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- Before 2009: 1 guidance = FDA-2001
- 2009-2012: EMA from draft to final, Anvisa on the horizon
- 2010 - Open letter from industry to regulators asking for harmonised 

(interpretation of) guidelines
- 2011 - @ OS, EBF suggesting regulators to connect and get ICH 

involved
- 2012 – 2016 – EBF working with industry partners (AAPS and JBF), 

investigating ICH involvement
- 2015-2016 – working with EFPIA to put BMV on ICH radar
- 2016 - EBF/AAPS/JBF Proposal submitted to EFPIA

- 2016 – MHLW submitting (leaner) proposal to ICH MC
- Off we went…
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The road from 1 guidance to 1 guideline was 
paved with good intentions

- 2009 – 2018

Tsunami of 
regional 
guideline
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disagree

ambiguous

ICH M10 Public Consultation –
2019 – EBF comments
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Industry pleased with one 
harmonised guideline

Many of industries 
comments give during 

public consultation were 
not considered

ICH M10 Final Guideline - 2022



No or only partial uptake of industry comments to include 
science and experience-based refinementsAir, or at max, vapour
Ø 3Rs – incl. surrogate matrix
Ø FDC
Ø Documentation
Ø Scope
Ø Stability
Ø ISR
Ø Mdev
Ø Partial and cross validation
Ø GCP
Ø Specificity testing
Ø LTS Stability -80� LBA
Ø Decision base acceptance criteria
Ø Hybrid assays challenges
Ø And more…
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HA 1 HA 2

HA 3 HA 4

Note: names in the jigsaw puzzle pieces have no meaning



8

Harmonisation = sum of all?
Note: names in the jigsaw puzzle pieces have no meaning



9

actually…Harmonisation = Sum of all adding or removing paragraphs considering 
public comments, and adding new requirements from regulators? 

Note: names in the jigsaw puzzle pieces have no meaning
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Less work N° of comments = 144 
individuals

1.
 

IN
TR

O
D

U
C

TI
O

N
1.

1 
O

bj
ec

ti
ve

 

B
io

m
ar

ke
rs

 
is

 o
ut

 o
f 

sc
op

e 
w

hi
ch

 
is

 g
oo

d,
 a

nd
 

1.
2 

B
ac

kg
ro

un
d 

G
re

at
 t

he
 3

 
R

 is
 

m
en

ti
on

ed

1.
3 

Sc
op

e 
 -

->
 s

ee
 t

ab
 

"S
CO

PE
"

2.
 

G
EN

ER
A

L 
PR

IN
CI

PL
E

2.
1 

M
et

ho
d 

D
ev

el
op

m

Y 
(i

n 
co

nt
ra

di
ct

io
n 

w
it

h 
FD

A
 

gu
id

an
ce

, 

D
oe

s 
m

et
ho

d 
de

ve
lo

pm
en

t 
sy

no
ps

is
 

O
pe

n 
to

 
in

te
rp

re
ta

ti
o

n 
ho

w
 m

uc
h 

to
 w

ri
te

 

no
 e

xt
en

si
ve

 
re

co
rd

 
ke

ep
in

g 
or

 
no

ta
ti

on
 

N
ot

 le
ss

 
w

or
k,

 b
ut

 it
 

so
un

ds
 li

ke
 

th
e 

"r
ec

or
d 

ke
ep

in
g 

fo
r 

m
et

ho
d 

de
ve

lo
pm

en
2.

2 
M

et
ho

d 
V

al
id

at
io

n 
2.

2.
1 

Fu
ll 

V
al

id
at

io
n

W
e 

ca
n 

no
w

 
st

op
 

di
cu

ss
in

g 
if

 
m

at
ri

x 

m
at

ri
x 

di
ff

er
en

ce
s 

w
it

hi
n 

sp
ec

ie
s 

N
o 

re
ui

re
m

en
t 

to
 

in
ve

st
ig

at
e 

su
gg

es
ts

 
m

at
ri

x 
di

ff
er

en
ce

s 
e.

g.
 e

th
ni

ci
ty

 

su
gg

es
ts

 
m

at
ri

x 
di

ff
er

en
ce

s 
e.

g.
 e

th
ni

ci
ty

 
2.

