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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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

In exceptional circumstances, when a technical committee has collected data of a different kind from that 
which is normally published as an International Standard (“state of the art”, for example), it may decide by a 
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely 
informative in nature and does not have to be reviewed until the data it provides are considered to be no 
longer valid or useful. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO/TR 26369 was prepared by Technical Committee ISO/TC 217, Cosmetics. 
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Cosmetics — Sun protection test methods — Review and 
evaluation of methods to assess the photoprotection of sun 
protection products 

1 Scope 

This Technical Report reviews and evaluates the methods which are currently used to assess, for regulatory 
or self-regulatory purposes, the photoprotection of sun protection products applied on the human body. 

It is applicable to SPF and UVA protection, and both in vivo and in vitro methods. 

This Technical Report does not include the aspects of labelling in a wide sense. 

2 Terms and definitions 

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

2.1 
ultraviolet 
UV 
electromagnetic radiation with a wavelength shorter than that of visible light, but longer than soft X-rays and 
so named because the spectrum consists of electromagnetic waves with frequencies higher than those that 
humans identify as the color violet (purple) 

NOTE In this Technical Report the following wavelengths are considered: UVA: 320 nm to 400 nm; UVB: 290 nm to 
320 nm. 

2.2 
sun protection factor 
SPF 
〈of a sunscreen〉 laboratory measurement to assess the effectiveness of sunscreens against UV erythema 

NOTE 1 The higher the SPF, the more protection a sunscreen offers. 

NOTE 2 The SPF is a ratio between the ultraviolet dose required to produce minimal erythema reaction (redness) in 
protected skin (skin with sunscreen) compared to unprotected skin (skin without any sunscreen). 

3 Principle 

This systematic review and evaluation of the methods are conducted for development of those ISO Standards 
which assess the photoprotection provided by sun protection products applied on the human body. It will serve 
as a technical/scientific framework to identify the most suitable methods for standardization. 

The key parameters and elements are listed in Tables 1 to 6 in order to enable an easy comparison of the 
methods. 
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4 Sun protection test methods 

4.1 SPF in vivo 

The SPF in vivo methods currently used are given in Table 1. 

4.2 SPF in vitro 

The SPF in vitro methods based on transmittance evolved from the Diffey proposal and new methods based 
on measurement of free radicals or use of skin biopsies are given in Tables 2 and 3. The relevant parameters 
of methods based on transmittance are given in Table 4. 

4.3 UVA in vivo 

The methods reviewed by ISO/TC 217 are given in Tables 5 and 6. 

 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

—
 S

PF
 in

 v
iv

o 
m

et
ho

ds
 c

ur
re

nt
ly

 u
se

d 

Pa
ra

m
et

er
s 

In
te

rn
at

io
na

l 2
00

6 
[1

] a
 

FD
A

 1
99

9 
[2

] 
A

us
tr

al
ia

 1
99

8 
[3

] 

U
V 

de
fin

iti
on

 (U
VB

, U
VA

)
U

V
B

: 2
90

 n
m

 to
 3

20
 n

m
 

U
V

A
: 3

20
 n

m
 to

 4
00

 n
m

 

U
V

A
II 

32
0 

nm
 to

 3
40

 n
m

 U
V

A
I 3

40
 n

m
 to

 
40

0 
nm

 

U
V

B
: 2

90
 n

m
 to

 3
20

 n
m

 

U
V

A
: 3

20
 n

m
 to

 4
00

 n
m

 

S
ol

ar
 U

V
R

: 
29

0 
nm

 to
 4

00
 n

m
 

U
V

B
: 

29
0 

nm
 to

 3
20

 n
m

 

U
V

A
: 

32
0 

nm
 to

 4
00

 n
m

 

Vo
lu

nt
ee

rs
 s

el
ec

tio
n 

 
 

 

E
th

ic
al

 c
on

si
de

ra
tio

ns
 

H
el

si
nk

i, 
na

tio
na

l r
eg

ul
at

io
ns

, m
ed

ic
al

 s
ta

tu
s

N
ot

 d
ef

in
ed

 
M

ed
ic

al
 q

ue
st

io
nn

ai
re

 

A
ge

 li
m

ita
tio

n 
Ye

s,
 e

xc
lu

de
d 

be
lo

w
 a

ge
 o

f c
on

se
nt

 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 

In
fo

rm
ed

 c
on

se
nt

 
Ye

s,
 w

ith
 s

ig
na

tu
re

s 
Ye

s 
Ye

s 

E
xc

lu
si

on
 c

rit
er

ia
 

P
re

gn
an

t, 
la

ct
at

in
g 

w
om

en
 

P
ho

to
se

ns
iti

zi
ng

 m
ed

ic
at

io
n 

D
er

m
at

ol
og

ic
al

 p
ro

bl
em

s,
 h

is
to

ry
 o

f 
ab

no
rm

al
 re

sp
on

se
 to

 s
un

 

Ta
nn

in
g 

be
ds

 

N
o 

su
n 

da
m

ag
e,

 m
ar

ks
, b

le
m

is
he

s 
or

 n
ev

i 

S
ki

n 
di

se
as

e,
 a

bn
or

m
al

 re
sp

on
se

s 
to

 U
V

, 
ph

ot
ot

ox
ic

 o
r p

ho
to

-a
lle

rg
ic

 re
sp

on
se

, 
m

ed
ic

at
io

n 
(to

pi
ca

l o
r s

ys
te

m
ic

) k
no

w
n 

to
 

pr
od

uc
e 

ab
no

rm
al

 s
un

lig
ht

 re
sp

on
se

s 

S
un

bu
rn

, s
ca

rs
, a

ct
iv

e 
de

rm
al

 le
si

on
s 

an
d 

un
ev

en
 s

ki
n 

to
ne

s 
on

 th
e 

ar
ea

s 
to

 b
e 

te
st

ed
 

A
bn

or
m

al
 re

sp
on

se
 to

 m
ed

ic
at

io
n,

 U
V

 ra
di

at
io

n,
 

al
le

rg
ie

s 
to

 to
pi

ca
lly

 a
pp

lie
d 

co
sm

et
ic

s 

P
ho

to
to

xi
c 

or
 p

ho
to

se
ns

iti
zi

ng
 m

ed
ic

at
io

n 

Te
st

 s
ub

je
ct

s 
 

 
 

S
ki

n 
ph

ot
ot

yp
e 

an
d 

sk
in

 
co

lo
ur

 
Fi

tz
pa

tri
ck

 s
ki

n 
ty

pe
 (s

) I
, I

I, 
III

 o
r s

ki
n 

co
lo

ur
 

(IT
A

° 
va

lu
e 

> 
28

° 
ve

ry
 fa

ir,
 fa

ir-
sk

in
 a

nd
 

in
te

rm
ed

ia
te

 s
ki

n 
co

lo
ur

) a
nd

 u
nt

an
ne

d 
on

 
th

e 
te

st
 a

re
a 

P
ho

to
ty

pe
s 

I, 
II,

 II
I 

Fa
ir 

sk
in

 c
ol

ou
r 

P
ho

to
ty

pe
s 

I, 
II,

 II
I 

Fa
ir 

sk
in

 c
ol

ou
r 

Te
st

 a
re

a 
B

ac
k,

 b
et

w
ee

n 
sc

ap
ul

a 
lin

e 
an

d 
w

ai
st

 

S
ke

le
ta

l p
ro

tru
si

on
s 

an
d 

ex
tre

m
e 

ar
ea

s 
of

 
cu

rv
at

ur
e 

sh
ou

ld
 b

e 
av

oi
de

d 

Th
e 

ba
ck

 b
et

w
ee

n 
th

e 
be

ltl
in

e 
an

d 
th

e 
sh

ou
ld

er
 

bl
ad

e 
(s

ca
pu

la
e)

 a
nd

 la
te

ra
l t

o 
th

e 
m

id
lin

e 
B

ac
k,

 c
le

an
 d

ry
 s

ki
n,

 w
ith

ou
t a

ny
 s

un
ta

n 
or

 
su

nb
ur

n,
 a

ct
iv

e 
de

rm
al

 le
si

on
s,

 e
xc

es
si

ve
 h

ai
r, 

un
ev

en
 s

ki
n 

to
ne

s 
 

Ti
m

e,
 in

te
rv

al
 b

et
w

ee
n 

tw
o 

te
st

s 
N

o 
le

ss
 th

an
 2

 m
on

th
s,

 s
uf

fic
ie

nt
 in

te
rv

al
 fo

r 
re

ve
rs

al
 o

f s
ki

n 
ta

nn
in

g 
un

til
 th

e 
si

te
 is

 c
le

ar
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

a  
Th

e 
nu

m
be

rs
 in

 b
ra

ck
et

s 
re

fe
r t

o 
th

e 
B

ib
lio

gr
ap

hi
c  

re
fe

re
nc

es
. 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 3

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

In
te

rn
at

io
na

l 2
00

6 
[1

] 
FD

A
 1

99
9 

[2
] 

A
us

tr
al

ia
 1

99
8 

[3
] 

So
ur

ce
 o

f U
V 

ra
di

at
io

n 
 

 
 

S
ol

ar
 s

im
ul

at
or

 

Fi
ltr

at
io

n 

C
on

tin
uo

us
 e

m
is

si
on

 s
pe

ct
ru

m
 w

ith
 n

o 
ga

ps
 

or
 e

xt
re

m
e 

pe
ak

s 

S
ta

bl
e 

ou
tp

ut
 

Xe
no

n 
A

rc
 la

m
p 

re
co

m
m

en
de

d 
w

ith
 d

ic
hr

oi
c 

m
irr

or
 a

nd
 W

G
32

0 
+ 

U
G

11
/1

 m
m

 

C
on

tin
uo

us
 e

m
is

si
on

 s
pe

ct
ru

m
 2

90
 n

m
 to

 
40

0 
nm

, s
im

ila
r t

o 
su

nl
ig

ht
 a

t s
ea

 le
ve

l, 
10

° 
ze

ni
th

 a
ng

le
 

< 
1 

%
 e

ne
rg

y 
< 

29
0 

nm
 

u
 5

 %
 e

ne
rg

y 
> 

40
0 

nm
 

S
ta

bl
e 

ou
tp

ut
 a

fte
r a

pp
ro

pr
ia

te
 w

ar
m

-u
p 

tim
e 

Xe
no

n 
ar

c 
is

 p
re

fe
rre

d 

N
o 

pe
ak

 in
 U

V
B

; c
on

tin
ua

tio
n 

in
 th

e 
U

V
A

 

W
G

32
0 

fil
te

r, 
di

ch
ro

ic
 m

irr
or

 o
r h

ea
t a

bs
or

bi
ng

 
fil

te
r  

A
cc

ep
ta

nc
e 

lim
its

 

 %
R

C
E

E
 U

V
A

2/
U

V
A

1 

%
 R

C
E

E
 d

ef
in

ed
 in

 d
iff

er
en

t b
an

ds
 

W
.L

. r
an

ge
: 

R
C

E
E

%
: 

u
 2

90
 n

m
 

< 
0,

1 
%

 

29
0 

nm
 to

 3
00

 n
m

 
1,

0 
%

 to
 8

,0
 %

 

29
0 

nm
 to

 3
10

 n
m

 
49

,0
 %

 to
 6

5,
0 

%
 

29
0 

nm
 to

 3
20

 n
m

 
85

,0
 %

 to
 9

0,
0 

%
 

29
0 

nm
 to

 3
30

 n
m

 
91

,5
 %

 to
 9

5,
5 

%
 

29
0 

nm
 to

 3
40

 n
m

 
94

 %
 to

 9
7 

%
 

29
0 

nm
 to

 4
00

 n
m

 
99

,9
 %

 to
 1

00
 %

 

U
V

A
II 
W

 2
0 

%
 U

V
A

I W
 6

0 
%

 o
f t

he
 to

ta
l U

V
 

irr
ad

ia
nc

e 
to

 e
ns

ur
e 

th
at

 a
pp

ro
pr

ia
te

 
am

ou
nt

s 
of

 U
V

A
 ra

di
at

io
n 

ar
e 

in
cl

ud
ed

 

N
ot

 d
ef

in
ed

 
< 

0,
01

 %
 <

 2
90

 n
m

 

“R
ed

” &
 “b

lu
e”

 a
cc

ep
ta

nc
e 

lim
its

 (±
 4

 n
m

): 
gr

ap
h 

Irr
ad

ia
nc

e 
un

ifo
rm

ity
 

A
s 

un
ifo

rm
 a

s 
po

ss
ib

le
, n

o 
m

or
e 

th
an

 1
0 

%
 

fo
r l

ar
ge

 b
ea

m
 

W
ith

in
 1

0 
%

 
U

ni
fo

rm
ity

 o
f s

po
t a

pp
ea

ra
nc

e 
(n

o 
ha

lf-
m

oo
n 

sh
ap

e)
 

To
ta

l i
rr

ad
ia

nc
e 

Lo
w

er
 th

an
 1

60
 m

W
/c

m
2  

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

 

ISO/TR 26369:2009(E)

4 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

In
te

rn
at

io
na

l 2
00

6 
[1

] 
FD

A
 1

99
9 

[2
] 

A
us

tr
al

ia
 1

99
8 

[3
] 

(S
pe

ct
ro

) r
ad

io
m

et
ry

 
 

 
 

C
he

ck
in

g 
of

 U
V

 s
ou

rc
e 

em
is

si
on

 s
pe

ct
ru

m
 b

y 
sp

ec
tro

ra
di

om
et

ry
 

S
pe

ct
ro

ra
di

om
et

ric
 c

he
ck

 a
t l

ea
st

 o
nc

e 
a 

ye
ar

 b
y 

an
 in

de
pe

nd
en

t e
xp

er
t o

r e
ac

h 
tim

e 
a 

si
gn

ifi
ca

nt
 p

hy
si

ca
l (

op
tic

al
) c

om
po

ne
nt

 is
 

ch
an

ge
d 

C
ol

ip
a 

gu
id

el
in

es
 “m

on
ito

rin
g 

of
 U

V
 li

gh
t 

so
ur

ce
s”

 

M
ea

su
re

d 
pe

rio
di

ca
lly

 w
ith

 a
n 

ac
cu

ra
te

ly
-

ca
lib

ra
te

d 
sp

ec
tro

ra
di

om
et

er
 s

ys
te

m
 o

r 
eq

ui
va

le
nt

 in
st

ru
m

en
t  

N
ot

 d
ef

in
ed

 

R
ad

io
m

et
ry

 
B

ef
or

e 
ex

po
su

re
 o

f e
ac

h 
te

st
 s

ite
, c

he
ck

in
g 

w
ith

 a
 c

al
ib

ra
te

d 
ra

di
om

et
er

 
N

ot
 d

ef
in

ed
 

B
ef

or
e 

an
d 

af
te

r e
ac

h 
te

st
 s

er
ie

s,
 v

ar
ia

tio
ns

 
ke

pt
 to

 a
 m

in
im

um
; U

V
 m

on
ito

r r
es

po
ns

e 
re

st
ric

te
d 

to
 U

V
 ra

ng
e 

re
co

m
m

en
de

d 

Te
st

 s
ite

 d
es

cr
ip

tio
n 

 
 

 

M
od

e 
of

 d
el

in
ea

tio
n 

S
ki

n 
m

ar
ke

r a
nd

/o
r t

em
pl

at
e 

m
ad

e 
fro

m
 a

 
no

n-
ab

so
rb

en
t m

at
er

ia
l 

O
ut

lin
ed

 w
ith

 in
k 

M
ea

ns
 w

hi
ch

 d
o 

no
t i

nt
er

fe
re

 w
ith

 th
e 

te
st

 o
r 

ha
rm

 th
e 

su
bj

ec
t 

A
pp

lic
at

io
n 

su
rfa

ce
 

B
et

w
ee

n 
30

 c
m

2  
an

d 
60

 c
m

2  
M

in
im

um
 5

0 
cm

2 ,
 e

.g
. 5

 ×
 1

0 
cm

 
M

in
im

um
 o

f 3
0 

cm
2 ,

 m
ax

im
um

 n
ot

 d
ef

in
ed

 

S
pa

ce
 b

et
w

ee
n 

te
st

 s
ite

s 
M

in
im

um
 d

is
ta

nc
e 

of
 1

 c
m

 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 

Te
st

 s
ite

 p
re

-tr
ea

tm
en

t 
P

os
si

bl
e 

w
ith

 d
ry

 c
ot

to
n 

pa
d 

N
ot

 d
ef

in
ed

 
W

ar
m

 w
at

er
 a

nd
 to

w
el

in
g 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 5

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d )
 

Pa
ra

m
et

er
s 

In
te

rn
at

io
na

l 2
00

6 
[1

] 
FD

A
 1

99
9 

[2
] 

A
us

tr
al

ia
 1

99
8 

[3
] 

Pr
od

uc
t q

ua
nt

ity
 

an
d 

ap
pl

ic
at

io
n 

 
 

 

Q
ua

nt
ity

 a
pp

lie
d 

2 
m

g/
cm

2  
± 

2,
5 

%
 

S
en

si
tiv

ity
 o

f t
he

 b
al

an
ce

, a
t l

ea
st

 0
,1

 m
g 

M
et

ho
d 

of
 w

ei
gh

in
g 

by
 lo

ss
 

2 
m

g/
cm

2  
2 

± 
0,

1 
m

g/
cm

2  

P
os

iti
on

 o
f v

ol
un

te
er

s 
P

os
iti

on
 in

 a
 w

ay
 to

 e
ns

ur
e 

th
at

 th
e 

co
m

pl
et

e 
am

ou
nt

 o
f t

es
t p

ro
du

ct
 is

 e
ve

nl
y 

ap
pl

ie
d 

an
d 

re
m

ai
ns

 o
n 

sk
in

, s
ea

te
d 

or
 

pr
on

e 
po

si
tio

n,
 e

xc
ep

te
d 

fo
r p

ow
de

r 
pr

od
uc

ts
 te

st
ed

 o
nl

y 
in

 p
ro

ne
 p

os
iti

on
 

N
o 

in
di

ca
tio

n,
 s

am
e 

po
si

tio
n 

as
 d

el
in

ea
tio

n?
 

