfed, chnged  the nt  netle s ncesed, the se cndtn n
netle shll be ppled t the next step (6.6.3).

6.6.3 Verification o cell sensitivity to virus and the inactivation o antiviral activity

6.6.3.1 Procedure or verification

Add 10l  ethe the SCDLP bth (4.3.16)   stble, vldted netle t ech Pet dsh wth
the test specens peped n 6.5. It s ptnt t ense tht the netle cpletely wshes the
specens by ppettng the SCDLP bth t lest  tes. Thee nteted test specens nd thee
teted test specens e sed  ths test.

Te 5 l  the SCDLP bth  ech Pet dsh ecveed  the test specen nt new test
tbes, nd s  negtve cntl, te 5 l  the new SCDLP bth nt new thee test tbes. Then,
dd 50 μl   vs sspensn peped t be  cncenttn  (4 t 6) × 104 PFU/l nt the 9 tbes
nd eep the t 25 °C  30n.

Reve the gwth ed  the 6 wells plstc pltes peped n 6.3, wsh the nlye nce
wth 3 l  ntennce ed. Ate evng the ext ntennce ed, nclte 0,1 l
 ech test sspensn n the 2 wells. Pt the plte t 34 °C  nflen vs  t 37 °C  elne
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clcvs n the CO2 ncbt  1 h t llw the vs t dsb t the cells, n the ente, tlt
the pltes evey 15n s thenlye eepsste. Then, wsh thenlye nce wth 3l 
ntennce ed. Ate evng the ext ntennce ed, p 3 l  g ed 
plqe ssy (4.3.15) nt the wells. Clse  ld nd eep t  tepete  bt 10 n. Ate
cnfng the g cgltes, ncbte the plte t 34 °C  nflen vs  t 37 °C  elne
clcvs n the CO2 ncbt  2 dys t 3 dys.

Ate ncbtn, dd 3l  the ln sltn (4.3.5) t the wells, then eep t t  tepete
 e thn 1 h t fx the cells. Reve the ln sltn nd the g ed  the wells, dd
3l  theethylene ble sltn (4.3.6), then eep t t  tepete  15n t dye the cells.
Wsh the ext ethylene ble sltn wth tpped wte.

Select the wells cntnng 6 t 60 plqes. I the nbe  plqes n the wells cntnng the 0,1 l
lqts  the test sspensn s less thn 6, then cnt nd ecd the nbe  plqes n these
wells. I thee s n plqe ecveed n ny  the wells n the dltn sees, ecd the nbe 
plqes s "<1".

6.6.3.2 Determination of the infectivity titer of virus

F ech test sspensn, detene the nectvty tte  vs n ccdnce wth Fl (1):

S P= ×( )10 (1)

where

S s the nectvty tte  vs pe l pe test sspensn;

P s the vege plqe cnt  the dplcte wells.

6.6.3.3 Condition or verification or this test

By cpng the nectvty tte  vs  the SCDLP bth  negtve cntl wth tht  the
nteted test specen  the teted specen, the lgthc vle shll stsy the eqeents
of Fle (2) nd(3):

S S
n u

− ≤0 5, (2)

S S
n t

− ≤0 5, (3)

where

Sn s the vege  the cn lgth  the nectvty tte  vs, n PFU/l,  thee
 the SCDLP bth  negtve cntl;

Su s the vege  the cn lgth  the nectvty tte  vs, n PFU/l, ecveed
 thee  the nteted test specens;

St s the vege  the cn lgth  the nectvty tte  vs, n PFU/l, ecveed
 thee  the teted test specens.

I the bve vle s >0,5, the netle shld be celly dfed, chnged  the nt 
netle shld be celly ncesed.

I the netle s dfed, chnged  the nt  netle s ncesed, the se cndtn
bt netle shll be ppled t 7.4.
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7 Test procedure

7.1 Preparation of test specimen

All specens e peped n the stele Pet dsh n 6.5. Pt the teted sde  the pdct n tp
when plced n the stele Pet dsh. D nt test csssectns  the pdct.

7.2 Inoculation of test specimens

Ppette 0,4 l  the test ncl peped n 6.4 nt the test sce. Cve the test ncl wth
 pece  fl (5.20) thteses 40 × 40 nd gently pess dwn n the fl s tht the test
ncl speds t the edges. Me se tht the test ncl des nt le beynd the edges  the
fl. Ate the specen hs been nclted nd the cve fl ppled, clse wth the ld  the Pet
dish (see Figure 1).