2.
2 

Pa
rt

ia
l 

V
al

id
at

io
n

2.
2.

3 
Cr

os
s 

V
al

id
at

io
n 

3.
 

CH
R

O
M

A
T

O
G

R
A

PH
Y 

3.
1 

R
ef

er
en

ce
 

St
an

da
rd

s 

th
e 

se
nt

en
ce

 
"A

 C
oA

 is
 

no
t 

re
qu

ir
ed

 
fo

r 
th

e 
IS

 a
s 

M
10

 p
er

m
it

s 
st

d 
an

d 
Q

Cs
 

to
 b

e 
pr

ep
ar

ed
 

Y 
(S

in
gl

e 
st

oc
k 

fo
r 

Ca
l/

Q
C 

pr
ep

ar
at

io
n 

"n
o 

Co
A

 f
or

 
IS

TD
 

ne
ed

ed
"

3.
2 

V
al

id
at

io
n

3.
2.

1 
Se

le
ct

iv
it

y 

G
oo

d 
th

at
 

lip
ae

m
ic

 n
ot

 
re

qu
ir

ed
 f

or
 

no
n 

cl
in

ic
al

al
lo

w
an

ce
 

fo
r 

us
e 

of
 

fe
w

er
 lo

ts
 o

f 
ra

re
 

w
e 

cu
rr

en
tl

y 
ha

ve
 a

 
se

pa
ra

te
 

ex
pe

ri
m

en
t 

3.
2.

2 
Sp

ec
ifi

ci
ty

 

Fo
r 

LC
/M

S 
as

sa
y 

la
ck

 o
f 

in
te

rf
er

en
ce

 
fr

om
 o

th
er

 

M
10

 p
er

m
it

s 
sp

ec
if

ic
it

y 
as

se
ss

m
en

t 
ba

se
d 

on
 

3.
2.

3 
M

at
ri

x 
Ef

fe
ct

Fo
r 

m
y 

un
de

rs
ta

nd
i

ng
, a

 f
ul

l 
an

al
yt

ic
al

 

G
oo

d 
no

 
re

qu
ir

em
en

t 
to

 c
al

cu
la

te
 

m
at

ri
x 

Ea
si

er
 

sa
m

pl
e 

pr
oc

es
si

ng
 

an
d 

X 
  (

Th
e 

EM
A

 
re

qu
es

te
d 

ca
lc

ul
at

io
n 

of
 t

he
 

D
et

er
m

in
at

i
on

 o
f 

A
&

P 
in

 
6 

m
at

ri
ce

s 
re

pl
ac

es
 

Y 
(c

ur
re

nt
ly

 
us

in
g 

6 
re

pl
ic

at
es

 o
f 

in
di

vi
du

al
 

Y 
(M

at
ri

x 
fa

ct
or

/I
S 

no
rm

al
is

ed
 

m
at

ri
x 

le
ss

 w
or

k 
co

m
pa

re
d 

to
 

th
e 

as
se

ss
em

en
3.

2.
4 

Ca
lib

ra
ti

on
 

Cu
rv

e 
an

d 

us
e 

of
 

fr
oz

en
 

ca
lib

ra
to

rs
 

3.
2.

5 
A

cc
ur

ac
y 

an
d 

3.
2.

5.
1 

Pr
ep

ar
at

io
n 

of
 

G
oo

d 
th

at
 

th
e 

m
id

-
le

ve
l Q

C 
co

nc
en

tr
at

io
3.

2.
5.

2 
Ev

al
ua

ti
on

 
of

 

Y 
(c

ur
re

nt
ly

 
w

e 
ar

e 
us

in
g 

6 
re

pl
ic

at
es

 
fo

r 
th

e 
3.