N
ot

 d
ef

in
ed

 

M
od

e 
of

 d
el

iv
er

y 
Lo

tio
n,

 li
qu

id
, m

ilk
, c

re
am

, s
pr

ay
: 

sy
rin

ge
/p

ip
et

te
 d

ro
pl

et
s 

on
 th

e 
w

ho
le

 te
st

 
si

te
 

S
pr

ea
di

ng
 ti

m
e 

in
 th

e 
ra

ng
e 

of
 2

0 
s 

to
 5

0 
s,

 
lo

w
 p

re
ss

ur
e 

of
 a

pp
lic

at
io

n 

P
ow

de
rs

: s
pa

tu
la

, f
in

ge
r, 

A
pp

lic
at

or
 p

uf
f. 

+  
w

at
er

 

C
D

-R
O

M
 fo

r a
pp

lic
at

io
n 

pr
oc

ed
ur

e 
tra

in
in

g 
fo

r e
m

ul
si

on
s 

an
d 

po
w

de
rs

 

V
ol

um
et

ric
 s

yr
in

ge
 

P
as

te
s 

an
d 

oi
nt

m
en

ts
 s

ha
ll 

be
 w

ei
gh

ed
 

W
ei

gh
in

g 
bo

at
 o

r w
ei

gh
ed

 s
yr

in
ge

 

S
pr

ea
di

ng
 a

cc
or

di
ng

 to
 th

e 
sp

on
so

r i
ns

tru
ct

io
ns

 

P
ro

du
ct

 fi
lm

 li
gh

tly
 a

nd
 e

ve
nl

y 
ap

pl
ie

d 
w

ith
 

un
ifo

rm
 th

ic
kn

es
s 

V
al

id
at

io
n 

of
 th

e 
m

et
ho

d 
by

 th
e 

te
st

 fa
ci

lit
y 

R
oo

m
 te

m
pe

ra
tu

re
, a

ir 
co

nd
iti

on
in

g 
R

oo
m

 te
m

pe
ra

tu
re

 b
et

w
ee

n 
18

 °
C

 a
nd

 
26

 °
C

 
N

ot
 d

ef
in

ed
 

A
ir-

co
nd

iti
on

ed
, 2

0 
°C

 a
nd

 2
5 

°C
 

D
ry

in
g 

tim
e 

15
 m

in
 to

 3
0 

m
in

 
A

t l
ea

st
 1

5 
m

in
 

A
t l

ea
st

 1
5 

m
in

 

Fi
ng

er
 c

ot
 

If 
ap

pr
op

ria
te

 
Ye

s 
Ye

s 
re

co
m

m
en

de
d,

 o
th

er
 a

pp
ro

pr
ia

te
 m

ea
ns

 
m

ay
 b

e 
us

ed
 

R
an

do
m

iz
at

io
n 

Ye
s 

Ye
s 

N
ot

 d
ef

in
ed

 

B
lin

de
d 

ap
pl

ic
at

io
n 

N
ot

 d
ef

in
ed

 
Ye

s 
N

ot
 d

ef
in

ed
 

 

ISO/TR 26369:2009(E)

6 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

In
te

rn
at

io
na

l 2
00

6 
[1

] 
FD

A
 1

99
9 

[2
] 

A
us

tr
al

ia
 1

99
8 

[3
] 

U
V 

ex
po

su
re

s 
 

 
 

P
os

iti
on

 o
f v

ol
un

te
er

s 
P

os
iti

on
 s

ha
ll 

be
 th

e 
sa

m
e 

fo
r p

ro
du

ct
 

ap
pl

ic
at

io
ns

, f
or

 U
V

 e
xp

os
ur

e 
an

d 
fo

r M
E

D
 

as
se

ss
m

en
t 

U
pr

ig
ht

 o
r p

ro
ne

 p
os

iti
on

 
S

ea
te

d 
or

 p
ro

ne
 p

os
iti

on
  

E
xp

os
ur

e 
su

b-
si

te
 s

ur
fa

ce
 

A
t l

ea
st

 0
,5

 c
m

2 ,
 re

co
m

m
en

de
d 

1 
cm

2  

D
is

ta
nc

e 
be

tw
ee

n 
su

b-
si

te
s 

at
 le

as
t 0

.8
 c

m
 

W
 1

 c
m

2  
A

pp
ro

xi
m

at
el

y 
1 

cm
2  

D
is

ta
nc

e 
be

tw
ee

n 
su

b-
si

te
s 

at
 le

as
t 1

 c
m

 a
nd

 
1 

cm
 fr

om
 a

ny
 e

dg
e 

of
 th

e 
te

st
 s

ite
 

N
um

be
r o

f s
ub

-s
ite

s 
M

in
im

um
 o

f 5
 fo

r M
E

D
u 

an
d 

M
E

D
p 

5 
fo

r t
he

 u
np

ro
te

ct
ed

 a
re

a 

7 
fo

r t
he

 p
ro

te
ct

ed
 a

re
as

 

M
in

im
um

 o
f 5

 fo
r M

E
D

u 
an

d 
M

E
D

p 

P
ro

vi
si

on
al

 in
di

vi
du

al
 

M
E

D
u 

Th
e 

da
y 

pr
io

r t
o 

th
e 

pr
od

uc
t t

es
tin

g,
 

de
te

rm
in

ed
 a

ga
in

 o
n 

th
e 

sa
m

e 
da

y 
as

 th
e 

te
st

 s
un

sc
re

en
s 

or
 e

st
im

at
io

n 
of

 th
e 

M
E

D
u 

by
 c

ol
or

im
et

ry
 (I

TA
°)

  

U
su

al
ly

 th
e 

da
y 

pr
io

r t
o 

te
st

in
g 

a 
pr

od
uc

t 

D
et

er
m

in
ed

 a
ga

in
 o

n 
th

e 
sa

m
e 

da
y 

as
 th

e 
te

st
 

su
ns

cr
ee

ns
 

P
re

di
ct

io
n 

by
 e

xp
er

ie
nc

ed
 te

st
er

 o
r p

ro
vi

si
on

al
 

M
E

D
u 

th
e 

da
y 

be
fo

re
 

P
ro

gr
es

si
on

 o
f U

V
 d

os
e 

G
eo

m
et

ric
 p

ro
gr

es
si

on
 o

f e
ith

er
 (1

,2
5n )

 o
r 

(1
,1

2n )
 fo

r t
he

 u
np

ro
te

ct
ed

 a
re

a.
 F

or
 th

e 
pr

ot
ec

te
d 

ar
ea

s,
 a

 m
in

im
um

 o
f f

iv
e 

su
b-

si
te

s 
ce

nt
er

ed
 o

n 
th

e 
ex

pe
ct

ed
 S

P
F 

× 
M

E
D

u 
sh

al
l 

be
 e

xp
os

ed
 w

ith
 a

 g
eo

m
et

ric
 p

ro
gr

es
si

on
 o

f 
ei

th
er

 (1
,2

5n )
 o

r (
1,

12
n )

 

A
 m

ax
im

um
 p

ro
gr

es
si

on
 o

f 1
,1

2 
m

us
t b

e 
us

ed
 fo

r e
xp

ec
te

d 
S

P
F 

> 
25

 

G
eo

m
et

ric
 p

ro
gr

es
si

on
 (1

,2
5n )

 fo
r t

he
 

un
pr

ot
ec

te
d 

ar
ea

 

Fo
r t

he
 p

ro
te

ct
ed

 a
re

as
 g

eo
m

et
ric

 s
er

ie
s 

of
 fi

ve
 

ex
po

su
re

 w
he

re
 th

e 
m

id
dl

e 
ex

po
su

re
 is

 p
la

ce
d 

to
 y

ie
ld

 th
e 

ex
pe

ct
ed

 S
P

F 
pl

us
 tw

o 
ot

he
r 

ex
po

su
re

s 
pl

ac
ed

 a
ro

un
d 

th
e 

m
id

dl
e 

ex
po

su
re

 

A
cc

or
di

ng
 to

 th
e 

ex
pe

ct
ed

 S
PF

 (X
) 

S
P

F 
< 

8:
 0

,6
4,

 0
,8

, 0
,9

, 1
,1

 .1
, 1

.2
5,

 1
,5

6X
 

S
P

F 
8 

to
 1

5:
 0

,6
9,

 .8
3,

 0
,9

1,
 1

, 1
,0

9,
 1

,2
, 1

.4
4X

 

S
P

F 
> 

15
: 0

,7
6,

 0
,8

7,
 0

,9
3,

1,
 1

,0
7,

1,
15

, 1
,3

2X
 

U
np

ro
te

ct
ed

 M
E

D
 re

-d
et

er
m

in
ed

 w
ith

 a
 d

os
e 

ra
ng

e 
of

 c
a 

0,
6 

to
 1

,5
 p

ro
vi

si
on

al
 M

E
D

u 

Fo
r p

ro
te

ct
ed

 s
ki

n 
th

e 
do

se
 ra

ng
e 

is
 m

ul
tip

lie
d 

by
 th

e 
ex

pe
ct

ed
 S

P
F 

In
cr

em
en

ts
 b

et
w

ee
n 

su
b-

si
te

s 
no

 m
or

e 
th

an
 

1,
25

 

u
 1

.1
18

 fo
r S

P
F 
W

 2
5 

R
an

do
m

iz
ed

 U
V

 e
xp

os
ur

e 
N

ot
 d

ef
in

ed
 

Ye
s 

if 
on

ly
 o

ne
 p

ro
du

ct
 is

 b
ei

ng
 te

st
ed

 
N

ot
 d

ef
in

ed
 

P
ro

du
ct

 re
m

ov
al

 
P

ro
du

ct
s 

m
ay

 b
e 

re
m

ov
ed

 g
en

tly
 u

si
ng

 a
 

co
tto

n 
pa

d 
an

d 
m

ild
 lo

tio
n 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

A
m

bi
en

t c
on

di
tio

ns
 

18
 °

C
 to

 2
6 

°C
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 7

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

In
te

rn
at

io
na

l 2
00

6 
[1

] 
FD

A
 1

99
9 

[2
] 

A
us

tr
al

ia
 1

99
8 

[3
] 

R
es

po
ns

e 
de

sc
rip

tio
n 

 
 

 

D
ef

in
iti

on
 o

f r
es

po
ns

e 
Th

e 
M

E
D

 is
 th

e 
lo

w
es

t U
V

 d
os

e 
th

at
 

pr
od

uc
es

 th
e 

fir
st

 p
er

ce
pt

ib
le

 u
na

m
bi

gu
ou

s 
er

yt
he

m
a 

w
ith

 d
ef

in
ed

 b
or

de
rs

 a
pp

ea
rin

g 
ov

er
 m

os
t o

f t
he

 fi
el

d,
 1

6 
h 

to
 2

4 
h 

af
te

r U
V

 
ex

po
su

re
 

Th
e 

M
E

D
 is

 th
e 

qu
an

tit
y 

of
 e

ry
th

em
a-

ef
fe

ct
iv

e 
en

er
gy

 re
qu

ire
d 

to
 p

ro
du

ce
 th

e 
fir

st
 p

er
ce

pt
ib

le
 

un
am

bi
gu

ou
s 

re
dn

es
s 

re
ac

tio
n 

w
ith

 c
le

ar
ly

 
de

fin
ed

 b
or

de
rs

 a
t 2

2 
h 

to
 2

4 
h 

po
st

-e
xp

os
ur

e 

M
in

im
um

 q
ua

nt
ity

 o
f r

ad
ia

nt
 e

ne
rg

y 
to

 p
ro

du
ce

 
a 

pe
rc

ep
tib

le
 re

dd
en

in
g 

of
 h

um
an

 s
ki

n.
 T

he
 fi

rs
t 

su
bs

ite
 to

 s
ho

w
 a

 m
in

im
al

 re
dn

es
s 

pe
rc

ep
tib

le
 

to
 th

e 
ey

e,
 (w

ith
 n

or
m

al
 v

is
io

n)
 

U
ni

ts
 

J/
m

2  
or

 m
J/

cm
2  

or
 M

E
D

 u
ni

ts
 o

r t
im

e 
(s

ec
on

ds
) i

f t
he

 fl
ux

 is
 c

on
st

an
t t

hr
ou

gh
ou

t 
th

e 
te

st
 

J/
m

2  
E

ne
rg

y 
or

 ti
m

e 
(if

 fl
ux

 c
on

st
an

t) 

Ti
m

e 
of

 a
ss

es
sm

en
t 

16
 h

 to
 2

4 
h 

po
st

-e
xp

os
ur

e 

M
E

D
u 

an
d 

M
E

D
p 

on
 s

am
e 

da
y 

22
 h

 to
 2

4 
h 

po
st

-e
xp

os
ur

e 
16

 h
 to

 2
4 

h 
po

st
-e

xp
os

ur
e 

C
on

di
tio

ns
 o

f o
bs

er
va

tio
n 

S
uf

fic
ie

nt
 a

nd
 u

ni
fo

rm
 il

lu
m

in
at

io
n:

 a
t l

ea
st

 
45

0 
lx

 
Ill

um
in

at
io

n:
 tu

ng
st

en
 o

r w
ar

m
 w

hi
te

 fl
uo

re
sc

en
t 

lig
ht

 b
ul

b 

45
0 

lx
 to

 5
50

 lx
 (a

t t
he

 te
st

 s
ite

) 

Fu
ll 

da
yl

ig
ht

, o
r a

 tu
ng

st
en

 fi
la

m
en

t l
ig

ht
 

pr
ov

id
in

g 
ad

eq
ua

te
 il

lu
m

in
at

io
n;

 m
at

t n
eu

tra
l 

w
al

l c
ol

ou
rs

 

P
os

iti
on

 o
f v

ol
un

te
er

s 
S

am
e 

po
si

tio
n 

us
ed

 fo
r t

he
 U

V 
ex

po
su

re
 

S
am

e 
po

si
tio

n 
us

ed
 fo

r t
he

 U
V 

ex
po

su
re

 
S

ea
te

d 
or

 p
ro

ne
 p

os
iti

on
 

B
io

lo
gi

ca
l e

nd
po

in
t 

E
ry

th
em

a 
E

ry
th

em
a 

E
ry

th
em

a 

E
va

lu
at

or
 

N
or

m
al

 c
ol

ou
r a

nd
 a

cu
ity

 v
is

io
n 

di
ffe

re
nt

 
fro

m
 th

e 
pe

rs
on

 w
ho

 a
pp

lie
d 

th
e 

su
ns

cr
ee

n 
or

 a
dm

in
is

te
re

d 
th

e 
U

V
 d

os
es

 

D
iff

er
en

t f
ro

m
 th

e 
pe

rs
on

 w
ho

 a
pp

lie
d 

th
e 

su
ns

cr
ee

n 
or

 a
dm

in
is

te
re

d 
th

e 
U

V
 d

os
es

 
N

or
m

al
 v

is
io

n,
 c

ol
ou

r v
is

io
n 

ch
ec

ke
d 

D
at

a 
re

je
ct

io
n 

cr
ite

ria
 o

n 
in

di
vi

du
al

 te
st

 s
ite

 
A

ll 
si

te
s 

vi
si

bl
e 

or
 n

o 
si

te
 v

is
ib

le
, r

es
po

ns
es

 
on

 th
e 

tre
at

ed
 s

ite
s 

ra
nd

om
ly

 a
bs

en
t 

R
ej

ec
tio

n 
of

 th
e 

su
bj

ec
t i

f M
E

D
u 

or
 M

E
D

p 
of

 
st

an
da

rd
 p

ro
du

ct
 n

ot
 d

et
er

m
in

ed
 

A
ll 

si
te

s 
vi

si
bl

e 
or

 n
o 

si
te

 v
is

ib
le

, r
es

po
ns

es
 o

n 
th

e 
tre

at
ed

 s
ite

s 
ra

nd
om

ly
 a

bs
en

t (
in

di
ca

tio
n 

of
 

un
ev

en
 s

pr
ea

di
ng

) 

If 
th

e 
re

su
lt 

ob
ta

in
ed

 u
si

ng
 th

e 
re

fe
re

nc
e 

pr
od

uc
t o

n 
a 

su
bj

ec
t v

ar
ie

s 
by

 >
 2

5 
%

 o
f t

he
 

av
er

ag
e 

va
lu

e 
of

 th
at

 te
st

 s
er

ie
s 

th
e 

re
su

lts
 o

f 
th

e 
su

bj
ec

t a
re

 e
xc

lu
de

d 

If 
m

or
e 

th
an

 tw
o 

su
bj

ec
ts

 re
tu

rn
 S

P
Fs

 fo
r t

he
 

te
st

 p
ro

du
ct

 w
hi

ch
 v

ar
y 

by
 >

 2
5 

%
 o

f t
he

 m
ea

n 
S

P
F,

 a
 n

ew
 s

am
pl

e 
sh

ou
ld

 o
bt

ai
ne

d 
 

 

ISO/TR 26369:2009(E)

8 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

In
te

rn
at

io
na

l 2
00

6 
[1

] 
FD

A
 1

99
9 

[2
] 

A
us

tr
al

ia
 1

99
8 

[3
] 

R
ef

er
en

ce
 s

un
sc

re
en

 
fo

rm
ul

at
io

ns
 

 
 

 

R
ef

er
en

ce
 s

un
sc

re
en

 
fo

rm
ul

at
io

ns
 u

se
d 

E
xp

ec
te

d 
S

PF
 <

 S
P

F 
20

 P
2 

or
 P

3 
or

 P
7 

E
xp

ec
te

d 
S

PF
 W

 S
P

F 
20

 P
2 

or
 P

3 

Th
e 

sa
m

e 
ha

s 
to

 b
e 

te
st

ed
 o

n 
ev

er
y 

su
bj

ec
t 

in
 th

e 
sa

m
e 

se
rie

s 
of

 a
t l

ea
st

 te
n 

su
bj

ec
ts

 

H
om

os
al

at
e 

8 
%

 S
P

F 
4,

47
 (S

.D
.: 

1,
27

9)
 

O
n 

ea
ch

 te
st

 s
ub

je
ct

 e
ith

er
: 

*H
om

os
al

at
e 

8 
%

 
S

P
F 

4,
47

 

*P
3 

S
P

F 
15

,5
 

or
 v

al
ue

s 
de

riv
ed

 fr
om

 th
e 

la
bo

ra
to

ry
’s

 h
is

to
ric

al
 

re
co

rd
 o

n 
its

 te
st

 re
su

lts
 

A
cc

ep
ta

nc
e 

lim
its

 (r
an

ge
s)