Dimensions in millimetres

Key

1 cve fl

2 test ncl (0,4l)

3 test specimen

4 Pet dsh

5 ld  Pet dsh

Figure 1— Inoculation o test specimen and placement o cover film

Unless thewse specfed, the stndd se  the cve fl shll be  sqe 
(40 ± 2) × (40 ± 2)  the 50 × 50 test specen. I the test specen s nt  stndd
se, then the se  the fl shll bedfed n dect pptn. D nt, hweve,dy the se 
the fl t less thn 400 2, nd the gp  ech edge between the cve fl nd the test specen
shll lwys be 2,5 t 5,0. I the se  the cve fl des  40 × 40, the ctl
sed se shll be nclded n the test ept. The vle nd cncenttn  the ncl sed shll
ls be djsted t the cve fl n dect pptn. Inclde thedfctn n the test ept.
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It s essentl tht the test ncldes nt lebeynd the edges the cve fl. I thee edfcltes
n peventng sch lege n hydphlc sces, pcess sng ptn 1 belw. I t des nt help, pply
ptn 2. I ne  these ptns s sed t pevent lege, t shll be nclded n the test ept.

— Optn 1: Redce the vle  the test nclppled t the test sce. Hweve, d nt se less
thn 0,1l  the test ncl. When the vle  the test ncl s edced, the cncenttn
 the nectvty tte  vs n the ncl shll be ncesed s s t pvde the se nbe
 the nectvty tte  vs s when the nl vle  the test ncl s ppled.

— Optn 2: Incese the vscsty  the test ncl by ddng n net thcene sch s g.

7.3 Contact of the inoculated test specimens

Unless thewse specfed, eep ech  the Pet dsh wth the nclted test specens (ncldng
the nteted test specens) t (25 ± 1) °C nd  eltve hdty  nt less thn 90 %  24 h.

Othe cntct te p t 24 h y be ppled  geed pn by the elevnt ptes. In ths cse, the
dfed cntct te shll be nclded n the test ept.

7.4 Recovery of virus from test specimens

7.4.1 Test specimens immediately after inoculation

Iedtely te ncltn, pcess the thee nteted test specens by ddng 10l  ethe the
SCDLP bth (4.3.16)   stble, vldted netle t the Pet dsh. The nbe  the nectvty
tte  vs ecveed  the nteted test specens wll be sed t detene the ecvey
te  the vs. It s ptnt t ense tht the netle cpletely wshes the specens wth
ppettng the SCDLP bth t lest  tes.

I thee e ny chnges n vle  cpnent t be ppled t the netle, t shll be nclded n
the test ept. The vle chnge shll be ten ccnt  the clcltn descbed n 8.1.

Specl cnsdetns y be eqed t cheve  sfcent ecvey, n cse  ptn 2 n 7.2 nd
the vscsty  the ncl s ncesed. In ths cse, echncl gttns y be eqed, sch
s stchng, vtexng  snctng. I ne  these shws  ecvey te eqvlent t  spe
t tht  btned when tested wtht ddng vscsty, sch ethds y be sed. I ne  the
ltentve ecveyethds s sed, t shll be nclded n the test ept. Use  ltentve ecvey
ethdsy ect the ntvl ctvty nd shll theee be lly vldted.

7.4.2 Test specimens after contact

Ate the cntct s descbed n 7.3, pcess thee nteted test specens nd thee teted test
specens wth the se pcede descbed n 7.4.1. Pceed edtely t ese the nectvty
titer of virus recovered from the test specimen (see 7.5).

7.5 Determining the infectivity titer of virus by plaque assay

Enete plqes by peng 10-ld sel dltns  the sspensn ecveed n 7.4.1 nd 7.4.2
n the ntennce ed (4.3.9). Reve the gwth ed  6 wells plstc pltes wth the
hst cellnlye peped n 6.3, wsh thenlye nce wth 3l  ntennceed. Ate
evng ext ntennce ed, nclte 0,1 l  the sspensn ecveed n 7.4.1. nd 7.4.2
nd ech dltn nt the 2 wells  the plstc pltes. Pt the pltes t 34 °C  nflen vs  t
37 °C  elne clcvs n the CO2 ncbt  1 h t llw the vs t dsb t the cells, n the
ente, tlt the pltes evey 15n s the cell nlye eep ste. Then, wsh the nlye
nce wth 3l  thentennceed. Ate evng the ext ntennceed, p 3l
 the g ed nt the wells  plqe ssy (4.3.15). Clse  ld nd eep t  tepete
 bt 10n. Ate cnfng the g cgltes, ncbte the plte t 34 °C  nflen vs 
t 37 °C  elne clcvs n the CO2 ncbt  2 dys t 3 dys.
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Ate ncbtn, dd 3l  the ln sltn (4.3.5) t the wells nd eep t t  tepete
 e thn 1 h t fx the cells. Reve the ln sltn nd the g ed  the wells, dd
3l  theethylene ble sltn (4.3.6), then eep t t  tepete  15n t dye the cells.
Wsh the ext ethylene ble sltn wth tpped wte.