2.
6 

Ca
rr

y-
ov

er
 

Pe
rm

it
s 

bl
an

ks
 t

o 
be

 
in

je
ct

ed
 

be
tw

ee
n 

D
ep

en
di

ng
 

on
 h

ow
 

m
an

y 
ti

m
es

 
th

e 
bl

an
k 

3.
2.

7 
D

ilu
ti

on
 

In
te

gr
it

y

Le
ss

 w
or

k 
as

 
w

e 
di

d 
di

lu
ti

on
 

in
te

gr
it

y 

Pe
rm

it
s 

br
ac

ke
ti

ng
 

of
 d

ilu
ti

on
 

fa
ct

or
s;

 
3.

2.
8 

St
ab

ili
ty

Th
e 

w
ay

 w
e 

in
te

rp
re

t 
th

e 
gu

id
an

ce
 w

e 
do

 n
ot

 n
ee

d 

G
oo

d 
on

e 
bu

lk
 Q

C 
pr

ep
 

is
 c

le
ar

Th
e 

st
ab

ili
ty

 
of

 c
he

m
ic

al
 

dr
ug

s 
ca

n 
be

 
ex

tr
ap

ol
at

ed
 If

 t
he

 m
at

ri
x 

us
ed

 is
 

pl
as

m
a,

 t
he

 
st

ab
ili

ty
 o

f 

N
o 

m
an

da
to

ry
 

st
ab

ili
ty

 f
or

 -
75

°C

St
ab

ili
ty

 in
 

D
ilu

ti
on

 Q
C 

cu
rr

en
tl

y 
no

t 
as

se
ss

ed
 

Pe
rm

it
s 

ex
tr

ap
ol

at
io

n 
of

 s
ta

bi
lit

y 
fo

r 
ch

em
ic

al
 

N
o 

ad
di

ti
on

al
 

st
ab

ili
ty

 
w

or
k 

fo
r 

po
te

nt
ia

l t
o 

us
e 

Q
Cs

 
w

it
hi

n 
pr

ov
en

 
3.

2.
9 

R
ei

nj
ec

ti
on

 
R

ep
ro

du
ci

G
la

d 
to

 s
ee

 
th

is
 is

 c
le

ar
 

an
d 

do
es

n'
t 

ne
ed

 f
re

sh
 

3.
3 

St
ud

y 
Sa

m
pl

e 
A

na
ly

si
s

3.
3.

1 
A

na
ly

ti
ca

l 
R

un
 

3.
3.

2 
A

cc
ep

ta
nc

e 
Cr

it
er

ia
 

ba
tc

h 
vs

 r
un

 
ac

ce
pt

an
ce

 
pe

rm
it

te
d

in
cl

ud
in

g 
on

ly
 t

he
 

lo
w

es
t 

an
d 

hi
gh

es
t 

3.
3.

3 
Ca

lib
ra

ti
on

 
R

an
ge

 

pe
rm

it
s 

dr
op

pi
ng

 
LL

O
Q

 a
nd

 
U

LO
Q

 a
nd

 
3.

3.
4 

R
ea

na
ly

si
s 

of
 S

tu
dy

 

A
 s

um
m

ar
y 

ta
bl

e 
of

 t
he

 
to

ta
l 

nu
m

be
r 

of
 

3.
3.

5 
R

ei
nj

ec
ti

on
 

of
 S

tu
dy

 
3.

3.
6 

In
te

gr
at

io
n 

of
 

4.
 L

IG
A

N
D

 
B

IN
D

IN
G

 
A

SS
A

YS
4.

1 
Ke

y 
R

ea
ge

nt
s

4.
1.

1 
R

ef
er

en
ce

 
St

an
da

rd

B
ri

dg
in

g 
ne

w
 

re
fe

re
nc

e 
st

an
da

rd
 

4.
1.