M
ea

n 
S

P
F 

± 
2 

S
E

 

P
2:

 1
6,

6 
(1

4,
2 

to
 1

9,
0)

 

P
3:

 1
6,

2 
(1

3,
8 

to
 1

8,
7)

 P
7:

 5
,1

 (4
,4

 to
 5

,9
)  

Th
e 

S
P

F 
m

us
t f

al
l w

ith
in

 th
e 

ra
ng

e 
4,

47
 ±

 1
,2

79
 

an
d 

th
e 

95
 %

 C
I o

f t
he

 m
ea

n 
S

P
F 

m
us

t c
on

ta
in

 
th

e 
va

lu
e 

fo
ur

 

* 
H

om
os

al
at

e 
8 

%
 

S
P

F 
± 

2 
S

D
 ∈

 [4
 to

 5
] 

* 
P

3 
S

P
F 

± 
2 

S
D

 ∈
 [1

2.
5 

to
 1

8.
5]

 

C
al

cu
la

tio
n 

an
d 

re
su

lts
 

 
 

 

N
um

be
r o

f t
es

t s
ub

je
ct

s 
M

in
im

um
 o

f t
en

, m
ax

im
um

 o
f t

w
en

ty
 fi

ve
 

N
o 

m
or

e 
th

an
 tw

en
ty

 fi
ve

, a
t l

ea
st

 tw
en

ty
 v

al
id

 
da

ta
 

M
in

im
um

 o
f t

en
, m

ax
im

um
 n

ot
 d

ef
in

ed
 

C
al

cu
la

tio
n 

of
 m

ea
n 

S
P

F 
A

rit
hm

et
ic

 m
ea

n,
 m

in
im

um
 o

f t
en

 v
al

id
 

re
su

lts
 a

nd
 a

 m
ax

im
um

 o
f t

w
en

ty
 s

ha
ll 

be
 

us
ed

 fo
r t

he
 c

al
cu

la
tio

n 
of

 S
PF

 

A
 m

ax
im

um
 o

f f
iv

e 
re

su
lts

 m
ay

 b
e 

ex
cl

ud
ed

 
fro

m
 th

e 
ca

lc
ul

at
io

n 
of

 th
e 

m
ea

n 
S

P
F;

 e
ac

h 
ex

cl
us

io
n 

ha
s 

to
 b

e 
ju

st
ifi

ed
 

M
ea

n,
 S

D
, t

 v
al

ue
 a

t 5
 %

 w
ith

 n
 −

 1
, S

E
M

 
A

rit
hm

et
ic

al
 m

ea
n,

 e
xp

re
ss

ed
 to

 o
ne

 d
ec

im
al

 
po

in
t 

S
ta

tis
tic

al
 c

rit
er

io
n 

95
 %

 c
on

fid
en

ce
 in

te
rv

al
 s

ho
ul

d 
fa

ll 
w

ith
in

 
th

e 
ra

ng
e 

of
 ±

 1
7 

%
 o

f t
he

 m
ea

n 
S

P
F 

A
 m

in
im

um
 o

f t
en

 v
al

id
 re

su
lts

 is
 o

nl
y 

su
ffi

ci
en

t i
f t

he
 c

rit
er

io
n 

is
 fu

lfi
lle

d,
 o

th
er

w
is

e 
th

e 
nu

m
be

r o
f s

ub
je

ct
s 

is
 in

cr
ea

se
d 

st
ep

w
is

e 
fro

m
 te

n 
un

til
 th

e 
st

at
is

tic
al

 c
rit

er
io

n 
is

 m
et

 u
p 

to
 a

 m
ax

im
um

 o
f t

w
en

ty
 v

al
id

 
re

su
lts

 

N
o 

S
E

M
 u

 7
 %

 o
f m

ea
n 

S
P

F 
fo

r v
al

id
 re

su
lt 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 9

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

C
an

ad
a 

20
02

 [4
] 

K
or

ea
 2

00
4 

[5
] 

C
hi

na
 2

00
2 

[6
] 

U
V 

de
fin

iti
on

 (U
VB

, U
VA

)
N

ot
 d

ef
in

ed
 

U
V

B
: 2

90
 n

m
 to

 3
20

 n
m

 

U
V

A
: 3

20
 n

m
 to

 4
00

 n
m

 

U
V

B
: 2

90
 n

m
 to

 3
20

 n
m

 

U
V

A
: 3

20
 n

m
 to

 4
00

 n
m

 

Se
le

ct
io

n 
of

 v
ol

un
te

er
s 

 
 

 

E
th

ic
al

 c
on

si
de

ra
tio

ns
 

M
ed

ic
al

 h
is

to
ry

 
M

ed
ic

al
 s

ta
tu

s 
ch

ec
ke

d 
N

ot
 d

ef
in

ed
 

A
ge

 li
m

ita
tio

n 
N

ot
 d

ef
in

ed
 

18
 y

 to
 6

0 
y 

18
 y

 to
 6

0 
y 

In
fo

rm
ed

 c
on

se
nt

 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

E
xc

lu
si

on
 c

rit
er

ia
 

S
ta

nd
ar

d 
cr

ite
ria

 
S

ta
nd

ar
d 

cr
ite

ria
 

S
ta

nd
ar

d 
cr

ite
ria

 

Te
st

 s
ub

je
ct

s 
 

 
 

S
ki

n 
ph

ot
ot

yp
e 

B
ur

ns
 re

ad
ily

, t
an

s 
sl

ow
ly

 
I, 

II,
 II

I 

E
xa

m
pl

e 
of

 q
ue

st
io

nn
ai

re
 is

 g
iv

en
 

In
di

vi
du

al
s 

w
ith

 s
ki

n 
ty

pe
 I,

 II
, I

II 
se

ns
iti

ve
 to

 th
e 

su
nl

ig
ht

 o
r U

V
 e

xp
os

ur
e,

 b
ur

ns
 e

as
ily

 a
nd

 ta
ns

 
m

in
im

al
ly

 

S
ki

n 
co

lo
ur

 
Li

gh
t 

N
ot

 d
ef

in
ed

 
(u

ni
fo

rm
 c

ol
ou

r w
ith

ou
t p

ig
m

en
ta

tio
n)

 
N

ot
 d

ef
in

ed
 

Te
st

 a
re

a 
Th

e 
ba

ck
 b

et
w

ee
n 

th
e 

w
ai

st
 a

nd
 th

e 
sh

ou
ld

er
 b

la
de

s 
an

d 
to

 e
ith

er
 s

id
e 

of
 th

e 
m

id
-li

ne
 

Th
e 

ba
ck

 w
ith

ou
t a

ny
 s

ki
n 

da
m

ag
e 

or
 e

xt
re

m
e 

ha
ir 

B
ac

k 
or

 o
th

er
 b

od
y 

si
te

 

Ti
m

e,
 in

te
rv

al
 b

et
w

ee
n 

tw
o 

te
st

s 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

So
ur

ce
 o

f U
V 

ra
di

at
io

n 
 

 
 

S
ol

ar
 s

im
ul

at
or

 

Fi
ltr

at
io

n 

S
un

 o
r s

ol
ar

 s
im

ul
at

or
 

S
ol

ar
 s

im
ul

at
or

 is
 p

re
fe

rr
ed

 a
nd

 x
en

on
 a

rc
 is

 
re

co
m

m
en

de
d 

w
ith

 a
 W

G
-3

20
/1

 m
m

 fi
lte

r 

+ 
di

ch
ro

ic
 m

irr
or

 +
 IR

 fi
lte

r 

Li
gh

t s
ou

rc
e 

si
m

ila
r t

o 
th

e 
su

nl
ig

ht
 

Xe
no

n 
ar

c 
w

ith
 a

 c
on

tin
uo

us
 e

m
is

si
on

 s
pe

ct
ru

m
 

w
ith

 n
o 

ga
p 

or
 e

xt
re

m
e 

pe
ak

s,
 o

r s
im

ila
r d

ev
ic

es

S
ta

bl
e 

in
te

ns
ity

 

O
nl

y 
xe

no
n 

ar
c 

C
on

tin
uo

us
 e

m
is

si
on

 o
f U

V
 fr

om
 2

90
 n

m
 to

 
40

0 
nm

 

< 
29

0 
nm

 <
 1

 %
 

> 
40

0 
nm

 <
 5

 %
 

C
on

st
an

t o
ut

pu
t 

A
cc

ep
ta

nc
e 

lim
its

 

%
R

C
E

E
 U

V
A

2/
U

V
A

1 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

λ 
< 

29
0 

nm
 s

ho
ul

d 
be

 re
m

ov
ed

 

N
ot

 d
ef

in
ed

 

Irr
ad

ia
nc

e 
un

ifo
rm

ity
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

W
ith

in
 1

0 
%

 

To
ta

l i
rr

ad
ia

nc
e 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 

ISO/TR 26369:2009(E)

10 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

C
an

ad
a 

20
02

 [4
] 

K
or

ea
 2

00
4 

[5
] 

C
hi

na
 2

00
2 

[6
] 

Sp
ec

tr
or

ad
io

m
et

ry
 

 
 

 

C
he

ck
in

g 
of

 U
V

 s
ou

rc
e 

em
is

si
on

 s
pe

ct
ru

m
 b

y 
sp

ec
tro

ra
di

om
et

ry
 

C
al

ib
ra

tio
n 

an
d 

pe
rio

di
c 

ch
ec

ki
ng

 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 

R
ad

io
m

et
ry

 
R

ob
er

ts
on

 B
er

ge
r m

et
er

 

C
al

ib
ra

tio
n 

is
 n

ee
de

d,
 a

bl
e 

to
 m

ea
su

re
 th

e 
ou

tp
ut

 to
 w

ith
in

 1
 %

 o
f t

he
 a

bs
ol

ut
e 

va
lu

e 
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

Te
st

 s
ite

 d
es

cr
ip

tio
n 

 
 

 

M
od

e 
of

 d
el

in
ea

tio
n 

S
ui

ta
bl

e 
an

d 
la

st
in

g 
m

ar
ke

r 
N

ot
 d

ef
in

ed
, h

ow
ev

er
 tw

o 
ex

am
pl

es
 o

f 
irr

ad
ia

tio
n 

ar
ea

 d
em

ar
ca

tio
n 

ar
e 

gi
ve

n 
 

N
ot

 d
ef

in
ed

 

A
pp

lic
at

io
n 

su
rfa

ce
 

A
pp

ro
xi

m
at

el
y 

50
 c

m
2  

 
M

in
im

um
 2

4 
cm

2  
or

 la
rg

er
 

M
in

im
um

 3
0 

cm
2  

S
pa

ce
 b

et
w

ee
n 

te
st

 s
ite

s 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

Te
st

 s
ite

 p
re

-tr
ea

tm
en

t 
N

ot
 d

ef
in

ed
 

C
le

an
 a

nd
 d

ry
 

N
ot

 d
ef

in
ed

 

P
os

iti
on

 o
f v

ol
un

te
er

s 
P

ro
ne

 o
r u

pr
ig

ht
, t

he
 s

am
e 

as
 fo

r t
he

 
ex

po
su

re
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

Pr
od

uc
t q

ua
nt

ity
 

an
d 

ap
pl

ic
at

io
n 

 
 

 

Q
ua

nt
ity

 a
pp

lie
d 

2 
m

g/
cm

2  
or

 2
 µ

l/c
m

2  
2,

0 
m

g/
cm

2  
or

 2
,0

 µ
l/c

m
2  

2 
m

g/
cm

2  

P
os

iti
on

 o
f v

ol
un

te
er

s 
N

o 
in

di
ca

tio
n 

N
o 

in
di

ca
tio

n 
N

o 
in

di
ca

tio
n 

M
od

e 
of

 d
el

iv
er

y 
N

o 
in

di
ca

tio
n 

N
o 

in
di

ca
tio

n 
W

ei
gh

in
g,

 a
pp

lic
at

io
n 

as
 u

ni
fo

rm
ly

 a
s 

po
ss

ib
le

 

R
oo

m
 te

m
pe

ra
tu

re
, a

ir 
co

nd
iti

on
in

g 
N

o 
in

di
ca

tio
n 

N
o 

in
di

ca
tio

n 
N

o 
in

di
ca

tio
n 

D
ry

in
g 

tim
e 

A
t l

ea
st

 1
5 

m
in

 
15

 m
in

 
15

 m
in

 

Fi
ng

er
 c

ot
 

N
o 

in
di

ca
tio

n 
R

ub
be

r t
hi

m
bl

e 
E

m
ul

si
on

 g
lo

ve
 

R
an

do
m

iz
at

io
n 

N
ot

 s
pe

ci
fie

d 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 

B
lin

de
d 

ap
pl

ic
at

io
n 

N
ot

 s
pe

ci
fie

d 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 11

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

C
an

ad
a 

20
02

 [4
] 

K
or

ea
 2

00
4 

[5
] 

C
hi

na
 2

00
2 

[6
] 

U
V 

ex
po

su
re

s 
 

 
 

P
os

iti
on

 o
f v

ol
un

te
er

s 
P

ro
ne

 o
r u

pr
ig

ht
 p

os
iti

on
 

C
om

fo
rta

bl
e 

po
si

tio
n 

B
en

t f
or

w
ar

d 
po

si
tio

n 
or

 re
cu

m
be

nt
 p

ro
st

ra
te

 
po

si
tio

n 

E
xp

os
ur

e 
su

b-
si

te
 s

ur
fa

ce
 

A
t l

ea
st

 1
 c

m
2  

0,
5 

cm
2  

or
 la

rg
er

, 1
 c

m
 b

et
w

ee
n 

ea
ch

 s
ub

-s
ite

, 
0,

5 
cm

 fr
om

 th
e 

bo
rd

er
s 

of
 th

e 
si

te
 

N
ot

 d
ef

in
ed

 

N
um

be
r o

f s
ub

-s
ite

s 
Fi

ve
 fo

r t
he

 u
np

ro
te

ct
ed

 a
re

a 
an

d 
fo

r t
he

 
pr

ot
ec

te
d 

ar
ea

s 
S

ix
 fo

r t
he

 u
np

ro
te

ct
ed

 a
nd

 p
ro

te
ct

ed
 a

re
as

 
Fi

ve
 fo

r t
he

 u
np

ro
te

ct
ed

 a
re

a 

Fi
ve

 to
 s

ev
en

 fo
r t

he
 p

ro
te

ct
ed

 a
re

as
 

P
ro

vi
si

on
al

 in
di

vi
du

al
 

M
E

D
u 

P
re

de
te

rm
in

at
io

n 
of

 th
e 

un
pr

ot
ec

te
d 

M
E

D
 

th
e 

da
y 

be
fo

re
 th

e 
te

st
in

g 
ph

as
e 

E
xp

ec
te

d 
M

E
D

 is
 d

et
er

m
in

ed
 b

as
ed

 o
n 

th
e 

sk
in

 
ty

pe
 th

e 
da

y 
be

fo
re

 
P

re
de

te
rm

in
at

io
n 

of
 th

e 
un

pr
ot

ec
te

d 
M

E
D

 2
4 

h 
pr

io
r t

o 
th

e 
te

st
in

g 
ph

as
e 

M
E

D
u 

on
 th

e 
sa

m
e 

da
y 

as
 

th
e 

te
st

ed
 p

ro
du

ct
s 

D
et

er
m

in
ed

 a
ga

in
 o

n 
th

e 
sa

m
e 

da
y 

as
 th

e 
M

E
D

 w
ith

 te
st

 s
un

sc
re

en
s 

N
o 

D
et

er
m

in
ed

 a
ga

in
 o

n 
th

e 
sa

m
e 

da
y 

as
 th

e 
M

E
D

 
w

ith
 te

st
 s

un
sc

re
en

s 

P
ro

gr
es

si
on

 o
f U

V
 d

os
e 

G
eo

m
et

ric
 p

ro
gr

es
si

on
 (1

,2
5n )

  
25

 %
 o

r l
ow

er
 w

he
n 

th
e 

ex
pe

ct
ed

 S
P

F 
< 

20
 

15
 %

 w
he

n 
th

e 
S

P
F 

is
 W

 2
0 

an
d 

< 
30

 

10
 %

 o
r l

ow
er

 w
he

n 
th

e 
S

PF
 is

 W
 3

0 

G
eo

m
et

ric
 p

ro
gr

es
si

on
 (1

,2
5n )

 fo
r t

he
 

un
pr

ot
ec

te
d 

ar
ea

 

W
he

n 
th

e 
ex

pe
ct

ed
 S

P
F 

< 
15

 th
e 

do
se

 in
cr

ea
se

 
ra

te
 is

 2
5 

%
: 

0,
64

, 0
,8

, 0
,9

, 1
,0

0,
1 

.1
, 1

,2
5,

 1
,5

6X
 

W
he

n 
th

e 
ex

pe
ct

ed
 S

P
F 

>1
5,

 th
e 

do
se

 in
cr

ea
se

 
ra

te
 is

 1
5 

%
: 0

,7
6,

 0
,8

7,
 0

,9
3,

 1
,0

0,
 1

,0
7,

 1
,1

5,
 

1,
32

X 

Tw
o 

do
se

s 
ar

e 
ad

de
d 

ar
ou

nd
 th

e 
1,

00
X 

do
se

 X
 

(e
xp

ec
te

d 
S

P
F 

× 
M

E
D

u)
 

R
an

do
m

iz
ed

 U
V

 e
xp

os
ur

e 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

P
ro

du
ct

 re
m

ov
al

 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

A
m

bi
en

t c
on

di
tio

ns
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 

 

ISO/TR 26369:2009(E)

12 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

C
an

ad
a 

20
02

 [4
] 

K
or

ea
 2

00
4 

[5
] 

C
hi

na
 2

00
2 

[6
] 

R
es

po
ns

e 
de

sc
rip

tio
n 

 
 

 