Select the tw wells cntnng 6 t 60 plqes n the se dltn sees. F ech dltn sees,
ecd the nbe  plqes, tgethe wth the dltn ct. I the nbe  plqes n the wells
cntnng the 0,1 l  the ecveed sspensn s less thn 6, then cnt nd ecd the nbe
 the plqes n these wells. I thee s n plqe ecveed n the wells cntnng the ecveed
sspensn, ecd the nbe  plqes s "<1".

NOTE T detene the nectvty tte  vs, the ethds le TCID50 cld be sed te pppte
vldtns.

8 Expression of results

8.1 Determination of the infectivity titer of virus

F ech test specen, detene the nectvty tte  vs ecveed n ccdnce wth
Fl (4):

N C D V A= × × ×( )10 / (4)

where

N s the nectvty tte  vs ecveed pe c2 of test specimen;

C s the vege nbe  plqe cnted  the dplcte wells;

D s the dltn ct  the wells cnted;

V s the vle  the SCDLP dded t the specen, nl;

A s the sce e  the cve fl, n c2.

Clclte the thetcen  the nbe  plqe ecveed n ech set  the test specens nd
expess ths vle n tw sgnfcnt fges. I n plqe s ecveed n ny  the wells, then ecd s
"<10 V" (whee V s the vle, nl,  the SCDLP dded t the specen). F clcltng the vege
when thee s n plqe ecveed, cnsde the nbe  plqe t be "10 V".

EXAMPLE In the cse  V = 10l, the nbe sed  clcltng the vege wll be 100.

8.2 Conditions for a valid test

8.2.1 When the four conditions given in 8.2.2, 8.2.3, 8.2.4 nd 8.2.5, espectvely, e stsfed, the test
s deeed vld. I ll cndtns e ntet, the test s cnsdeed s nvld nd the specens shll be
retested.

8.2.2 The lgthc vle  the nbe  plqes ecveed edtely te ncltn 
the nteted test specens shll stsy the eqeent  Fl (5):

L L L
max min mean

−( ) ( ) ≤/ ,0 2 (5)

© ISO 2019 – All rights reserved 13Copyright International Organization for Standardization 
Provided by IHS Markit under license with AENOR

Order Number: 02313836
Sold to:LIBRARY - UMT [700166E00243] - SALESOFSTANDARD@SIRIM.MY, 
Not for Resale,2021-04-28 02:49:51 UTCNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
`
`
,
`
,
,
`
`
`
,
,
`
`
,
`
`
,
,
-
`
-
`
`
,
`
`
`
,
,
,
`
-
-
-



ISO 21702:2019(E)

where

Lx s the cn lgth (.e. bse 10 lgth)  thex nbe  plqes e-
cveed   specen;

Lmin s the cn lgth  then nbe  plqes ecveed   specen;

Len s the cn lgth  the en nbe  plqes ecveed  the thee
specimens.

8.2.3 The vege nbe  plqes ecveed edtely te ncltn  the nteted test
specens shll be wthn the nge  2,5 × 105 PFU/c2 t 1,2 × 106 PFU/c2.

8.2.4 The nbe  plqes ecveed  ech nteted test specen te cntctng  24 h
shll nt be less thn 6,2 × 102 PFU/c2.

8.2.5 The sppessve efcency  the gent’s ctvty descbed n 6.6 s t be cnfed.

8.3 Calculation of the antiviral activity

When the test s deeed s vld, clclte the ntvl ctvty sng Fl (6) recording the result
t ne decl plce.

R U U A U U A= −( ) − −( ) = −
t t t t0 0

(6)

where

R s the ntvl ctvty;

U0 s the vege  the cn lgth  the nbe  plqes ecveed  the thee
nteted test specens edtely te ncltn, n PFU/c2;

Ut s the vege  the cn lgth  the nbe  plqes ecveed  the thee
nteted test specens te 24 h, n PFU/c2;

At s the vege  the cn lgth  the nbe  plqes ecveed  the thee
teted test specens te 24 h, n PFU/c2.