2 
Cr

it
ic

al
 

R
ea

ge
nt

s

It
 is

 
pe

rm
it

te
d 

to
 

ex
te

nd
 

st
ab

ili
ty

 o
f 

"S
ta

bi
lit

y 
te

st
in

g 
of

 
th

e 
re

ag
en

ts
 

sh
ou

ld
 b

e 

W
e 

m
ay

 
be

co
m

e 
m

or
e 

pr
ag

m
at

ic
 

X
R

et
es

t 
da

te
 

m
an

ag
em

en
t 

w
as

 
4.

2 
V

al
id

at
io

n

W
e 

no
w

 f
ee

l 
m

or
e 

"s
af

e"
 

to
 in

it
ai

te
 

va
lid

at
io

n 

O
ne

 o
r 

m
or

e 
w

el
ls

.  
U

si
ng

 
si

ng
le

 w
el

l 
w

it
h 

Si
ng

le
 w

el
l 

an
al

ys
is

 
ap

pr
oa

ch
 is

 
sp

ec
if

ic
al

ly
 

Si
ng

lic
at

e 
an

al
ys

is
 

pe
rm

it
te

d

Si
ng

le
 w

el
l 

ap
pr

oa
ch

 
m

ig
ht

 
be

co
m

e 

W
el

l 
ac

ce
pt

ed
 

si
ng

lic
at

e 
ap

pr
oa

ch
 

4.
2.

1 
Sp

ec
ifi

ci
ty

 

N
o 

in
te

rf
er

en
ce

 
te

st
in

g 
fo

r 
LM

/S
M

 c
o-

4.
2.

2 
Se

le
ct

iv
it

y 

Se
le

ct
iv

it
y 

in
 

80
%

 
sa

m
pl

es
 

ac
ce

pt
ab

le

H
Q

C 
is

 
"o

nl
y"

 
re

co
m

m
en

d
ed

. W
e 

us
ed

 

O
nl

y 
5 

no
t 

10
 d

is
ea

se
d 

in
di

vi
du

al
s 

re
qu

ir
ed

Se
le

ct
iv

it
y 

to
 

be
 a

ss
es

se
d 

in
 f

ew
er

 
pa

ti
en

ts
 

4.
2.

3 
Ca

lib
ra

ti
on

 
Cu

rv
e 

an
d 

N
o 

m
en

ti
on

 
of

 t
he

 n
ee

d 
to

 r
un

 c
al

s 
in

 
du

pl
ic

at
e 

4.
2.

4 
A

cc
ur

ac
y 

an
d 

G
oo

d 
th

at
 

th
e 

m
id

-
le

ve
l Q

C 
co

nc
en

tr
at

io
4.

2.
4.

1 
Pr

ep
ar

at
io

n 
of

 

N
o 

re
qu

ir
em

en
t 

fo
r 

fr
es

h 
on

 
th

e 
da

y 
Q

Cs
 4

.2
.4

.2
 

Ev
al

ua
ti

on
 

of
 

O
nl

y 
3 

no
t 

5 
re

pl
ic

at
es

 
re

qu
ir

ed
 p

er
 

ru
n

N
ot

 
ne

ce
ss

ar
y 

to
 

te
st

  a
t 

le
as

t 
on

e 
ba

tc
h 

of
 

4.
2.

5 
Ca

rr
y-

ov
er

 

D
ep

en
di

ng
 

on
 h

ow
 

m
an

y 
ti

m
es

 
th

e 
bl

an
k 

4.
2.