D
ef

in
iti

on
 o

f r
es

po
ns

e 
Th

e 
am

ou
nt

 o
f s

ol
ar

 ra
di

at
io

n 
or

 s
ol

ar
 

si
m

ul
at

ed
 ra

di
at

io
n 

ne
ed

ed
 to

 p
ro

du
ce

 a
 

ba
re

ly
 n

ot
ic

ea
bl

e 
er

yt
he

m
a 

(r
ed

ne
ss

) o
n 

hu
m

an
 s

ki
n 

Th
e 

m
in

im
um

 e
ry

th
em

a 
do

se
 is

 d
ef

in
ed

 a
s 

th
e 

lo
w

es
t d

os
e 

th
at

 p
ro

du
ce

s 
th

e 
fir

st
 p

er
ce

pt
ib

le
 

un
am

bi
gu

ou
s 

er
yt

he
m

a 
w

ith
 d

ef
in

ed
 b

or
de

rs
 

ap
pe

ar
in

g 
ov

er
 m

os
t o

f t
he

 fi
el

d 
of

 U
V

 
ex

po
su

re
, 1

6 
h 

to
 2

4 
h 

af
te

r U
V

 e
xp

os
ur

e 

Th
e 

sm
al

le
st

 U
V

 d
os

e 
(J

ou
le

s 
pe

r s
qu

ar
e 

m
et

re
) o

r t
he

 s
ho

rte
st

 ti
m

e 
(s

ec
on

ds
) r

eq
ui

re
d 

to
 p

ro
du

ce
 d

ef
in

ed
 s

ki
n 

er
yt

he
m

a 
in

 th
e 

te
st

 s
ite

 
an

d 
its

 b
ou

nd
ar

ie
s 

U
ni

ts
 

U
si

ng
 c

on
st

an
t i

rra
di

at
io

n 
co

nd
iti

on
s 

M
E

D
 is

 
pr

op
or

tio
na

l t
o 

th
e 

du
ra

tio
n 

of
 e

xp
os

ur
e 

(s
ec

on
ds

) 

N
ot

 d
ef

in
ed

 
Jo

ul
es

 p
er

 s
qu

ar
e 

m
et

re
 o

r s
ec

on
ds

 

Ti
m

e 
of

 a
ss

es
sm

en
t 

16
 h

 to
 2

4 
h 

po
st

 e
xp

os
ur

e 
16

 h
 to

 2
4 

h 
po

st
 e

xp
os

ur
e 

24
 h

 p
os

t e
xp

os
ur

e 

C
on

di
tio

ns
 o

f o
bs

er
va

tio
n 

(li
gh

t) 
C

on
si

st
en

t c
on

di
tio

ns
 o

f i
llu

m
in

at
io

n,
 

ba
ck

gr
ou

nd
 c

ol
ou

r 
S

uf
fic

ie
nt

 li
gh

t s
ou

rc
e 

N
ot

 d
ef

in
ed

 

P
os

iti
on

 o
f v

ol
un

te
er

s 
N

ot
 d

ef
in

ed
 

N
ot

 d
ef

in
ed

 
N

ot
 d

ef
in

ed
 

B
io

lo
gi

ca
l e

nd
po

in
t 

E
ry

th
em

a 
E

ry
th

em
a 

E
ry

th
em

a 

E
va

lu
at

or
 

H
um

an
 e

ye
 o

r r
ef

le
ct

om
et

er
, a

t l
ea

st
 o

ne
 

ev
al

ua
to

r 
B

y 
tw

o 
or

 m
or

e 
tra

in
ed

 e
va

lu
at

or
s 

M
E

D
u 

an
d 

M
E

D
p 

sh
al

l b
e 

de
te

rm
in

ed
 b

y 
th

e 
sa

m
e 

pe
rs

on
 in

 s
am

e 
co

nd
iti

on
s 

N
o 

in
di

ca
tio

n 

D
at

a 
re

je
ct

io
n 

cr
ite

ria
 

A
ll 

su
b-

si
te

s 
vi

si
bl

e 
or

 n
o 

su
b-

si
te

 v
is

ib
le

, 
re

sp
on

se
s 

ra
nd

om
ly

 a
bs

en
t  

N
ot

 d
ef

in
ed

 
A

ll 
si

te
s 

vi
si

bl
e 

or
 n

o 
si

te
 v

is
ib

le
, r

es
po

ns
es

 
ra

nd
om

ly
 a

bs
en

t 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 13

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

Pa
ra

m
et

er
s 

C
an

ad
a 

20
02

 [4
] 

K
or

ea
 2

00
4 

[5
] 

C
hi

na
 2

00
2 

[6
] 

R
ef

er
en

ce
 s

un
sc

re
en

 
fo

rm
ul

at
io

ns
 

 
 

 

R
ef

er
en

ce
 s

un
sc

re
en

 
fo

rm
ul

at
io

ns
 u

se
d 

H
om

os
al

at
e 

8 
%

 

or
 fo

r h
ig

h 
S

PF
 v

al
ue

s 
a 

st
an

da
rd

 w
ith

 a
 

co
m

pa
ra

bl
y 

hi
gh

 S
P

F 
sh

ou
ld

 b
e 

us
ed

  

H
om

os
al

at
e 

8 
%

 fo
r S

P
F 

< 
20

 

H
ig

h 
S

P
F 

st
an

da
rd

 fo
r S

P
F 
W

 2
0 

H
om

os
al

at
e 

8 
%

 S
P

F 
4,

47
 (S

.D
.: 

1,
27

9)
 

A
cc

ep
ta

nc
e 

lim
its

 (r
an

ge
s)

4,
11

 ±
 0

,1
03

 
H

om
os

al
at

e 
8 

%
 

Th
e 

S
P

F 
m

us
t f

al
l w

ith
in

 th
e 

ra
ng

e 
4,

47
 ±

 1
,2

79
 

H
ig

h 
S

P
F 

st
an

da
rd

 

Th
e 

S
P

F 
m

us
t f

al
l w

ith
in

 th
e 

ra
ng

e 
15

,5
 ±

 3
,0

 

Th
e 

S
P

F 
m

us
t f

al
l w

ith
in

 th
e 

ra
ng

e 
4,

47
 ±

 1
,2

79
 

an
d 

th
e 

95
 %

 C
I o

f t
he

 m
ea

n 
S

P
F 

m
us

t c
on

ta
in

 
th

e 
va

lu
e 

fo
ur

 

C
al

cu
la

tio
n 

an
d 

re
su

lts
 

 
 

 

N
um

be
r o

f t
es

t s
ub

je
ct

s 
M

in
im

um
 o

f t
w

en
ty

, m
al

es
 a

nd
 fe

m
al

es
 

W
 1

0;
 m

ax
im

um
 n

um
be

r n
ot

 d
ef

in
ed

 
> 

10
 (m

in
im

um
 1

1)
 

C
al

cu
la

tio
n 

of
 m

ea
n 

S
P

F 
A

rit
hm

et
ic

 m
ea

n,
 S

E
 

A
rit

hm
et

ic
 m

ea
n 

95
 %

 c
on

fid
en

ce
 in

te
rv

al
 

A
rit

hm
et

ic
 M

ea
n,

 S
D

, S
E

 

S
P

F 
is

 th
e 

in
te

ge
r p

ar
t 

S
ta

tis
tic

al
 c

rit
er

io
n 

S
E

 s
ho

ul
d 

be
 u

 5
 %

 o
f t

he
 m

ea
n 

 
95

 %
 C

I s
ho

ul
d 

be
 w

ith
in

 th
e 

ra
ng

e 
of

 ±
 2

0 
%

 o
f 

th
e 

m
ea

n;
 if

 th
e 

st
at

is
tic

al
 c

rit
er

ia
 is

 n
ot

 m
et

, t
he

 
nu

m
be

r o
f s

ub
je

ct
s 

is
 in

cr
ea

se
d 

gr
ad

ua
lly

 o
r 

re
se

t t
he

 te
st

in
g 

co
nd

iti
on

s 
an

d 
th

en
 te

st
 

re
pe

at
ed

ly
 to

 re
ac

h 
th

e 
cr

ite
rio

n 

S
E

 m
us

t r
an

ge
 w

ith
in

 1
0 

%
 o

f t
he

 a
rit

hm
et

ic
 

m
ea

n,
 o

th
er

w
is

e 
m

or
e 

su
bj

ec
ts

 s
ho

ul
d 

be
 

ad
de

d 
un

til
 th

e 
fin

al
 re

su
lt 

m
at

ch
es

 th
e 

cr
ite

ria
 

 

ISO/TR 26369:2009(E)

14 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
2 

—
 M

et
ho

ds
 b

as
ed

 o
n 

sp
ec

tr
al

 tr
an

sm
itt

an
ce

 (D
iff

ey
) 

M
et

ho
d 

Pa
ra

m
et

er
s 

I [
18

] 
II 

III
 [1

9]
 

IV
 [2

0]
 

VI
 [2

2]
 

Sp
ec

tr
a 

an
al

ys
er

 
 

 
 

 
 

S
pe

ct
ra

 a
na

ly
se

r s
ys

te
m

 
O

pt
ro

ni
cs

 7
42

, s
in

gl
e 

m
on

oc
hr

om
at

or
 w

ith
 

ba
nd

w
id

th
 o

f 1
,5

 n
m

 

O
pt

om
et

ric
s 

S
P

F-
29

0S
, 

si
ng

le
 m

on
oc

hr
om

at
or

, 
co

lle
ct

io
n 

of
 tr

an
sm

itt
ed

 
an

d 
m

os
t o

f t
he

 d
iff

ra
ct

ed
 

lig
ht

 b
y 

an
 in

te
gr

at
in

g 
sp

he
re

 

S
un

sc
re

en
 te

st
er

 e
qu

ip
pe

d 
w

ith
 a

 s
en

so
r h

av
in

g 
a 

sp
ec

tra
l s

en
si

tiv
ity

 a
dj

us
te

d 
to

 s
( λ

) e
r f

or
 d

et
er

m
in

in
g 

S
P

F 
an

d 
a 

sp
ec

tra
l 

ra
di

om
et

er
 3

20
 n

m
 to

 
40

0 
nm

 fo
r d

et
er

m
in

in
g 

P
F’

s 
in

 U
V

A
 

Fo
ur

 d
iff

er
en

t s
pe

ct
ra

 
an

al
ys

er
s 

(O
L7

54
, 

U
vi

ko
n 

93
3,

 L
ab

sp
he

re
 

U
V

10
00

S
 a

nd
 s

un
sc

re
en

 
te

st
er

), 
do

ub
le

 o
r s

in
gl

e 
m

on
oc

hr
om

at
or

, d
ua

l d
io

de
 

ar
ra

y 
an

d 
in

te
gr

at
in

g 
de

te
ct

or
, i

nt
eg

ra
tin

g 
sp

he
re

 
be

hi
nd

 o
r b

ef
or

e 
sa

m
pl

e 
– 

sc
at

te
rin

g 
do

m
e 

La
bs

ph
er

e 
U

V
10

00
S

, d
ua

l 
di

od
e 

ar
ra

y,
 in

te
gr

at
in

g 
sp

he
re

 d
/0

° 
ge

om
et

ry
 

In
st

ru
m

en
t c

al
ib

ra
tio

n 
Lo

w
 p

re
ss

ur
e 

m
er

cu
ry

 
di

sc
ha

rg
e 

la
m

p 
at

 2
53

,7
 

an
d 

43
5,

8 
nm

 

N
eu

tra
l d

en
si

ty
 fi

lte
rs

 
(N

D
 1

,0
 a

nd
 N

D
 1

,5
) 

sh
ou

ld
 b

e 
sc

an
ne

d 
to

 
ch

ec
k 

th
e 

op
tic

al
 

pe
rfo

rm
an

ce
 o

f t
he

 s
ys

te
m

. 
Th

e 
ob

se
rv

ed
 d

at
a 

sh
ou

ld
 

ag
re

e 
w

ith
 th

e 
su

pp
lie

d 
da

ta
 b

y 
op

to
m

et
ric

s 
w

ith
in

 
20

 %
 

N
/A

 
P

M
M

A
 s

ta
nd

ar
d 

pl
at

e 
P

M
M

A
 s

ta
nd

ar
d 

pl
at

e 

In
st

ru
m

en
t s

en
si

tiv
ity

 
N

/A
 

N
/A

 
N

/A
 

N
/A

 
N

/A
 

U
V

 s
ou

rc
e 

fo
r s

pe
ct

ra
l 

m
ea

su
re

m
en

t 
U

nf
ilt

er
ed

 7
5 

W
 x

en
on

 a
rc

 
la

m
p,

 c
on

tin
uo

us
 

12
5 

W
 C

W
 x

en
on

 a
rc

 la
m

p,
 

co
nt

in
uo

us
 

Xe
no

n 
la

m
p 

w
ith

 
ap

pr
op

ria
te

 fi
lte

rs
 e

xc
lu

di
ng

 
V

IS
 a

nd
 IR

, c
on

tin
uo

us
 

Xe
no

n 
la

m
p 

de
pe

nd
in

g 
in

st
ru

m
en

t c
on

tin
uo

us
 o

r 
fla

sh
 

P
ul

se
d 

xe
no

n 
La

m
p 

10
 W

, 
3 

fla
sh

es
 p

er
 s

ec
on

d 

S
am

pl
e 

be
am

 d
ia

m
et

er
 

10
 m

m
 

10
 m

m
, f

oc
al

 le
ng

th
 

74
 m

m
, r

es
ol

ut
io

n 
1,

66
 m

m
 

w
ith

 3
 µ

m
 s

lit
 

12
 m

m
 

D
ep

en
di

ng
 o

n 
ap

pl
ia

nc
e 

10
 m

m
 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 15

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
2 

(c
on

tin
ue

d)
 

M
et

ho
d 

Pa
ra

m
et

er
s 

I [
18

] 
II 

III
 [1

9]
 

IV
 [2

0]
 

VI
 [2

2]
 

M
ea

su
re

m
en

t i
nt

er
va

l 
5 

nm
 

1 
nm

, 2
 n

m
 o

r 5
 n

m
 

1 
nm

 
1 

nm
 

1 
nm

 

W
av

el
en

gt
h 

ac
cu

ra
cy

 
 

⎯
 

S
ys

te
m

 s
pe

ci
fic

at
io

ns
 

± 
0,

2 
%

 

⎯
 

U
si

ng
 T

ra
ns

po
re

™
 

ta
pe

 a
nd

 th
e 

lig
ht

 le
ve

l 
at

 a
pp

ro
xi

m
at

el
y 

3 
85

0 
co

un
ts

, i
s 

th
e 

sy
st

em
 

ca
lib

ra
te

d 

⎯
 

Th
e 

m
ea

su
re

d 
w

av
el

en
gt

h 
sh

ou
ld

 b
e 

be
tw

ee
n 

35
5 

nm
 a

nd
 

37
5 

nm
 

⎯
 

M
ax

im
um

 v
ol

ta
ge

 
sh

ou
ld

 b
e 

ob
se

rv
ed

 
be

tw
ee

n 
35

5 
nm

 a
nd

 
37

5 
nm

 a
nd

 s
ho

ul
d 

be
 

at
 le

as
t 8

,5
 V

 

⎯
 

Th
e 

y-
ax

is
 v

al
ue

 
sh

ou
ld

 b
e 

at
 le

as
t 

0,
8 

V
 a

t 2
90

 n
m

 

N
ot

 s
pe

ci
fie

d 
 

 ±
 2

 n
m

 

 +
 1

 h
ol

m
iu

m
 o

xi
de

 fi
lte

r 

R
an

ge
 o

f m
ea

su
re

m
en

t 
29

0 
nm

 to
 4

00
 n

m
 

29
0 

nm
 to

 4
00

 n
m

 
29

0 
nm

 u
 λ

 u
 4

00
 n

m
 fo

r 
S

P
F 

se
ns

or
 

32
0 

nm
 u

 λ
 u

 4
00

 n
m

 fo
r 

P
F’

s 
in

 U
V

A
 

29
0 

nm
 to

 4
00

 n
m

 
29

0 
nm

 to
 4

00
 n

m
 

M
ea

su
re

m
en

t s
ca

le
 

ca
lib

ra
tio

n 
N

/A
 

N
eu

tra
l d

en
si

tie
s 

(N
D

), 
N

D
 

1,
0 

an
d 

N
D

 1
,5

 
N

/A
 

S
ta

nd
ar

d 
P

M
M

A
 p

la
te

, 
3 

el
ec

tro
ly

tic
al

ly
 p

er
fo

ra
te

d 
sc

re
en

s 
 

S
ta

nd
ar

d 
P

M
M

A
 p

la
te

, 
3 

el
ec

tro
ly

tic
al

ly
 p

er
fo

ra
te

d 
sc

re
en

s 
 

S
ca

n 
tim

e 
(o

ne
 s

po
t) 

N
/A

 
N

/A
 

N
/A

 
Fr

om
 s

ec
on

ds
 to

 m
in

ut
es

 
de

pe
nd

in
g 

on
 s

pe
ct

ra
-

an
al

ys
er

 

1 
s 

E
nv

iro
nm

en
ta

l l
ab

or
at

or
y 

co
nd

iti
on

s 
22

 °
C

 to
 2

4 
°C

 
Te

m
pe

ra
tu

re
 ra

ng
e 

22
 °

C
 

to
 2

4 
°C

, r
el

at
iv

e 
hu

m
id

ity
 

ra
ng

e 
30

 %
 to

 4
0 

%
 

R
eg

ul
ar

 la
bo

ra
to

ry
 

co
nd

iti
on

s,
 n

ot
 c

on
tro

lle
d 

22
 °

C
 to

 2
4 

°C
 

22
 °

C
 to

 2
4 

°C
 

 

ISO/TR 26369:2009(E)

16 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
2 

(c
on

tin
ue

d)
 

M
et

ho
d 

Pa
ra

m
et

er
s 

I [
18

] 
II 

III
 [1

9]
 

IV
 [2

0]
 

VI
 [2

2]
 

Su
bs

tr
at

e 
 

 
 

 
 