8.4 Effectiveness of the antiviral agent

The vle  the ntvl ctvty cn be sed t chctee the eectveness  n ntvl gent. The
ntvl-ctvty vles sed t defne the eectveness shll be geed pn by ll nteested ptes.

9 Repeatability and reproducibility

Repetblty nd epdcblty e dscssed qntttvely n Annex B.

10 Test report

The test ept shll nclde the llwng ntn:

)  eeence t ths dcent, .e. ISO 21702:2019;

b) the type  plstcs sed  the teted nd nteted test specens nd the se, shpe nd
thickness of the specimens;
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c) the type  plye sed  the cve fl nd the se, shpe nd thcness  the fl;

d) the speces  test vs nd hst cell sed nd the stn nbes, ndctng the esn  the
species of virus or host cell were used;

e) the volume of test inoculum used;

) the nbe  plqes n the test ncl;

g) the vles  U0, Ut nd At used in 8.3;

h) the ntvl ctvty clclted;

) detls  ny devtn  ths dcent s well s detls  ny ltentve pcedes,  sed,
ncldng clenngethd  the test specens, the se  net thcenes, the type nd vle 
netle sed, the se  n ltentve ecveyethd nd the se  n ltentve ncbtn
tepete;

j) dentfctn  the test lbty, nd the ne nd sgnte  the hed  the lbty;

) the dte  cenceent  the expeents;

l) the dte  the test ept.
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Annex A
(ntve)

Composition of media

A.1 General

Theed e vlble n theet nd sed  cell clte.

A.2 Composition of EMEM

The exple  cpstn  the EMEM s descbed n Tble A.1. The EMEM s vlble n theet.

Table A.1— Composition of EMEM

Composition in 1 000 ml water mg

An cds L-Arginine HCl 126,40

L-Cystne 2HCl 31,20

L-Gltne 292,00

L-Hstdne HCl ⋅ H2O 41,90

L-Isoleucine 52,50

L-Leucine 52,50

L-Lysne HCl 72,50

L-Methnne 15,00

L-Phenyllnne 32,50

L-Threonine 47,60

L-Typtphn 10,00

L-Tysne 2N ⋅ 2H2O 51,90

L-Vlne 46,80

Vtns Choline Chloride 1,00

D Clc Pntthente 1,00

Folic Acid 1,00

My Instl 2,00

Nctnde 1,00

Pydxne HCl 1,00

Rbflvn 0,10

Thne HCl 1,00

Ingnc slts Clc Chlde [CCl2] 200,00

Mgnes Slte [MgSO4] 97,70

Ptss Chlde [KCl] 400,00

Sd Chlde [NCl] 6 800,00

Sd Phsphte Mnbsc [NH4PO4, H2O] Mnhydte 140,00

Others Dextse 1 000,00

Phenl Red Sd Slt 10,00
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A.3 Composition of RPMI 1640 medium

RPMI 1640 s ls vlble n theet. The exple  cpstn s descbed n Tble A.2.

Table A.2— Composition of RPMI 1640

Composition in 1 000 ml water mg

An cds L-Agnne[Fee Bse] 200,00

L-Aspgne[Anhyds] 50,00

L-Asptc Acd 20,00

L-Cystne 2HCl 65,20

L-Gltc Acd 20,00

L-Gltne 300,00

Glycne 10,00

L-Hstdne[Fee Bse] 15,00

Hydxy-L-Plne 20,00

L-Isoleucine 50,00

L-Leucine 50,00

L-Lysne HCl 40,00

L-Methnne 15,00

L-Phenyllnne 15,00

L-Plne 20,00

L-Serine 30,00

L-Threonine 20,00

L-Typtphn 5,00

L-Tysne 2N ⋅ 2H2O 28,83

L-Vlne 20,00

Vtnes Btn 0,20

Choline Chloride 3,00

Folic Acid 1,00

y-Instl 35,00

Ncnde 1,00

D-Pntthenc Acd Heclc 0,25

p-Aminobenzoic Acid 1,00

Pydxne HCl 1,00

Rbflvn 0,20

Thne HCl 1,00

Vtne B12 0,005

Ingnc slts Clc Ntte 4H2O 100,00

Mgnes Slte[Anhyds] 48,84

Ptss Chlde 400,00

Sodium Chloride 6 000,00

Sd Phsphte Dbsc[Anhyds] 800,00

Others D-Glcse 2 000,00

Gltthne, Redced 1,00

Phenl Red N 5,30
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Annex B
(ntve)

Repeatability and reproducibility

B.1 Background

The cntent  ths nnex s bsed n the eslts  extensve esech cndcted t nvestgte
epetblty nd epdcblty  ths ethd. The epetblty nd the epdcblty  ths
ethd wee detened bsed n  sttstcl nlyss n ccdnce wth ISO 5725-2[13]. Replcted
test sng tw types  teted specens wee cndcted t  Jpnese lbtes.