6 
D

ilu
ti

on
 

Li
ne

ar
it

y 

O
nl

y 
3 

di
lu

ti
on

 
se

ri
es

 
re

qu
ir

ed
 n

ot
 

cl
ea

r 
ac

ce
pt

an
ce

 
cr

it
er

ia
 f

or
 

di
lu

ti
on

 

cl
ea

r 
ac

ce
pt

an
ce

 
cr

it
er

ia
 f

or
 

di
lu

ti
on

 

Le
ss

 w
or

k 
du

e 
to

 o
nl

y 
ne

ed
in

g 
3 

in
de

pe
nd

en
t

fe
w

er
 

re
pl

ic
at

es
  

(3
) 

co
m

pa
re

d 

3 pr
ep

ar
at

io
ns

 
in

st
ea

d 
of

 5
 

as
 p

er
 o

ur
 

O
nl

y 
3 

no
t 

5 
re

pl
ic

at
es

 
pe

r 
le

ve
l

W
e 

us
ed

 t
o 

as
se

ss
 

di
lu

ti
on

 
lin

ea
ri

ty
 in

 3
 

4.
2.

7 
St

ab
ili

ty

Th
e 

w
ay

 w
e 

in
te

rp
re

t 
th

e 
gu

id
an

ce
 w

e 
do

 n
ot

 n
ee

d 

O
K 

to
 u

se
 

Q
Cs

 w
it

hi
n 

kn
ow

n 
st

ab
ili

ty

N
o 

ad
di

ti
on

al
 

st
ab

ili
ty

 
w

or
k 

fo
r 

4.
3 

St
ud

y 
Sa

m
pl

e 
A

na
ly

si
s

4.
3.

1 
A

na
ly

ti
ca

l 
R

un
 

In
cl

ud
in

g 
ca

lib
ra

ti
on

 
cu

rv
es

 o
n 

ju
st

 t
he

 f
ir

st
 

4.
3.

2 
A

cc
ep

ta
nc

e 
Cr

it
er

ia
 

4.
3.

3 
Ca

lib
ra

ti
on

 
R

an
ge

 
4.

3.
4 

R
ea

na
ly

si
s 

of
 S

tu
dy

 
5.

 
IN

CU
R

R
ED

 
SA

M
PL

E 

Fl
ye

rs
' d

o 
no

t 
ne

ed
 t

o 
be

 
in

ve
st

ig
at

ed

IS
R

 n
ot

 
re

qu
ir

ed
 f

or
 

al
l s

tu
di

es

6.
 P

A
R

TI
A

L 
A

N
D

 
CR

O
SS

 
6.

1 
Pa

rt
ia

l 
V

al
id

at
io

n 

st
ab

ili
ty

 
as

se
ss

m
en

t 
is

 n
ot

 
re

qu
ir

ed
 a

t 

St
ab

ili
ty

 c
an

 
be

 le
ve

ra
ge

d 
be

tw
ee

n 
fa

ci
lit

ie
s

bi
oa

na
ly

ti
ca

l 
m

et
ho

d 
tr

an
sf

er
 

do
es

 n
ot

 
6.

2 
Cr

os
s 

V
al

id
at

io
n

B
la

nd
-

A
tl

m
an

 
po

lo
ts

 o
r 

D
ee

m
in

g 

Cr
os

s 
va

lid
at

io
n 

is
 

re
qu

ire
d 

un
de

r t
he

 
6 

7.
 

A
D

D
IT

IO
N

A
L 

st
ab

ili
ty

 
as

se
ss

m
en

t 
is

 n
ot

 
re

qu
ir

ed
 a

t 
7.

1 
M

et
ho

ds
 

fo
r 

B
ig

 n
ew

 
se

ct
io

n 
on

 
en

do
ge

no
us

 
m

ol
ec

ul
es

 is
 

7.
1.

1 
Q

ua
lit

y 
Co

nt
ro

l 
7.

1.
2 

Se
le

ct
iv

it
y,

 
R

ec
ov

er
y 

7.
1.

3 
Pa

ra
lle

lis
m

 
fo

r 
7.

1.
4 

A
cc

ur
ac

y 
an

d 
7.

1.
5 

St
ab

ili
ty

 
fo

r 

de
te

rm
in

in
g 

st
ab

ili
ty

 f
or

 
bo

th
 

un
sp

ik
ed

 
7.