P
la

te
 (s

ub
st

ra
te

) d
ef

in
iti

on
 

Tr
an

sp
or

e™
 ta

pe
 

Q
ua

rtz
 s

am
pl

e 
pl

at
e 

co
ve

re
d 

w
ith

 T
ra

ns
po

re
™

 
su

rg
ic

al
 ta

pe
 

P
M

M
A

 ro
ug

he
ne

d 
w

ith
ou

t 
U

V
-a

bs
or

be
r 

P
M

M
A

 ro
ug

he
ne

d 
P

M
M

A
 ro

ug
he

ne
d,

 fr
os

t 

P
la

te
 s

iz
e 

40
 m

m
 ×

 4
0 

m
m

 
or

 
75

 m
m

 ×
 2

5 
m

m
 

P
la

te
 8

0 
m

m
 ×

 1
20

 m
m

, 
Tr

an
sp

or
e™

 s
ur

gi
ca

l t
ap

e 
75

 m
m

 ×
12

0 
m

m
 

75
 m

m
 ×

 2
5 

m
m

 ×
 1

 m
m

 
50

 m
m

 ×
 5

0 
m

m
 

or
 

75
 m

m
 ×

 2
5 

m
m

 

50
 m

m
 ×

 5
0 

m
m

 ×
 2

,5
 m

m
 

an
d 

50
 m

m
 ×

 5
0 

m
m

 ×
 3

 m
m

 

P
la

te
 ro

ug
hn

es
s 

N
/A

 
N

/A
 

D
G

K
 s

ta
nd

ar
d,

 c
he

ck
ed

 b
y 

B
D

F 
S

a 
cl

os
e 

to
 5

 µ
m

 to
 b

e 
ch

ec
ke

d 
by

 th
e 

us
er

 
1,

9 
µm

 to
 6

,9
 µ

m
 

(d
iff

er
en

t s
am

pl
es

) 

P
la

te
 c

le
an

in
g 

N
/A

 
U

si
ng

 c
le

an
 p

ie
ce

 o
f 

Tr
an

sp
or

e™
 ta

pe
 fo

r e
ac

h 
sa

m
pl

e 

N
o 

cl
ea

ni
ng

, n
ew

 p
la

te
s 

us
ed

 fo
r e

ve
ry

 e
xp

er
im

en
t 

E
th

an
ol

 
E

th
an

ol
 

U
V 

so
ur

ce
 fo

r s
am

pl
e 

ex
po

su
re

 
 

 
 

 
 

U
V

 s
ou

rc
e 

fo
r s

am
pl

e 
ex

po
su

re
 

Xe
no

n 
la

m
p,

 c
on

tin
uo

us
 

Xe
no

n 
la

m
p,

 c
on

tin
uo

us
 

Xe
no

n 
la

m
p,

 c
on

tin
uo

us
, 

w
ith

 a
pp

ro
pr

ia
te

 fi
lte

rs
 

Xe
no

n 
la

m
p,

 d
ep

en
di

ng
 o

n 
in

st
ru

m
en

t –
 c

on
tin

uo
us

 o
r 

fla
sh

 

Xe
no

n 
la

m
p,

 fl
as

h 

U
V

 s
ou

rc
e 

sp
ec

tra
 fo

r 
sa

m
pl

e 
ex

po
su

re
 

N
/A

 
C

ol
ou

r c
om

pe
ns

at
in

g 
fil

te
r 

A
cc

or
di

ng
 to

 In
t. 

S
P

F 
Te

st
 

M
et

ho
d 

(1
99

4)
 

N
/A

 
N

/A
 

To
ta

l i
rr

ad
ia

nc
e 

fo
r s

am
pl

e 
ex

po
su

re
 

N
/A

 
N

/A
 

S
am

pl
e 

is
 p

er
m

an
en

tly
 

irr
ad

ia
te

d 
du

rin
g 

th
e 

m
ea

su
re

m
en

t o
f S

P
F 

an
d 

P
F’

s 
in

 U
V

A
 u

p 
to

 1
 M

E
D

 
be

hi
nd

 s
am

pl
e 

fo
r c

he
ck

in
g 

ph
ot

o 
ag

in
g 

of
 th

e 
su

ns
cr

ee
n 

N
/A

 
N

/A
 

D
os

es
 o

f U
V

 e
xp

os
ur

e 
of

 
th

e 
sa

m
pl

e 
N

/A
 

N
/A

 
P

er
m

an
en

t m
ea

su
re

m
en

t 
of

 S
P

F 
an

d 
P

Fs
 in

 U
V

A
 u

p 
to

 1
 M

E
D

 b
eh

in
d 

th
e 

sa
m

pl
e 

as
 u

se
d 

fo
r i

n 
vi

vo
 

S
P

F 
te

st
in

g 

N
/A

 
N

/A
 

To
ta

l U
V

 (p
re

-)
 e

xp
os

ur
e 

do
se

 
N

/A
 

N
/A

 
10

 ×
 ir

ra
di

an
ce

 o
f s

ol
ar

 
ra

di
at

io
n 

in
 U

V
 a

s 
us

ed
 fo

r 
in

 v
iv

o  
S

P
F 

te
st

in
g 

N
/A

 
N

/A
 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 17

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
2 

(c
on

tin
ue

d)
 

M
et

ho
d 

Pa
ra

m
et

er
s 

I [
18

] 
II 

III
 [1

9]
 

IV
 [2

0]
 

VI
 [2

2]
 

Sp
ec

tr
a 

ra
di

om
et

ry
 

 
 

 
 

 

C
he

ck
in

g 
of

 U
V

 s
ou

rc
e 

em
is

si
on

 s
pe

ct
ru

m
 b

y 
sp

ec
tra

 ra
di

om
et

ry
 

N
/A

 
N

/A
 

P
er

m
an

en
tly

 c
he

ck
ed

 
au

to
m

at
ic

al
ly

 
N

/A
 

N
/A

 

R
ad

io
m

et
ry

 fo
r U

V
 d

os
e 

ap
pl

ic
at

io
n 

N
/A

 
N

/A
 

P
er

m
an

en
tly

 c
he

ck
ed

 
au

to
m

at
ic

al
ly

 
N

/A
 

N
/A

 

Pr
od

uc
t a

pp
lic

at
io

n 
 

 
 

 
 

A
pp

lic
at

io
n 

m
od

e 
G

lo
ve

d 
fin

ge
r 

G
lo

ve
d 

fin
ge

r 
S

at
ur

at
ed

 g
lo

ve
 

S
at

ur
at

ed
 g

lo
ve

 
S

at
ur

at
ed

 g
lo

ve
 

Q
ua

nt
ity

 a
pp

lie
d 

24
 µ

l/c
m

2  
or

 3
2 
µl

/c
m

2  
to

 a
ch

ie
ve

 1
,5

 µ
l/c

m
2  

or
 2

 µ
l/c

m
2  

(d
ep

en
di

ng
 o

n 
pr

od
uc

ts
) 

13
5 
µl

 c
or

re
sp

on
di

ng
 to

 
13

4,
5 

m
g 

to
 1

39
,9

 m
g 

of
 

sa
m

pl
e,

 1
,5

 m
g/

cm
2  

1 
m

g/
cm

2  
(c

re
am

, m
ilk

), 
0,

5 
m

g/
cm

2  
(o

il,
 s

pr
ay

) 
1,

2 
m

g/
cm

2  
1 

m
g/

cm
2  

W
ei

gh
tin

g 
th

e 
ap

pl
ie

d 
qu

an
tit

y 
S

up
po

se
s 

be
fo

re
 a

nd
 a

fte
r 

de
po

si
tio

n 
A

fte
r t

he
 s

am
pl

e 
is

 a
pp

lie
d 

th
e 

em
pt

y 
sy

rin
ge

 is
 

w
ei

gh
ed

 to
 d

et
er

m
in

e 
th

e 
w

ei
gh

t o
f a

pp
lie

d 
sa

m
pl

e 

P
M

M
A

 p
la

te
 w

ei
gh

te
d 

be
fo

re
 a

nd
 a

fte
r a

pp
ly

in
g 

sa
m

pl
e 

B
ef

or
e 

an
d 

af
te

r 
de

po
si

tio
n,

 p
ip

et
te

 
w

ei
gh

te
d 

B
ef

or
e 

an
d 

af
te

r d
ep

os
iti

on
, 

pi
pe

tte
 w

ei
gh

te
d 

P
re

ss
ur

e 
of

 th
e 

fin
ge

r w
he

n 
ap

pl
yi

ng
 th

e 
pr

od
uc

t 
N

/A
 

Li
gh

t p
re

ss
ur

e 
M

ed
iu

m
 

M
ed

iu
m

 
M

ed
iu

m
 

D
ep

os
iti

on
 to

ol
 

P
ip

et
te

 fo
r s

po
tti

ng
 

P
ip

et
te

 fo
r s

po
tti

ng
 

N
o 

P
ip

et
te

 fo
r s

po
tti

ng
 

P
ip

et
te

 fo
r s

po
tti

ng
 

W
ay

 o
f s

pr
ea

di
ng

 
C

irc
ul

ar
 li

gh
t r

ub
bi

ng
 

m
ot

io
n 

C
irc

ul
ar

 li
gh

t r
ub

bi
ng

 
m

ot
io

n 
Fi

ng
er

 
Fi

ng
er

 
Li

gh
t s

tro
ke

s 
fo

llo
w

ed
 b

y 
ru

bb
in

g 
us

in
g 

st
ro

ng
er

 
pr

es
su

re
 

D
ur

at
io

n 
of

 s
pr

ea
di

ng
 

A
bo

ut
 1

0 
s 

R
an

ge
: 1

0 
s 

to
 1

5 
s 

S
om

e 
m

in
ut

es
 

A
bo

ut
 6

0 
s 

A
bo

ut
 6

0 
s 

D
ry

in
g 

tim
e 

0 
m

in
 

0 
m

in
 

15
 m

in
 

15
 m

in
 

15
 m

in
 

C
on

di
tio

ns
 o

f s
to

ck
in

g 
pl

at
es

 d
ur

in
g 

dr
yi

ng
 ti

m
e 

N
/A

 
N

/A
 

N
/A

 
D

ar
k 

ro
om

, r
oo

m
 

te
m

pe
ra

tu
re

 
D

ar
k 

ro
om

, r
oo

m
 

te
m

pe
ra

tu
re

 

 

ISO/TR 26369:2009(E)

18 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
2 

(c
on

tin
ue

d)
 

M
et

ho
d 

Pa
ra

m
et

er
s 

I [
18

] 
II 

III
 [1

9]
 

IV
 [2

0]
 

VI
 [2

2]
 

M
ea

su
re

m
en

t 
 

 
 

 
 

N
um

be
r o

f p
la

te
s 

pe
r 

pr
od

uc
ts

 
3 

1 
3 

5 
3 

N
um

be
r o

f s
pe

ct
ra

l 
m

ea
su

re
m

en
ts

 p
er

 p
la

te
 

1 
12

 
3 

1 
to

 9
 d

ep
en

di
ng

 o
n 

sp
ec

tra
-a

na
ly

se
r 

9 

M
ea

su
re

m
en

t o
f t

he
 b

la
nk

 
pl

at
es

 
M

ea
su

re
m

en
t o

f 
Tr

an
sp

or
e™

 ta
pe

 w
ith

ou
t 

su
ns

cr
ee

n 
ap

pl
ie

d 

O
nl

y 
at

 b
eg

in
ni

ng
 o

f a
 

se
qu

en
ce

 o
f 

m
ea

su
re

m
en

ts
 d

ue
 to

 th
e 

us
e 

of
 T

ra
ns

po
re

™
 ta

pe
 

P
er

m
an

en
tly

 c
he

ck
ed

 
au

to
m

at
ic

al
ly

 
1 

P
M

M
A

 p
la

te
 w

ith
 

tra
ns

pa
re

nt
 g

ly
ce

rin
e 

1 
P

M
M

A
 p

la
te

 w
ith

 
tra

ns
pa

re
nt

 g
ly

ce
rin

e 

N
oi

se
 m

ea
su

re
m

en
t (

bl
ac

k)
N

/A
 

N
/A

 
A

ut
om

at
ic

al
ly

 c
he

ck
ed

 p
rio

r 
to

 e
ve

ry
 e

xp
er

im
en

t 
N

/A
 

N
/A

 

C
al

cu
la

tio
n 

an
d 

re
su

lts
 

 
 

 
 

 
C

al
cu

la
tio

n 
S

P
F,

 w
ei

gh
tin

g 
of

 
tra

ns
m

is
si

on
 d

at
a 

S
P

F,
 w

ei
gh

tin
g 

of
 

tra
ns

m
is

si
on

 d
at

a 
D

ire
ct

 m
ea

su
re

m
en

t o
f S

P
F 

as
 a

 fu
nc

tio
n 

of
 ir

ra
di

at
io

n 
tim

e.
 C

al
cu

la
tio

n 
of

 a
 m

ea
n 

va
lu

e 
of

 S
PF

 d
ur

in
g 

th
e 

irr
ad

ia
tio

n 
tim

e 
w

hi
ch

 
in

cl
ud

es
 p

ho
to

 a
gi

ng
 o

f t
he

 
su

ns
cr

ee
n 

Fo
r P

Fs
 in

 U
V

A
: 

m
ea

su
re

m
en

t o
f s

pe
ct

ra
l 

tra
ns

m
itt

an
ce

 d
ep

en
di

ng
 o

n 
irr

ad
ia

tio
n 

tim
e 

an
d 

ca
lc

ul
at

io
n 

of
 P

Fs
 in

cl
ud

in
g 

ch
an

ge
 o

f P
Fs

 (p
ho

to
 a

gi
ng

)

S
P

F,
 w

ei
gh

tin
g 

of
 

tra
ns

m
is

si
on

 d
at

a 
an

d 
di

re
ct

 m
ea

su
re

m
en

t o
f 

er
yt

he
m

a 
ef

fe
ct

iv
e 

irr
ad

ia
nc

e 

S
P

F,
 U

V
A

P
F,

 U
V

A
/U

V
B

 
ra

tio
, c

rit
ic

al
 w

av
el

en
gt

h,
 

w
ei

gh
tin

g 
of

 tr
an

sm
is

si
on

 
da

ta
 

S
ou

rc
es

 s
pe

ct
ra

 
M

id
w

ay
 m

id
su

m
m

er
 

su
nl

ig
ht

 fr
om

 s
ou

th
er

n 
E

ur
op

e 
40

°N
 s

ol
ar

 z
en

ith
 

an
gl

e 
20

° 
oz

on
e 

la
ye

r 
th

ic
kn

es
s 

0,
30

5 
cm

 

M
id

w
ay

 m
id

su
m

m
er

 
su

nl
ig

ht
 fr

om
 s

ou
th

er
n 

E
ur

op
e 

40
°N

 s
ol

ar
 z

en
ith

 
an

gl
e 

20
° 

oz
on

e 
la

ye
r 

th
ic

kn
es

s 
0,

30
5 

cm
 

S
un

 s
im

ul
at

io
n 

ac
co

rd
in

g 
to

 
C

ol
ip

a 
sp

ec
ifi

ca
tio

ns
 

M
id

w
ay

 m
id

su
m

m
er

 
su

nl
ig

ht
 fr

om
 s

ou
th

er
n 

E
ur

op
e 

40
°N

 s
ol

ar
 z

en
ith

 
an

gl
e 

20
° 

oz
on

e 
la

ye
r 

th
ic

kn
es

s,
 0

,3
05

 c
m

 

M
id

w
ay

 m
id

su
m

m
er

 
su

nl
ig

ht
 fr

om
 s

ou
th

er
n 

E
ur

op
e 

40
°N

 s
ol

ar
 z

en
ith

 
an

gl
e 

20
° 

oz
on

e 
la

ye
r 

th
ic

kn
es

s 
0,

30
5 

cm
 

A
ct

io
n 

sp
ec

tra
 

E
ry

th
em

a 
ac

tio
n 

sp
ec

tru
m

 
C

IE
 (1

98
7)

 
E

ry
th

em
a 

ac
tio

n 
sp

ec
tru

m
 

C
IE

 (1
98

7)
 

s(
λ)

er
 a

cc
or

di
ng

 to
 C

IE
, 

s(
λ)

P
P

D
 a

cc
or

di
ng

 to
 

D
IN

 6
75

02
 

E
ry

th
em

a 
ac

tio
n 

sp
ec

tru
m

 
C

IE
 (1

98
7)

  
E

ry
th

em
a 

ac
tio

n 
sp

ec
tru

m
 

C
IE

 (1
98

7)
 a

nd
 P

P
D

 a
ct

io
n 

sp
ec

tru
m

 
R

es
ul

t 
In

 v
itr

o 
S

P
F 

S
P

F,
 U

V
A

/U
V

B
 ra

tio
, 

av
er

ag
e 

U
V

A
 P

F,
 

er
yt

he
m

al
 U

V
A

 P
F 

an
d 

cr
iti

ca
l w

av
el

en
gt

h,
 g

ra
ph

 
of

 M
P

F 
ve

rs
us

 w
av

el
en

gt
h 

In
 v

itr
o  

S
P

F 
de

pe
nd

in
g 

on
 

irr
ad

ia
tio

n 
(p

ho
to

st
ab

ili
ty

), 
P

Fs
 in

 U
V

A
 d

ep
en

di
ng

 o
n 

irr
ad

ia
tio

n 
(p

ho
to

st
ab

ili
ty

)  

In
 v

itr
o 

S
P

F 
R

ou
gh

ne
ss

: s
tro

ng
 

in
flu

en
ce

 o
n 

ab
so

lu
te

 
in

di
ce

s 
lik

e 
S

P
F 

or
 U

V
A

P
F,

 
m

od
er

at
e 

in
flu

en
ce

 o
n 

re
la

tiv
e 

in
di

ce
s 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 19

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
3 

—
 N

ew
 m

et
ho

ds
 

M
et

ho
d 

Pa
ra

m
et

er
s 

V 
[2

1]
 

VI
I [

23
] 

Sp
ec

tr
a 

an
al

ys
er

 
 

 

S
pe

ct
ra

 a
na

ly
se

r s
ys

te
m

 
E

S
R

 s
pe

ct
ro

ph
ot

om
et

er
, E

S
R

 X
-B

an
d 

(Z
W

G
, G

er
m

an
y)

, 
m

ic
ro

w
av

e 
fre

qu
en

cy
: 9

,5
2 

G
H

z,
 m

ic
ro

w
av

e 
po

w
er

: 2
0 

m
W

, m
od

ul
at

io
n 

fre
qu

en
cy

: 1
00

 K
H

z,
 m

od
ul

at
io

n 
am

pl
itu

de
: 0

,2
 m

T,
 m

ag
ne

tic
 fi

el
d:

 2
0 

m
T 

La
m

bd
a 

5 
sp

ec
tro

m
et

er
, P

er
ki

n 
E

lm
er

, c
ol

le
ct

io
n 

of
 

tra
ns

m
itt

ed
 li

gh
t b

y 
an

 in
te

gr
at

in
g 

sp
he

re
 

In
st

ru
m

en
t c

al
ib

ra
tio

n 
M

n 
+ 

re
fe

re
nc

e 
m

ar
ke

r 
N

/A
 

In
st

ru
m

en
t s

en
si

tiv
ity

 
Fi

ve
 d

en
si

ty
 fi

lte
rs

 to
 a

tte
nu

at
e 

th
e 

U
V

 ir
ra

di
an

ce
 (2

, 5
, 

10
, 2

0 
an

d 
30

) 
N

/A
 

U
V

 s
ou

rc
e 

fo
r s

pe
ct

ra
l m

ea
su

re
m

en
t 

N
/A

 
N

/A
 

S
am

pl
e 

be
am

 d
ia

m
et

er
 

N
/A

 
N

/A
 

M
ea

su
re

m
en

t i
nt

er
va

l 
N

/A
 

N
/A

 

W
av

el
en

gt
h 

ac
cu

ra
cy

 
N

/A
 

N
/A

 

R
an

ge
 o

f m
ea

su
re

m
en

t 
N

/A
 

24
0 

nm
 to

 5
00

 n
m

 

M
ea

su
re

m
en

t s
ca

le
 c

al
ib

ra
tio

n 
N

eu
tra

l d
en

si
ty

 fi
lte

rs
 

N
/A

 

S
ca

n 
tim

e 
(o

ne
 s

po
t) 

60
 s

 
N

/A
 

E
nv

iro
nm

en
ta

l l
ab

or
at

or
y 

co
nd

iti
on

s 
22

 °
C

 to
 2

4 
°C

 
N

/A
 

Su
bs

tr
at

e 
 

 

P
la

te
 (s

ub
st

ra
te

) d
ef

in
iti

on
 

H
um

an
 s

ki
n 

bi
op

si
es

 im
pr

eg
na

te
d 

w
ith

 s
pi

n 
tra

p 
P

B
N

 
(0

.4
M

) 
A

dh
es

iv
e 

ta
pe

 (T
es

a 
fil

m
 N

o.
 5

52
9)

 

P
la

te
 s

iz
e 

10
 m

m
 ×

 1
0 

m
m

 re
du

ce
d 

to
 d

ia
m

et
er

 Φ
 =

 6
 m

m
 in

 th
e 

sa
m

pl
e 

ho
ld

er
 E

S
R

 
60

 m
m

 ×
 1

9 
m

m
 

P
la

te
 ro

ug
hn

es
s 

N
/A

 
N

/A
 

P
la

te
 c

le
an

in
g 

N
/A

 
N

/A
 

 

ISO/TR 26369:2009(E)

20 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
3 

(c
on

tin
ue

d)
 

M
et

ho
d 

Pa
ra

m
et

er
s 

V 
[2

1]
 

VI
I [

23
] 

U
V 

so
ur

ce
 fo

r s
am

pl
e 

ex
po

su
re

 
 

 

U
V

 s
ou

rc
e 

fo
r s

am
pl

e 
ex

po
su

re
 

Xe
no

n 
la

m
p 

N
/A

 

U
V

 s
ou

rc
e 

sp
ec

tra
 fo

r s
am

pl
e 

ex
po

su
re

 
P

C
R

 K
ro

ck
m

an
n 

re
pl

ac
ed

 re
ce

nt
ly

 b
y 

O
rie

l 1
 0

00
 W

 w
ith

 
fil

te
r W

G
32

0 
N

/A
 

To
ta

l i
rr

ad
ia

nc
e 

fo
r s

am
pl

e 
ex

po
su

re
 

17
,9

 m
W

/c
m

2  
(U

V
B

+U
V

A
) 

N
/A

 

D
os

es
 o

f U
V

 e
xp

os
ur

e 
of

 th
e 

sa
m

pl
e 

0,
5 

J/
cm

2  
to

 1
0,

7 
J/

cm
2  

N
/A

 

To
ta

l U
V

 (p
re

-)
 e

xp
os

ur
e 

do
se

 
N

/A
 

N
/A

 

Sp
ec

tr
a 

ra
di

om
et

ry
 

 
 

C
he

ck
in

g 
of

 U
V

 s
ou

rc
e 

em
is

si
on

 s
pe

ct
ru

m
 b

y 
sp

ec
tra

 
ra

di
om

et
ry

 
Ye

s 
N

/A
 

R
ad

io
m

et
ry

 fo
r U

V
 d

os
e 

ap
pl

ic
at

io
n 

Ye
s 

N
/A

 

Pr
od

uc
t a

pp
lic

at
io

n 
 

 

A
pp

lic
at

io
n 

m
od

e 
S

at
ur

at
ed

 g
lo

ve
 

Fi
ng

er
s 

Q
ua

nt
ity

 a
pp

lie
d 

2 
m

g/
cm

2  
2 

m
g/

cm
2  

on
 to

 a
 s

ki
n 

ar
ea

 o
f 8

0 
cm

2  

W
ei

gh
in

g 
th

e 
ap

pl
ie

d 
qu

an
tit

y 
B

ef
or

e 
an

d 
af

te
r d

ep
os

iti
on

 p
ip

et
te

 w
ei

gh
ed

 
N

/A
 

P
re

ss
ur

e 
of

 th
e 

fin
ge

r w
he

n 
ap

pl
yi

ng
 th

e 
pr

od
uc

t 
M

od
er

at
e 

Li
gh

t p
re

ss
ur

e 

D
ep

os
iti

on
 to

ol
 

P
ip

et
te

 1
m

l 
Fi

ng
er

s 

W
ay

 o
f s

pr
ea

di
ng

 
Fi

ng
er

 
N

/A
 

D
ur

at
io

n 
of

 s
pr

ea
di

ng
 

60
 s

 
N

/A
 

W
ai

tin
g 

dr
yi

ng
 ti

m
e 

10
 m

in
 

O
ne

 h
ou

r b
ef

or
e 

ta
pe

 s
tri

pp
in

g 
is

 p
er

fo
rm

ed
, 

m
ea

su
re

m
en

t 1
 m

in
 a

fte
r r

em
ov

al
 

C
on

di
tio

ns
 o

f s
to

ck
in

g 
pl

at
es

 d
ur

in
g 

dr
yi

ng
 ti

m
e 

D
ar

k 
ro

o m
, r

oo
m

 te
m

pe
ra

tu
re

 
N

/A
 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 21

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
3 

(c
on

tin
ue

d )
 

M
et

ho
d 

Pa
ra

m
et

er
s 

V 
[2

1]
 

VI
I [

23
] 

M
ea

su
re

m
en

t 
 

 

N
um

be
r o

f p
la

te
s 

pe
r p

ro
du

ct
s 

Fo
ur

 b
io

ps
ie

s 
Te

n 
st

rip
s 

pe
r p

ro
du

ct
 p

er
 v

ol
un

te
er

 

N
um

be
r o

f s
pe

ct
ra

l m
ea

su
re

m
en

ts
 p

er
 p

la
te

 
O

ne
 

O
ne

 

M
ea

su
re

m
en

t o
f t

he
 b

la
nk

 p
la

te
s 

Tw
o 

bi
op

si
es

 
O

ne
 m

ea
su

re
m

en
t p

er
 v

ol
un

te
er

  

N
oi

se
 m

ea
su

re
m

en
t (

bl
ac

k)
 

N
/A

 
N

/A
 

C
al

cu
la

tio
n 

an
d 

re
su

lts
 

 
 

C
al

cu
la

tio
n 

D
os

e 
ra

tio
 s

ki
n 

pr
ot

ec
te

d 
an

d 
un

pr
ot

ec
te

d 
fo

r a
 s

am
e 

am
ou

nt
 o

f f
re

e 
ra

di
ca

ls
 

S
P

F,
 w

ei
gh

tin
g 

of
 tr

an
sm

is
si

on
 d

at
a 

S
ou

rc
es

 s
pe

ct
ra

 
N

/A
 

N
/A

 

A
ct

io
n 

sp
ec

tra
 

N
/A

 
N

/A
 

R
es

ul
t 

G
lo

ba
l p

ro
te

ct
io

n 
fa

ct
or

 (U
V

A
 +

 U
V

B
) 

S
P

F 

 

ISO/TR 26369:2009(E)

22 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
4 

—
 R

el
ev

an
t p

ar
am

et
er

s 
of

 m
et

ho
ds

 b
as

ed
 o

n 
tr

an
sm

itt
an

ce
 

Pu
bl

ic
at

io
n 

A
ut

ho
rs

 
D

at
e 

Sp
ec

tr
o 

an
al

ys
er

 
Sa

m
pl

e 
be

am
 

di
am

et
er

 

In
te

rv
al

 
m

ea
su

re
m

en
t

Su
bs

tr
at

e 
R

ou
gh

ne
ss

 
Q

ua
nt

ity
 

ap
pl

ie
d 

U
V 

so
ur

ce
 

fo
r 

an
al

ys
er

 

To
ta

l U
V 

pr
e 

ex
po

su
re

 
do

se
 

Pr
od

uc
t 

ap
pl

ic
at

io
n 

I) 
A 

ne
w

 
su

bs
tra

te
 to

 
m

ea
su

re
 

su
ns

cr
ee

n 
pr

ot
ec

tio
n 

fa
ct

or
s 

B 
D

iff
ey

 
J 

R
ob

so
n 

19
89

 A
ny

 ra
di

at
io

n 
so

ur
ce

 
pr

ov
id

in
g 

co
nt

in
ua

l 
sp

ec
tra

l p
ow

er
 

be
tw

ee
n 

29
0 

nm
 

an
d 

40
0 

nm
 

(O
pt

ro
ni

c 
74

2)
 

10
 m

m
 

5 
nm

 
Tr

an
sp

or
e™

 
ta

pe
 

U
nk

no
w

n 
an

d 
no

t r
eg

ul
ar

 
1,

5 
m

g/
cm

2  
to

 
2 

m
g/

cm
2  

Xe
 la

m
p 

co
nt

in
uo

us
 

N
o 

Fi
ng

er
 

m
ov

em
en

t, 
m

ea
su

re
m

en
t 

im
m

ed
ia

te
ly

 
af

te
r a

pp
lic

at
io

n 

II)
 S

cr
ee

ni
ng

 
of

 th
e 

SP
F 

Th
e 

N
et

he
rla

nd
s 

19
97

 O
pt

om
et

ric
s 

SP
F 

29
0S

 s
in

gl
e 

m
on

oc
hr

om
at

or
/ 

in
te

gr
at

in
g 

sp
he

re
 

10
 m

m
 

1,
2 

nm
 o

r 5
 n

m
Q

ua
rtz

 
co

ve
re

d 
w

ith
 

Tr
an

sp
or

e™
 

U
nk

no
w

n 
an

d 
no

t r
eg

ul
ar

 
Ar

ou
nd

 
1,

5 
m

g/
cm

2
Xe

 la
m

p 
co

nt
in

uo
us

 
N

o 
Fi

ng
er

 
m

ov
em

en
t, 

m
ea

su
re

m
en

t 
im

m
ed

ia
te

ly
 

af
te

r a
pp

lic
at

io
n 

III
) T

es
tin

g 
of

 
su

ns
cr

ee
n 

ba
se

d 
on

 
m

ea
su

rin
g 

bo
th

 e
ry

th
em

a 
ef

fe
ct

iv
e 

irr
ad

ia
nc

e 
an

d 
sp

ec
tra

l 
tra

ns
m

itt
an

ce
 

G
er

m
an

y 
19

98
 N

ew
 s

un
sc

re
en

 
te

st
er

 w
ith

 s
en

so
r 

ha
vi

ng
 a

 s
pe

ct
ra

l 
se

ns
iti

vi
ty

 a
dj

us
tm

en
t 

fo
r d

et
er

m
in

in
g 

SP
F 

(2
90

 n
m

 to
 4

00
 n

m
) 

an
d 

sp
ec

tra
l 

ra
di

om
et

er
 fo

r 
de

te
rm

in
in

g 
PF

s 
in

 U
VA

 

12
 m

m
 

1 
nm

 
P

M
M

A 
pl

at
es

 
si

ng
le

 u
se

 

D
G

K 
st

an
da

rd
 

ch
ec

ke
d 

by
 

BD
F 

(2
 µ

m
 to

 
3 
µm

) 

1 
m

g/
cm

2  
Xe

 la
m

p 
co

nt
in

uo
us

 
10

X 
irr

ad
ia

nc
e 

of
 

so
la

r 
ra

di
at

io
n 

in
 

U
V 

as
 u

se
d 

fo
r i

n 
vi

vo
 

SP
F 

te
st

in
g 

Fi
ng

er
 

m
ov

em
en

t, 
m

ea
su

re
m

en
t 

15
 m

in
 a

fte
r 

ap
pl

ic
at

io
n 

IV
) 

D
et

er
m

in
at

io
n 

of
 th

e 
in

 v
itr

o 
SP

F 

Fr
an

ce
/ 

G
er

m
an

y/
 

Ita
ly

 

20
03

 F
ou

r d
iff

er
en

t s
pe

ct
ro

 
an

al
ys

er
s 

w
hi

ch
 

sp
ec

ifi
ca

tio
n 

or
 

ap
pl

ia
nc

es
 in

cl
ud

ed
 

th
os

e 
pr

ev
io

us
ly

 
m

en
tio

ne
d,

 
in

te
gr

at
in

g 
sp

he
re

 

de
pe

nd
in

g 
on

 
ap

pl
ia

nc
e 

1 
nm

 
P

M
M

A 
pl

at
es

 
si

ng
le

 u
se

 

5 
µm

 c
he

ck
ed

 
by

 m
ic

ro
-

to
po

gr
ap

hy
 

1,
2 

m
g/

cm
2

Xe
 la

m
p 

de
pe

nd
in

g 
in

st
ru

m
en

t 
co

nt
in

uo
us

 
or

 fl
as

h 

N
o 

Fi
ng

er
 

m
ov

em
en

t, 
m

ea
su

re
m

en
t 

15
 m

in
 a

fte
r 

ap
pl

ic
at

io
n 

V)
 Im

po
rta

nc
e 

of
 th

e 
su

bs
tra

te
 

ro
ug

hn
es

s 

Fr
an

ce
 

20
06

 L
ab

sp
he

re
 U

V 
1 

00
0 

(o
ne

 o
f t

he
 

ap
pl

ia
nc

es
 o

f 
pr

ev
io

us
 p

ub
lic

at
io

n)
, 

in
te

gr
at

in
g 

sp
he

re
 

10
 m

m
 

1 
nm

 
P

M
M

A 
pl

at
es

 
si

ng
le

 u
se

 

Sp
ec

ifi
c 

to
pi

c 
of

 th
e 

pa
pe

r t
o 

fo
cu

s 
its

 
im

po
rta

nc
e.

 
R

ou
gh

ne
ss

 
ra

ng
e:

 1
,8

8 
µm

 
to

 6
,7

6 
µm

 

1 
m

g/
cm

2  
Xe

 la
m

p 
fla

sh
 

N
o 

Fi
ng

er
 

m
ov

em
en

t, 
m

ea
su

re
m

en
t 

15
 m

in
 a

fte
r 

ap
pl

ic
at

io
n 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 23

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
5 

—
 U

VA
 in

 v
iv

o 
te

st
 m

et
ho

ds
 c

ur
re

nt
ly

 p
ub

lis
he

d 

N
am

e 
of

 m
et

ho
ds

 
PF

A
 

St
an

fie
ld

 
PP

D
 - 

JC
IA

 
PP

D
 - 

EU
 

PP
F 

IP
D

 

Pa
ra

m
et

er
s 

 
 

U
VA

 P
F 

(1
)J

C
IA

, 
K

FD
A

 
U

VA
 P

F 
(2

) E
U

 
 

U
VA

 P
F 

 
 

 
P

P
D

 

P
er

si
st

en
t p

ig
m

en
t 

da
rk

en
in

g 

P
P

D
 

P
er

si
st

en
t p

ig
m

en
t 

da
rk

en
in

g 

 
IP

D
 

Im
m

ed
ia

te
 p

ig
m

en
t 

da
rk

en
in

g 

R
ef

er
en

ce
s 

[7
] 

[8
] 

[9
] 

[1
0]

 
[1

1]
 

[1
2]

 

Se
le

ct
io

n 
of

 te
st

 
su

bj
ec

ts
 

 
 

 
 

 
 

E
th

ic
al

 c
on

si
de

ra
tio

ns
 

 
IR

B
 a

pp
ro

ve
d 

In
fo

rm
ed

 c
on

se
nt

 
In

fo
rm

ed
 c

on
se

nt
 

In
fo

rm
ed

 c
on

se
nt

 
In

fo
rm

ed
 c

on
se

nt
 

A
ge

 li
m

ita
tio

n 
18

 y
 to

 6
5 

y 
N

ot
 S

pe
ci

fie
d 

M
 a

nd
 F

 >
 1

8 
y;

 <
 6

0 
y 

M
 a

nd
 F

 >
 1

8 
y;

 <
 6

0 
y 

M
 a

nd
 F

 >
 1

8 
y 

M
 a

nd
 F

 1
8 

y 
to

 5
0 

y 

In
fo

rm
ed

 c
on

se
nt

 
Ye

s 
Ye

s 
Ye

s 
Ye

s 
Ye

s 
Ye

s 

E
xc

lu
si

on
 c

rit
er

ia
 

N
o 

ph
ot

os
en

si
tiz

in
g 

or
 

an
ti-

in
fla

m
m

at
or

y 
dr

ug
s 

N
ot

 S
pe

ci
fie

d 
P

ho
to

de
rm

at
iti

s 
or

 
ta

ki
ng

 m
ed

ic
in

e 
re

la
tin

g 
to

 
ph

ot
os

en
si

tiv
ity

 

P
re

gn
an

t o
r l

ac
ta

tin
g,

 
pa

st
 h

is
to

ry
 a

lle
rg

y,
 

ph
ot

o 
al

le
rg

y,
 o

th
er

 
ab

no
rm

al
 re

sp
on

se
s;

 
la

te
x 

al
le

rg
y,

 u
se

d 
se

lf-
ta

nn
er

s;
 ta

ki
ng

 
m

ed
ic

at
io

n 
w

ith
 

ph
ot

os
en

si
tiz

at
io

n 
po

te
nt

ia
l, 

et
c.