B.2 Experiment

Mtels sed n the ntelbty testng nd the test cndtns ppled e sed n
Tble B.1.

Table B.1—Materials and test conditions

Antvl-teted specens PET fl, 50 sqe, 0,1 thcwth ntvl gents

Unteted specens PET fl, s bve, bt wtht ntvl gents

Cve fl PE fl, 40 sqe, 0,09 thc

Vs stn Influenza A virus(H3N2) ATCC VR-1679

Vle  ncl 0,4l

Ech  the  lbtes ced t the eplcte tests sng tw types  teted specens. The
nbe  specens sed t ech stge wee s specfed n ths dcent.

B.3 Results and discussion

Nbe  plqes (PFU/c2) s the nectvty tte  vs ecved pe c2 of test specimens.

The ntvl ctvty s clclted sng the llwng Fl (B.1):

R U U A U U A= −( ) − −( ) = −
t t t t0 0

(B.1)

where

R s the ntvl ctvty;

U0 s the vege  the cn lgth  the nbe  plqes ecveed  the thee
nteted test specens edtely te ncltn;

Ut s the vege  the cn lgth  the nbe  plqes ecveed  the thee
nteted test specens te 24 h;

At s the vege  the cn lgth  the nbe  plqes ecveed  the thee
teted test specens te 24 h.

Tble B.2 shws vege  ntvl ctvty nd stndd devtn  ech type  ntvl-teted
specens. The eplcted tests e ndcted n the tble s “1st blc” nd “2nd blc”.
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Table B.2— Average of antiviral activity and standard deviation

Specimen type
(see Tble B.1)

Average of antiviral activity (with standard deviation in brackets)

1st block 2nd block

Specimen A 2,97(0,71) 2,09 (0,51)

Specen B 2,23 (0,58) 1,96 (0,52)

Ech lbty peed tw eplcted tests n ech  the tw types  specens. Thee specens
wee sed n ech type  test specens. Fcts  vblty cnsdeed n the nlyss nclde the
vblty  the eplcte tests: VR, the vblty  lbty: VL, nd the vblty  the thee
specimens: VS. Hweve, cts VR nd VL cnnt be nded, s  septe nlyss ws peed
n ech blc. Tble B.3 shws the eslts  the nlyss  vnce (ANOVA) nd the ncetnty
clclted  the ntvl ctvty.

Table B.3— ANOVA table and uncertainty

Factor of variability Sum of
squares

Degrees of
freedom

Mean
square F-t F (p = 0,05) F (p = 0,01) F (test)

Replctn, VR 4,002 1 1 4,002 1 4,302 4 10,13 34,12

Lbty, VL 5,129 6 3 1,709 9 1,838 2 9,28 29,46

VR × VL (1st-de e, e1) 2,790 6 3 0,930 2 6,297 9 2,90 4,46 

Test specens, VS 2,279 4 1 2,279 4 15,432 6 4,15 7,50 

VL × VS 1,974 4 3 0,658 1 4,455 6 2,90 4,46 b

VR × VS 1,110 2 1 1,110 2 7,516 5 4,15 7,50 

VR × VL × VS 1,939 8 3 0,646 6 4,377 7 2,90 4,46 b

2nd-de e, e2 4,727 3 32 0,147 7

Ttl 23,953 3 47
 Sgnfcnt t 1 % level.

b Sgnfcnt t 5 % level.

These eslts shw tht VR nd VL e ndvdlly nt sttstclly sgnfcnt.

The llwng cnclsns cn be dwn  the eslts  ths esech:

— Repetblty: the stndd ncetnty nde epetblty cndtns  thee epeted
eseents cn be clclted  the bve fges s llws:

σ(e2) = [V(e2′)/3]1/2 = (0,147 7/3)1/2 = 0,222

— Repdcblty: the stndd ncetnty nde epdcblty cndtns cn be clclted 
the bve fges s llws:

σ(e1) = {[V(e1) − V(e2′)]/3}1/2 = [(0,930 2 − 0,147 7)/3]1/2 = 0,511

These vles e exples  the epetblty nd the epdcblty whch cn be btned wth
ths ethd, nd shld nt be gsly ppled t cceptnce  ejectn  lbty test eslts
btned wth deent test tes.
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