2 
Pa

ra
lle

lis
m

W
e 

do
 n

ot
 

ha
ve

 t
o 

do
 

pa
ra

lle
lli

sm
 

pe
r 

de
fa

ul
t 

Pa
ra

lle
lis

m
 

is
 o

pt
io

na
l, 

ju
st

if
ic

at
io

n 
fo

r 
no

t 

W
e 

do
 n

ot
 

ha
ve

 a
nd

 
SO

P 
fo

r 
LB

A

7.
3 

R
ec

ov
er

y

7.
4 

M
in

im
um

 
R

eq
ui

re
d 

7.
5 

Co
m

m
er

ci
al

 a
nd

 
7.

6 
N

ew
 o

r 
A

lt
er

na
ti

ve
 

Te
ch

no
lo

gi

cr
os

s 
va

l 
w

it
h 

ex
is

ti
ng

 
te

ch
 n

ot
 

re
qu

ir
ed

 f
or

 
7.

6.
1 

D
ri

ed
 

M
at

ri
x 

M
et

ho
ds

It
 is

 g
re

at
 

th
at

 
en

co
ur

ag
e 

of
 

W
e 

do
 n

ot
 

ha
ve

 a
nd

 
SO

P 
fo

r 
LB

A

8.
 

D
O

CU
M

EN
TA

TI
O

N
 4

4 
8.

2 
D

oc
um

en
t

at
io

n 
fo

r 

1)
 S

yn
op

si
s 

ov
er

vi
ew

 o
f 

th
e 

m
et

ho
d 

 
Le

ss
 t

im
e:

 
9.

 
G

LO
SS

A
R

Y 

##

5

10

15

20

25

30

Chapters    1       2             3                                            4                             5     6           7   8  9

More work N° of comments = 193 
individuals)

Chapters    1       2             3                                            4                             5     6           7   8  9

1.
 

IN
TR

O
D

U
CT

IO
N

1.
1 

O
bj

ec
ti

ve
 

1.
2 

B
ac

kg
ro

un
d 

1.
3 

Sc
op

e 
 --

> 
se

e 
ta

b 
"S

CO
PE

"

no
n 

cl
in

ic
al

 
ph

ar
m

ac
ok

in
et

ic
 a

nd
 

PK
/P

D
 

no
nc

lin
ic

al
 

TK
 s

tu
di

es
 

co
nd

uc
te

d 
ac

co
rd

in
g 

to
 

Po
te

nt
ia

lly
. 

Sp
ec

ia
lly

 
Fu

ll 
va

lid
at

io
n 

2.
 G

EN
ER

A
L 

PR
IN

CI
PL

ES
 

2.
1 

M
et

ho
d 

D
ev

el
op

m
en

t 

Po
ss

ib
le

2.
2 

M
et

ho
d 

V
al

id
at

io
n 

2.
2.

1 
Fu

ll 
V

al
id

at
io

n

2.
2.

2 
Pa

rt
ia

l 
V

al
id

at
io

n

2.
2.

3 
Cr

os
s 

V
al

id
at

io
n 

Im
pl

em
en

ta
ti

on
 o

f 
th

e 
ne

w
 p

ro
ce

ss
 

w
ill

 r
eq

ui
re

 
3.

 
CH

R
O

M
A

TO
G

R
A

PH
Y 

3.
1 

R
ef

er
en

ce
 

St
an

da
rd

s 

"u
se

 o
f 

st
oc

k 
so

lu
ti

on
 

fr
om

 n
on

-
ex

pi
re

d 
3.

2 
V

al
id

at
io

n

3.
2.