 

H
is

to
ry

 o
f 

ph
ot

os
en

si
tiv

ity
 

di
se

as
es

, a
to

py
, o

r 
sk

in
 c

an
ce

r, 
or

 ta
ki

ng
 

ph
ot

os
en

si
tiz

in
g 

m
ed

ic
at

io
ns

, w
om

en
 

w
ith

 c
hi

ld
be

ar
in

g 
po

te
nt

ia
l, 

su
bj

ec
ts

 w
ith

 
su

n 
ex

po
su

re
 to

 th
e 

ba
ck

 o
r h

ad
 a

pp
lie

d 
su

ns
cr

ee
ns

, o
r t

ho
se

 
w

ith
 v

is
ib

le
 ta

nn
in

g 
in

 
th

e 
te

st
 a

re
a 

P
re

gn
an

t o
r l

ac
ta

tin
g,

 
pa

st
 h

is
to

ry
 a

lle
rg

y,
 

ph
ot

o 
al

le
rg

y,
 s

ki
n 

ca
nc

er
, o

th
er

 a
bn

or
m

al
 

re
sp

on
se

s;
 ta

ki
ng

 
m

ed
ic

at
io

n 
w

ith
 

ph
ot

os
en

si
tiv

ity
 

po
te

nt
ia

l, 
et

c.
, 

Fi
tz

pa
tri

ck
 s

ki
n 

ty
pe

s 
I, 

II,
 a

nd
 V

I 

S
ki

n 
ty

pe
 

I, 
II,

 II
I 

II 
II,

 II
I o

r I
V

 
II,

 II
I, 

IV
 (I

TA
 v

al
ue

 >
 =

 
20

 a
nd

 <
 =

 4
1°

) 
S

ki
n 

Ty
pe

 I 
an

d 
II 

III
, I

V
 o

r V
 

Te
st

 a
re

a 
B

ac
k,

 5
 c

m
 ×

 1
0 

cm
 

M
id

-b
ac

k 
B

ac
k,

 h
av

in
g 

al
m

os
t 

un
ifo

rm
 c

ol
or

 w
ith

ou
t 

pi
gm

en
ta

tio
n 

B
ac

k 
be

tw
ee

n 
sc

ap
ul

a 
lin

e 
an

d 
w

ai
st

 
Lo

w
er

 p
ar

t o
f t

he
 b

ac
k 

M
id

 o
r l

ow
er

 b
ac

k,
 

la
te

ra
l t

o 
th

e 
m

id
lin

e 

In
te

rv
al

 b
et

w
ee

n 
tw

o 
te

st
s 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

N
ot

 s
pe

ci
fie

d 
bu

t a
fte

r 
w

in
te

r w
ith

 n
o 

su
n 

ex
po

su
re

 

Tw
o 

m
on

th
s 

(s
tu

dy
 o

r 
su

n 
ex

po
su

re
) 

N
ot

 re
ce

nt
ly

 
N

ot
 s

pe
ci

fie
d 

 

ISO/TR 26369:2009(E)

24 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
5 

(c
on

tin
ue

d)
 

N
am

e 
of

 m
et

ho
ds

 
PF

A
 

St
an

fie
ld

 
PP

D
 - 

JC
IA

 
PP

D
 - 

EU
 

PP
F 

IP
D

 

So
ur

ce
 o

f U
V 

ra
di

at
io

n 
 

 
 

 
 

 

S
ol

ar
 s

im
ul

at
or

 
fil

tra
tio

n 
3 

m
m

 W
G

-3
35

 fi
lte

re
d 

xe
no

n 
ar

c;
 1

 m
m

 
U

G
-1

1 

2 
m

m
 W

G
-3

45
, 1

 m
m

 
U

G
-1

1,
 d

ic
hr

oi
c,

 w
at

er
 

fil
te

r, 
w

ire
 m

es
h 

 

M
us

t e
m

it 
co

nt
in

uo
us

 
32

0 
nm

 to
 4

00
 n

m
. 

E
xc

lu
di

ng
 b

el
ow

 
32

0 
nm

  

Ty
pi

ca
l: 

m
ul

tip
or

t 6
01

 
so

la
r s

im
ul

at
or

; f
ilt

er
s:

 
S

ch
ot

t W
G

 3
35

 (3
m

m
) 

an
d 

U
G

 1
1 

(1
m

m
) 

in
fra

re
d 

el
im

in
at

ed
 b

y 
di

ch
ro

ic
 fi

lte
r 

U
V

A
 fl

uo
re

sc
en

t b
ul

bs
 

(E
ld

er
 

P
ha

rm
ac

eu
tic

al
s)

 F
36

-
T1

2-
B

L 
pe

ak
 e

m
is

si
on

 
at

 3
66

nm
, <

 1
 %

 U
V

B
 

15
0 

W
 x

en
on

 a
rc

 s
ol

ar
 

si
m

ul
at

or
 w

ith
 3

 m
m

 
W

G
 3

35
 a

nd
 1

 m
m

 
U

G
 1

1 
fil

te
rs

 

A
cc

ep
ta

nc
e 

lim
its

 
 

N
ot

 s
pe

ci
fie

d 
U

V
A

II/
U

V
 A

 to
t. 

= 
8 

%
 

to
 2

0 
%

 
 U

V
A

 II
/U

V
 A

 to
t. 

= 
8 

%
 

to
 2

0 
%

 
N

ot
 s

pe
ci

fie
d 

N
ot

 s
pe

ci
fie

d 

Irr
ad

ia
nc

e 
un

ifo
rm

ity
 

S
am

e 
as

 fo
r S

P
F 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

 
 

 

C
he

ck
in

g 
of

 th
e 

ou
tp

ut
 

flu
x 

 
 

JC
IA

: c
he

ck
in

g 
of

 th
e 

ou
tp

ut
 fl

ux
 b

y 
a 

U
V

A
 

se
ns

iti
ve

 ra
di

om
et

er
 

an
d 

sk
in

 re
sp

on
se

s 
ob

se
rv

ed
 a

fte
r U

V
A

 
ex

po
su

re
 

K
FD

A
: m

on
ito

rin
g 

is
 

ne
ce

ss
ar

y,
 b

ut
 th

e 
m

et
ho

d 
is

 n
ot

 s
pe

ci
fie

d

C
he

ck
in

g 
of

 th
e 

ou
tp

ut
 

flu
x 

be
fo

re
 e

xp
os

ur
e 

w
ith

 ra
di

om
et

er
 w

ith
 a

 
ph

ot
os

en
si

tiv
e 

ce
ll 

w
ith

 
an

 o
pt

im
al

 s
en

si
tiv

ity
 in

 
U

V
A

 e
xp

re
ss

ed
 a

s 
m

W
/c

m
2  

 
 

To
ta

l i
rr

ad
ia

nc
e 

 
50

 m
w

/c
m

2 ;
 

10
0 

m
w

/c
m

2  
N

ot
 s

pe
ci

fie
d 

N
ot

 s
pe

ci
fie

d 
4,

9 
m

W
/c

m
2  

to
 

5,
1 

m
W

/c
m

2  
U

V
A

  
Irr

ad
ia

nc
e 

< 
15

0 
m

w
/c

m
2  

(S
pe

ct
ro

) 
ra

di
om

et
ry

 
 

 
 

 
 

 

C
he

ck
in

g 
of

 U
V

 s
ou

rc
e 

em
is

si
on

 s
pe

ct
ru

m
 b

y 
sp

ec
tro

ra
di

om
et

ry
 

Ye
s 

 
IL

79
0 

do
ub

le
 g

ra
tin

g 
sp

ec
tro

ra
di

om
et

er
 

M
on

ito
rin

g 
an

d 
m

ai
nt

en
an

ce
 to

 e
ns

ur
e 

ac
ce

pt
an

ce
 li

m
its

 a
re

 
m

ai
nt

ai
ne

d 
 

C
al

ib
ra

te
d 

an
nu

al
ly

 
 

Ye
s 

R
ad

io
m

et
ry

 fo
r U

V
 

do
se

 a
pp

lic
at

io
n 

Ye
s 

 
IL

 U
V

A
29

7;
 U

V
B

66
 

C
al

ib
ra

tio
n 

at
 le

as
t 

on
ce

 a
 y

ea
r 

re
co

m
m

en
de

d 

C
he

ck
in

g 
of

 th
e 

ou
tp

ut
 

flu
x 

be
fo

re
 e

ac
h 

ex
po

su
re

 s
ite

 
ex

pr
es

se
d 

as
 m

W
/c

m
2  

IL
44

2A
; I

L7
00

 w
ith

 
U

V
A

 p
ro

be
 

Ye
s 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 25

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
5 

(c
on

tin
ue

d)
 

N
am

e 
of

 m
et

ho
ds

 
PF

A
 

St
an

fie
ld

 
PP

D
 - 

JC
IA

 
PP

D
 - 

EU
 

PP
F 

IP
D

 

Te
st

 s
ite

 
 

 
 

 
 

 

M
od

e 
of

 d
el

in
ea

tio
n 

O
ut

lin
ed

 w
ith

 
pe

rm
an

en
t m

ar
ke

r 
N

ot
 s

pe
ci

fie
d 

M
ar

ke
r  

Te
m

pl
at

e 
an

d 
sp

ec
ia

l 
sk

in
 m

ar
ke

r 
N

ot
 s

pe
ci

fie
d 

O
ut

lin
ed

 w
ith

 
pe

rm
an

en
t m

ar
ke

r 

A
pp

lic
at

io
n 

su
rfa

ce
 

50
 c

m
2  

(5
 c

m
 ×

 1
0 

cm
 s

ite
)  

10
0 

cm
2  

> 
20

 c
m

2  
or

 >
 2

4 
cm

2  
30

 c
m

2  
to

 6
0 

cm
2  

Fi
ve

 2
 ×

 1
0 

cm
2  

su
ns

cr
ee

n 
te

st
 s

ite
s 

pl
us

 a
dd

iti
on

al
 s

ite
 fo

r 
un

pr
ot

ec
te

d 
si

te
 

50
 c

m
2  

(5
 ×

 1
0 

cm
 s

ite
) 

de
si

gn
at

ed
 a

re
a 

S
pa

ce
 b

et
w

ee
n 

te
st

 
si

te
s 

1 
cm

 
N

ot
 s

pe
ci

fie
d 

> 
1 

cm
 

1 
cm

 b
et

w
ee

n 
ea

ch
 

si
te

 

Li
m

ite
d 

to
 s

ix
 s

ite
s 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

Te
st

 s
ite

 p
re

-tr
ea

tm
en

t 
 

N
on

e 
N

ot
 s

pe
ci

fie
d 

N
ot

 s
pe

ci
fie

d 
P

re
 tr

ea
tm

en
t r

eq
ui

re
s 

or
al

 d
os

in
g 

of
 th

e 
su

bj
ec

ts
 w

ith
 0

,6
 m

g/
kg

 
of

 8
-m

et
ho

xy
ps

or
al

en
 

1,
5 

ho
ur

s 
pr

io
r t

o 
ph

ot
ot

es
tin

g 
to

 
se

ns
iti

ze
 th

e 
en

tir
e 

bo
dy

 s
ki

n 
su

rfa
ce

. 
(s

ub
je

ct
s 

us
ed

 e
ye

 
pr

ot
ec

tio
n 

fo
r 2

4 
ho

ur
s 

af
te

r 8
-M

O
P

 in
ge

st
io

n)
 

N
on

e 

 

ISO/TR 26369:2009(E)

26 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
5 

(c
on

tin
ue

d)
 

N
am

e 
of

 m
et

ho
ds

 
PF

A
 

St
an

fie
ld

 
PP

D
 - 

JC
IA

 
PP

D
 - 

EU
 

PP
F 

IP
D

 

Pr
od

uc
t q

ua
nt

ity
 

an
d 

ap
pl

ic
at

io
n 

 
 

 
 

 
 

Q
ua

nt
ity

 a
pp

lie
d 

10
0 

m
g/

50
 c

m
2  

(=
 2

 m
g/

cm
2 )

 
20

0 
µl

/1
00

 c
m

2  
2 

m
g/

cm
2  

or
 2

 µ
l/c

m
2  

2 
m

g/
cm

2  
± 

2,
5 

%
 

2µ
l/c

m
2  

2m
g/

cm
2  

P
os

iti
on

 o
f t

es
t 

su
bj

ec
ts

 
S

ea
te

d 
or

 p
ro

ne
 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

C
on

si
st

en
t t

hr
ou

gh
ou

t 
th

e 
te

st
 

P
ro

ne
 re

co
m

m
en

de
d 

 

 
N

ot
 s

pe
ci

fie
d 

M
od

e 
of

 d
el

iv
er

y 
N

ot
 s

pe
ci

fie
d 

 
N

ot
 s

pe
ci

fie
d 

U
ni

fo
rm

ly
 w

ith
 fi

ng
er

 ti
p

or
 

U
ni

fo
rm

ly
 w

ith
 fi

ng
er

s 
w

ea
rin

g 
a 

ru
bb

er
 

th
im

bl
e 

Fi
ng

er
 c

ot
 

Ti
m

e 
20

 s
 to

 5
0 

s 

W
ith

ou
t f

in
ge

r c
ot

 in
 

ca
se

 o
f u

ne
ve

n 
ap

pl
ic

at
io

n 

S
pr

ea
d 

ev
en

ly
 w

ith
 th

e 
us

e 
of

 th
e 

tip
 o

f t
he

 
pi

pe
tte

 

A
pp

lie
d 

w
ith

 a
 p

os
iti

ve
 

di
sp

la
ce

m
en

t p
ip

et
te

 o
r 

tu
be

rc
ul

in
 s

yr
in

ge
 a

nd
 

sp
re

ad
 e

ve
nl

y 
us

in
g 

un
-p

ow
de

re
d 

fin
ge

r c
ot

 

C
on

di
tio

ns
 o

f 
ap

pl
ic

at
io

n 
(r

oo
m

 
te

m
pe

ra
tu

re
, a

ir 
co

nd
iti

on
in

g)
 

S
am

e 
as

 fo
r S

P
F 

N
ot

 s
pe

ci
fie

d 
R

oo
m

 te
m

pe
ra

tu
re

 
R

oo
m

 te
m

pe
ra

tu
re

 
be

tw
ee

n 
18

 °
C

 a
nd

 
26

 °
C

 

 
N

ot
 s

pe
ci

fie
d 

D
ry

in
g 

tim
e 

20
 m

in
 m

in
im

um
 

15
 m

in
 

>1
5 

m
in

 
15

 m
in

 to
 3

0 
m

in
 

15
 m

in
 

15
 m

in
 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 27

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
5 

(c
on

tin
ue

d)
 

N
am

e 
of

 m
et

ho
ds

 
PF

A
 

St
an

fie
ld

 
PP

D
 - 

JC
IA

 
PP

D
 - 

EU
 

PP
F 

IP
D

 

U
V 

ex
po

su
re

 
 

 
 

 
 

 

P
os

iti
on

 o
f t

es
t 

su
bj

ec
ts

 
S

ea
te

d 
or

 p
ro

ne
 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

C
on

si
st

en
t t

hr
ou

gh
ou

t 
th

e 
te

st
. P

ro
ne

 
re

co
m

m
en

de
d 

 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

E
xp

os
ur

e 
su

b-
si

te
 

su
rfa

ce
 

1 
cm

2  
1 

cm
 d

ia
m

et
er

 c
irc

le
 

> 
0,

5 
cm

2  
(8

 m
m

 d
ia

m
et

er
) 

N
ot

 d
ef

in
ed

 
Tw

o 
ho

ur
s 

af
te

r 8
-M

O
P

 
in

ge
st

io
n.