1 
Se

le
ct

iv
it

y 
So

ur
ci

ng
 

na
tu

ra
lly

 
lip

ae
m

ic
 

m
at

ri
x 

A
 n

at
ur

al
ly

 
lip

ae
m

ic
 

m
at

ri
x 

w
it

h 
ab

no
rm

al
ly

 

M
or

e 
sa

m
pl

es
 if

 
LL

O
Q

 
sa

m
pl

es
 f

or
 

Sp
ec

if
ic

 
as

se
ss

m
en

ts
 

in
 li

pe
m

ic
 

an
d 

Y 
(c

ur
re

nt
ly

 
w

e 
ar

e 
no

t 
in

cl
ud

in
g 

ha
em

ol
ys

ed
 

re
qu

ir
em

en
t 

fo
r 

se
le

ct
iv

it
y 

lo
ts

 t
o 

be
 

Li
pa

em
ic

 
an

d 
ha

em
ol

ys
ed

 
sa

m
pl

es
 a

re
 

3.
2.

2 
Sp

ec
ifi

ci
ty

 
In

 t
he

 c
as

e 
of

 L
C-

M
S 

ba
se

d 
m

et
ho

ds
, t

o 

"b
ac

k-
co

nv
er

si
on

 
of

 
m

et
ab

ol
it

e 
3.

2.
3 

M
at

ri
x 

Ef
fe

ct

Ex
tr

a 
w

or
k 

is
 

ne
gl

ig
ib

le
3 

re
pl

ic
at

es
 

in
 6

 s
ou

rc
es

 
at

 L
 a

nd
 H

D
if

fe
re

nt
 

fr
om

 
pr

oc
ed

ur
e 

in
 

pl
ac

e 
at

 t
he

 

A
n 

ad
di

ti
on

al
 

ev
al

ua
ti

on
 

of
 t

he
 

M
or

e 
sa

m
pl

es
 t

o 
be

 s
pi

ke
d 

in
 

co
m

pa
ri

si
on

 

3 
re

pl
ic

at
es

 
fr

om
 6

 
in

id
iv

id
ua

ls
 

cu
rr

en
tl

y 

R
eq

ui
re

s 
an

al
ys

is
 o

f 
re

pl
ic

at
e 

Q
Cs

 

Po
te

nt
ia

ly
. 

Sp
ec

ia
lly

 
m

at
ri

x 
ef

fe
ct

 in
 a

ll 

re
qu

ir
em

en
t 

fo
r 

n=
6 

so
ur

ce
 lo

ts
, 

3 
re

pl
ic

at
es

 

M
at

ri
x 

ef
fe

ct
 

sa
m

pl
es

 
ne

ed
 t

o 
be

 

in
cr

ea
se

 in
 

th
e 

am
ou

nt
 

of
 

pr
ea

pr
at

io
n 

in
cr

ea
se

 in
 

th
e 

am
ou

nt
 

of
 

pr
ea

pr
at

io
n 

ca
lc

ul
at

io
n 

m
ig

ht
 b

e 
m

or
e 

w
or

k

3.
2.

4 
Ca

lib
ra

ti
on

 
Cu

rv
e 

an
d 

R
an

ge
 

sp
ec

if
ic

 
re

qu
ir

em
en

t 
fo

r 
as

se
ss

m
en

t 

Th
e 

se
le

ct
io

n 
of

 
th

e 
re

gr
es

si
on

 

fo
rm

al
 

de
te

rm
in

at
i

on
 o

f 
re

gr
es

si
on

 

Th
e 

se
le

ct
io

n 
of

 
th

e 
re

gr
es

si
on

 

po
te

nt
ia

lly
 

as
 

ca
lib

ra
ti

on
 

st
an

da
rd

s 

no
t 

kn
ow

n
Y 

(t
o 

in
cl

ud
e 

in
 a

 S
O

P 
th

e 
se

le
ct

io
n 

of
 

th
e 

3.
2.

5 
A

cc
ur

ac
y 

an
d 

Pr
ec

is
io

n

3.
2.

5.
1 

Pr
ep

ar
at

io
n 

of
 

Q
ua

lit
y 

Co
nt

ro
l 

3.
2.