 1
 c

m
 ×

 1
 c

m
 

1 
cm

 d
ia

m
et

er
 c

irc
le

 

N
um

be
r o

f s
ub

-s
ite

s 
Fi

ve
 e

xp
os

ur
es

 
Th

re
e 

to
 fo

ur
 

N
ot

 s
pe

ci
fie

d 
S

ix
 

Te
n 

M
in

im
um

 5
 e

xp
os

ur
es

 

E
xp

os
ur

e 
of

 th
e 

te
st

 
si

te
 p

ro
te

ct
ed

 a
nd

 
un

pr
ot

ec
te

d 

 
O

n 
th

e 
sa

m
e 

da
y 

N
ot

 s
pe

ci
fie

d 
 

O
n 

th
e 

sa
m

e 
da

y 
 

 
O

n 
th

e 
sa

m
e 

da
y 

P
ro

vi
si

on
al

 in
di

vi
du

al
 

re
sp

on
se

 u
np

ro
te

ct
ed

 
(ti

m
in

g)
 

O
ne

 d
ay

 b
ef

or
e 

te
st

 
pr

oc
ed

ur
e 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

 
N

ot
 n

ee
de

d 
O

ne
 d

ay
 b

ef
or

e 
te

st
 

pr
oc

ed
ur

e 
 

P
ro

gr
es

si
on

 o
f U

V
 

do
se

 
25

 %
 

N
ot

 s
pe

ci
fie

d 
G

eo
m

et
ric

al
ly

 w
ith

 
m

ax
im

um
 2

5 
%

 o
r 

sm
al

le
r i

nc
re

m
en

ts
 if

 
hi

gh
 a

cc
ur

ac
y 

de
si

re
d 

25
 %

 g
eo

m
et

ric
 

pr
og

re
ss

io
n 

40
 %

 g
eo

m
et

ric
 

pr
og

re
ss

io
n 

st
ar

tin
g 

at
 

1 
J/

cm
2  

to
 2

1 
J/

cm
2  

G
eo

m
et

ric
 p

ro
gr

es
si

on
 

re
pr

es
en

te
d 

by
 1

,2
5n  

in
cr

em
en

ts
  

P
ro

du
ct

 re
m

ov
al

 
  

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

C
ot

to
n 

or
 c

el
lu

lo
se

 p
ad

 
w

ith
 n

eu
tra

l l
ot

io
n 

N
ot

 s
pe

ci
fie

d 
 

Sk
in

 re
sp

on
se

 
as

se
ss

m
en

t 
  

  
  

  
  

 

D
ef

in
iti

on
 o

f e
nd

 
po

in
t/r

es
po

ns
e 

E
ry

th
em

a 
or

 ta
nn

in
g 

re
sp

on
se

 g
ra

de
d 

on
 

sc
al

e 
0,

 0
,5

, 1
,0

, 1
,5

, 
2,

0 
(0

,5
 =

 M
R

D
) 

M
in

im
al

ly
 p

er
ce

pt
ib

le
 

er
yt

he
m

a 
w

ith
ou

t w
el

l-
de

fin
ed

 b
or

de
rs

 

G
ra

de
 W

 1
 o

n 
a 

0 
to

 
3 

sc
al

e 

M
in

im
al

 p
er

si
st

en
t 

pi
gm

en
t d

ar
ke

ni
ng

 
do

se
 

M
in

im
al

 p
er

si
st

en
t 

pi
gm

en
t d

ar
ke

ni
ng

 
do

se
 e

xp
re

ss
ed

 a
s 

J/
cm

2  

M
in

im
al

 p
ho

to
to

xi
c 

do
se

 

Jo
ul

es
 p

er
 s

qu
ar

e 
ce

nt
im

et
re

 

M
in

im
um

 p
ig

m
en

ta
tio

n 
do

se
 (I

P
D

) 

Ti
m

e 
of

 a
ss

es
sm

en
t 

16
 h

 to
 2

4 
h 

po
st

 
ex

po
su

re
 

6 
h 

an
d 

24
 h

 
2 

h 
to

 4
 h

 a
fte

r 
ex

po
su

re
 

2 
h 

to
 4

 h
 a

fte
r 

ex
po

su
re

 
48

 h
, 7

2 
h:

 e
va

lu
at

e 
er

yt
he

m
a 

re
sp

on
se

s 
an

d 
2 

w
ee

ks
: e

va
lu

at
e 

pi
gm

en
ta

tio
n 

re
sp

on
se

s 

Im
m

ed
ia

te
ly

 a
fte

r U
V

A
 

ex
po

su
re

 th
at

 p
er

si
st

s 
fo

r a
t l

ea
st

 4
5 

s 

 

ISO/TR 26369:2009(E)

28 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
5 

(c
on

tin
ue

d)
 

N
am

e 
of

 m
et

ho
ds

 
PF

A
 

St
an

fie
ld

 
PP

D
 - 

JC
IA

 
PP

D
 - 

EU
 

PP
F 

IP
D

 

C
on

di
tio

ns
 o

f 
ob

se
rv

at
io

n 
(li

gh
t) 

S
am

e 
as

 fo
r S

P
F;

 
gr

ad
in

g 
re

ad
er

s 
bl

in
de

d 
to

 p
ro

du
ct

 ID
 

N
ot

 s
pe

ci
fie

d 
U

nd
er

 a
 s

uf
fic

ie
nt

 li
gh

t 
so

ur
ce

  
W

hi
te

 la
m

ps
, i

nd
us

tri
al

 
ty

pe
, a

t l
ea

st
 5

00
 lx

 
N

ot
 s

pe
ci

fie
d 

S
ta

nd
ar

di
ze

d 
lig

ht
in

g 
co

nd
iti

on
s.

 G
ra

di
ng

 
re

ad
er

s 
bl

in
de

d 
to

 
pr

od
uc

t i
de

nt
ifi

ca
tio

n 

P
os

iti
on

 o
f t

es
t 

su
bj

ec
ts

 
S

am
e 

as
 fo

r t
es

tin
g 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

C
on

si
st

en
t t

hr
ou

gh
ou

t 
th

e 
te

st
. P

ro
ne

 
re

co
m

m
en

de
d 

 

N
ot

 s
pe

ci
fie

d 
S

am
e 

as
 fo

r t
es

tin
g 

R
es

po
ns

e 
as

se
ss

m
en

t 
(v

is
ua

l) 
V

is
ua

l g
ra

di
ng

, s
ee

 
sc

al
e 

ab
ov

e 
V

is
ua

l e
ry

th
em

a 
gr

ad
e 

an
d 

ph
ot

og
ra

ph
y 

V
is

ua
l, 

tw
o 

ob
se

rv
er

s 
re

co
m

m
en

de
d 

(s
ha

ll 
be

 d
ec

id
ed

 b
y 

tw
o 

or
 m

or
e 

tra
in

ed
 

ev
al

ua
to

rs
) 

V
is

ua
l, 

on
e 

qu
al

ifi
ed

 
ob

se
rv

er
 

V
is

ua
l, 

ob
se

rv
er

s 
no

t 
sp

ec
ifi

ed
 

(n
ot

 s
ta

ff 
m

em
be

r w
ho

 
ap

pl
ie

d 
tre

at
m

en
t) 

V
is

ua
l g

ra
di

ng
 b

y 
th

e 
in

ve
st

ig
at

or
 o

r 
de

si
gn

at
ed

 tr
ai

ne
d 

te
ch

ni
ci

an
 

D
at

a 
re

je
ct

io
n 

cr
ite

ria
 

A
ll 

si
te

s 
or

 n
o 

si
te

s 
re

sp
on

d 
or

 ra
nd

om
 

si
te

s 

N
ot

 s
pe

ci
fie

d 
N

o 
pi

gm
en

ta
tio

n 
or

 
pi

gm
en

ta
tio

n 
in

 a
ll 

si
te

s 
on

 th
e 

pr
ot

ec
te

d 
or

 
un

pr
ot

ec
te

d 
si

te
s 

N
o 

pi
gm

en
ta

tio
n 

on
 

an
y 

sp
ot

; a
ll 

sp
ot

s 
m

ar
ke

d;
 P

ig
m

en
tin

g 
do

se
 d

oe
s 

no
t f

ol
lo

w
 

lo
gi

ca
l s

eq
ue

nc
e 

In
ad

eq
ua

te
 

ph
ot

os
en

si
tiz

at
io

n 
of

 
su

bj
ec

ts
 (n

o 
re

sp
on

se
 

on
 th

e 
un

pr
ot

ec
te

d 
sk

in
 s

ite
) 

N
o 

re
sp

on
se

; a
n 

ex
po

su
re

 s
er

ie
s 

th
at

 
fa

ils
 to

 a
ch

ie
ve

 a
 

pr
og

re
ss

io
n 

N
um

be
r o

f t
es

t 
su

bj
ec

ts
 

10
 

15
 

> 
10

 
M

in
im

um
 1

0 
bu

t n
o 

m
or

e 
th

an
 2

0 
40

 (a
s 

fe
w

 a
s 

15
 fo

r 
on

e 
te

st
 c

om
po

un
d 

– 
as

 m
an

y 
as

 4
0 

fo
r o

ne
 

co
m

po
un

d)
 

8 

R
ef

er
en

ce
s 

fo
rm

ul
at

io
ns

 
 

 
 

 
 

 

R
ef

er
en

ce
 p

ro
du

ct
s 

us
ed

 
5 

%
 o

xy
be

nz
on

e 
N

on
e 

5 
%

 B
M

D
M

, 3
 %

 E
H

 
ci

nn
am

at
e 

5 
%

 B
M

D
M

, 3
 %

 E
H

 
ci

nn
am

at
e.

 M
ay

 
re

qu
ire

 a
no

th
er

 
st

an
da

rd
 if

 P
FA

 >
 8

 

N
ot

 s
pe

ci
fie

d 
N

ot
 s

pe
ci

fie
d 

A
cc

ep
ta

nc
e 

lim
its

 
(r

an
ge

s)
 

m
ea

n 
= 

3,
97

 ±
 0

,8
4 

N
on

e 
P

FA
 3

,7
5 

(S
D

 1
,0

1)
 

3,
75

 (S
D

 1
,0

1)
/4

,5
 

(S
D

 0
,5

) t
yp

ic
al

 
  

 

 

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 29

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
5 

(c
on

tin
ue

d)
 

N
am

e 
of

 m
et

ho
ds

 
PF

A
 

St
an

fie
ld

 
PP

D
 - 

JC
IA

 
PP

D
 - 

EU
 

PP
F 

IP
D

 

C
al

cu
la

tio
n 

an
d 

re
su

lts
 

 
 

 
 

 
 

N
um

be
r o

f t
es

t 
su

bj
ec

ts
 

10
 

6 
to

 7
 

10
 m

in
im

um
 

10
 b

ut
 n

ot
 m

or
e 

th
an

 2
0 

M
in

im
um

 1
5 

(n
ot

 c
ite

d)
8 

C
al

cu
la

tio
n 

of
 m

ea
n 

U
V

A
 P

F 
Ye

s 
M

ea
n 

± 
S

D
  

A
rit

hm
et

ic
 m

ea
n 

fo
r 

in
di

vi
du

al
 P

FA
, 

ro
un

di
ng

 d
ow

n 
to

 lo
w

er
 

in
te

ge
r 

M
P

D
 p

ro
te

ct
ed

/M
P

D
 

un
pr

ot
ec

te
d 

A
rit

hm
et

ic
 m

ea
n 

of
 

M
P

D
pr

ot
ec

te
d/

 
M

P
D

un
pr

ot
ec

te
d 

U
V

A
-P

F 
= 

IP
D

 
th

re
sh

ol
d 

do
se

 in
 

pr
ot

ec
te

d 
sk

in
/IP

D
 

th
re

sh
ol

d 
do

se
 in

 
un

pr
ot

ec
te

d 
sk

in
 

S
ta

tis
tic

al
 c

rit
er

ia
 

  
A

N
O

V
A

 p
 u

 0
,0

5 
S

E
M

 m
us

t l
ie

 w
ith

in
 

10
 %

 o
f t

he
 m

ea
su

re
d 

(P
FA

) v
al

ue
 

S
E

M
 m

us
t l

ie
 w

ith
in

 
10

 %
 o

f p
ro

te
ct

io
n 

fa
ct

or
 U

V
A

 (P
FA

) 

2-
w

ay
 A

N
O

V
A

 w
ith

 
pa

ir 
w

is
e 

co
m

pa
ris

on
s;

 
95

 %
 c

on
fid

en
ce

 
in

te
rv

al
 

M
ea

n 
± 

st
an

da
rd

 e
rr

or
 

R
es

ul
ts

 
M

ea
n 

P
FA

 
1.

 N
o 

si
gn

ifi
ca

nt
 

di
ffe

re
nc

e 
be

tw
ee

n 
irr

ad
ia

nc
e 

of
 

50
 m

w
/c

m
2  

an
d 

10
0 

m
w

/c
m

2  

M
ea

n 
P

FA
  

M
ea

n 
U

V
A

 P
F 

P
P

F 
(th

e 
ph

ot
ot

ox
ic

 
pr

ot
ec

tin
g 

fa
ct

or
) 

M
P

F(
th

e 
m

el
an

og
en

ic
 

pr
ot

ec
tio

n 
fa

ct
or

) 

M
ea

n 
U

V
A

-P
F 

 
  

2.
 N

o 
si

gn
ifi

ca
nt

 
di

ffe
re

nc
e 

be
tw

ee
n 

ev
al

ua
tio

n 
at

 4
,3

 h
 

to
 6

,0
 h

 a
nd

 2
2,

6 
h 

to
 2

6,
2 

h.
 

 
  

  
 

 
  

3.
 D

em
on

st
ra

te
d 

fe
as

ib
ilit

y 
of

 m
et

ho
d 

  
  

  
 

R
ep

or
tin

g 
da

ta
 

P
FA

 (m
ea

n)
 

  
R

ep
or

te
d 

as
 

P
A

+ 
(P

FA
 2

 to
 <

 4
), 

P
A

++
 (P

FA
 4

 to
 <

 8
) o

r 
P

A
++

+ 
(P

FA
 >

 8
) 

In
di

vi
du

al
 re

su
lts

, 
co

lo
rim

et
ric

 in
fo

 
re

co
rd

ed
 a

nd
 

va
lid

at
ed

. I
nd

iv
id

ua
l 

da
ta

 &
 m

ea
ns

 a
va

ila
bl

e 
fo

r e
as

y 
co

ns
ul

ta
tio

n 

  
IP

D
 m

ea
n 

 

ISO/TR 26369:2009(E)

30 © ISO 2009 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2


 

Ta
bl

e 
6 

—
 U

VA
-In

 v
itr

o 
te

st
 m

et
ho

ds
 c

ur
re

nt
ly

 p
ub

lis
he

d 

N
am

e 
of

 m
et

ho
d 

Pa
ra

m
et

er
s 

C
O

LI
PA

 U
VA

PF
/P

PD
 

G
er

m
an

 D
IN

 

U
VA

 b
al

an
ce

 

U
VA

/U
VB

 ra
tio

 
A

us
tr

al
ia

n/
 

N
ew

 Z
ea

la
nd

 
C

rit
ic

al
 w

av
el

en
gt

h 
A

PP
 

R
ef

er
en

ce
s 

[1
3]

 
[1

4]
 

[1
5a

), 
15

b)
] 

[3
] 

[1
5]

 
[1

6]
 

Sp
ec

tr
o-

an
al

ys
er

 
  

 
  

  
  

  

S
pe

ct
ro

-a
na

ly
se

r 
sy

st
em

 
S

pe
ct

ro
ph

ot
om

et
er

 
w

ith
 o

pt
ic

al
 d

en
si

ty
 

se
ns

iti
vi

ty
 ra

ng
e 

ex
ce

ed
in

g 
ab

so
rb

an
ce

 
of

 te
st

 s
am

pl
es

 
(ty

pi
ca

lly
 W

 2
,2

 
ab

so
rb

an
ce

 u
ni

ts
) a

s 
te

st
ed

 w
ith

 s
ta

nd
ar

d 
m

et
ha

cr
yl

at
e 

pl
at

es
. 

S
pe

ct
ro

ra
di

om
et

er
s 

w
ith

 d
iff

us
e 

re
fle

ct
an

ce
 

sp
he

re
/o

pt
ic

al
 

in
te

gr
at

or
s 

ca
n 

al
so

 b
e 

ut
ili

ze
d 

Th
e 

sp
ec

tro
ra

di
om

et
er

 
ca

n 
be

 a
ny

 d
ev

ic
e 

co
m

pr
is

ed
 o

f: 
sc

an
ni

ng
 

m
on

oc
hr

om
at

or
 o

r 
di

od
e 

ar
ra

y 
an

d 
a 

de
te

ct
or

. 
P

ho
to

m
ul

tip
lie

r 

Th
e 

sp
ec

tro
ra

di
om

et
er

 
ca

n 
be

 a
ny

 d
ev

ic
e 

co
m

pr
is

ed
 o

f: 
sc

an
ni

ng
 

m
on

oc
hr

om
at

or
 o

r 
di

od
e 

ar
ra

y 
an

d 
a 

de
te

ct
or

 

N
ot

 d
ef

in
ed

; i
nt

eg
ra

tin
g 

sp
he

re
 w

ith
 s

ui
ta

bl
e 

m
at

t w
hi

te
 c

om
po

un
d 

(m
et

ho
d 

3)
 

Th
e 

sp
ec

tro
ra

di
om

et
er

 
ca

n 
be

 a
ny

 d
ev

ic
e 

co
m

pr
is

ed
 o

f: 
sc

an
ni

ng
 

m
on

oc
hr

om
at

or
 o

r 
di

od
e 

ar
ra

y 
an

d 
a 

de
te

ct
or

. 

U
V

-V
is

 
sp

ec
tro

ph
ot

om
et

er
 

fit
te

d 
w

ith
 a

n 
in

te
gr

at
in

g 
sp

he
re

 to
 

co
lle

ct
 fo

rw
ar

d 
sc

at
te

rin
g 

ab
so

rb
an

ce
 

In
st

ru
m

en
t v

al
id

at
io

n 
D

yn
am

ic
 ra

ng
e 

to
 b

e 
va

lid
at

ed
 b

y 
us

e 
of

 
st

an
da

rd
 P

M
M

A
 p

la
te

 
te

st
in

g.
 In

st
ru

m
en

t 
ca

lib
ra

tio
n 

as
 p

er
 

m
an

uf
ac

tu
re

r s
pe

ci
fie

d 
m

et
ho

ds
 

P
er

 m
an

uf
ac

tu
re

r 

E
ve

ry
 3

 m
on

th
s 

by
 

m
ea

su
re

m
en

t o
f a

 
re

fe
re

nc
e 

m
at

er
ia

l w
ith

 
kn

ow
n 

an
d 

co
ns

ta
nt

 
U

V
 a

bs
or

ba
nc

e 
(D

IN
 5

03
1-

11
) 

 
N

ot
 d

ef
in

ed
 

P
er

 m
an

uf
ac

tu
re

r 
N

ot
 d

es
cr

ib
ed

 

In
st

ru
m

en
t s

en
si

tiv
ity

 
an

d 
no

is
e 

le
ve

l 
W

 2
,2

 a
bs

or
ba

nc
e 

un
its

 2
 to

 3
 a

bs
or

ba
nc

e 
un

its
 

2 
to

 3
 a

bs
or

ba
nc

e 
un

its
 

Lo
w

 n
oi

se
/s

ig
na

l r
at

io
 

P
ea

k 
re

sp
on

si
vi

ty
: 

34
0 

nm
 to

 3
70

 n
m

; 
(m

et
ho

d 
3)

 s
pe

ct
ra

l 
re

sp
on

si
vi

ty
 a

t 
u

 3
10

 n
m

: 
u

 0
,0

1 
m

ax
im

um
 

sp
ec

tra
l r

es
po

ns
iv

ity
 a

t 
W

 4
00

 n
m

: 
0,

01
 m

ax
im

um
 

2 
to

 3
 a

bs
or

ba
nc

e 
un

its
 

N
ot

 d
es

cr
ib

ed
 

  

ISO/TR 26369:2009(E)

© ISO 2009 – All rights reserved 31

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 26

36
9:2

00
9

https://standardsiso.com/api/?name=506225aa340f6c37ef4dda3a55cd79f2

	Scope
	Terms and definitions
	Principle
	Sun protection test methods
	SPF in vivo
	SPF in vitro
	UVA in vivo

	043533.pdf
	Scope
	Terms and definitions
	Principle
	Sun protection test methods
	SPF in vivo
	SPF in vitro
	UVA in vivo