5.
2 

Ev
al

ua
ti

on
 o

f 
A

cc
ur

ac
y 

an
d 

A
dd

 r
un

 w
it

h 
nu

m
be

r 
of

 
sa

m
pl

es
 =

 
m

ax
 

3.
2.

6 
Ca

rr
y-

ov
er

 
D

ep
en

di
ng

 
on

 h
ow

 
m

an
y 

ti
m

es
 

th
e 

bl
an

k 
3.

2.
7 

D
ilu

ti
on

 
In

te
gr

it
y

M
ax

im
um

 
co

nc
en

tr
at

io
n 

us
ed

 f
or

 
di

lu
ti

on
 

M
ax

im
um

 
co

nc
en

tr
at

io
n 

us
ed

 f
or

 
di

lu
ti

on
 

3.
2.

8 
St

ab
ili

ty
Co

ul
d 

be
 a

 
lo

t 
of

 e
xt

ra
 

w
or

k 
w

it
h 

>U
LO

Q
 Q

C 

It
 is

 n
ow

 
m

or
e 

w
or

k 
to

 d
o 

bo
th

 
pr

oc
es

se
d 

4.
 S

TA
B

IL
IT

Y 
IN

 W
H

O
LE

 
B

LO
O

D
: "

If
 

th
e 

m
at

ri
x 

m
or

e 
m

at
ri

x 
co

ns
um

pt
io

n
: "

Fo
r 

ea
ch

 
co

nc
en

tr
at

io

In
 c

as
e 

st
ab

ili
ty

 
te

st
in

g 
fo

r 
IS

 
so

lu
ti

on
s 

is
 

Co
-m

ed
 

st
ab

ili
ty

 
re

qu
ir

ed

A
dd

it
io

na
l 

in
ve

st
ig

at
io

n 
of

 H
ig

h 
Q

C 
(a

bo
ve

 

re
qu

ir
em

en
t 

to
 e

va
lu

at
e 

st
ab

ili
ty

 f
or

 
fi

xe
d 

do
se

 

Fo
r 

co
m

bi
na

ti
on

 
dr

ug
s/

re
gi

m
en

s 
st

ab
ili

ty
 

ad
di

ti
on

 o
f 

a 
ve

ry
 h

ig
h 

co
nc

en
tr

at
io

n 
st

ab
ili

ty
 

ad
di

ti
on

 o
f 

a 
ve

ry
 h

ig
h 

co
nc

en
tr

at
io

n 
st

ab
ili

ty
 

no
t 

kn
ow

n
w

e 
cu

rr
en

tl
y 

do
n'

t 
as

se
ss

 
bl

oo
d 

st
ab

ili
ty

 f
or

 

th
re

e 
in

de
pe

nd
en

t
ly

 s
to

re
d 

an
d 

w
or

ke
d 

up
 

3.
2.

9 
R

ei
nj

ec
ti

on
 

R
ep

ro
du

ci
bi

lit
y 

A
dd

ti
on

al
 

ru
n 

to
 c

ov
er

 
st

or
ag

e 
pe

ri
od

 o
n 

Pe
rf

or
m

 
pr

oc
es

se
d 

sa
m

pl
e 

st
ab

ili
ty

 
3.

3 
St

ud
y 

Sa
m

pl
e 

A
na

ly
si

s

SS
T 

no
w

 a
 

se
pa

ra
te

 
sp

ik
ed

 
sa

m
pl

e 

D
oc

um
en

te
d 

m
on

it
or

in
g 

of
 IS

 
re

sp
on

se
 

Y 
(W

e 
ha

ve
 

to
 d

ef
in

e 
in

 
a 

SO
P 

ho
w

 
to

 m
on

it
or

e 
3.

3.
1 

A
na

ly
ti

ca
l 

R
un

 

Y 
(w

he
n 

sa
m

pl
es

 a
re

 
an

al
ys

ed
 in

 
se

ve
ra

l 

Ca
rr

yo
ve

r 
in

 
sa

m
pl

e 
an

al
ys

is
 

ba
tc

he
s 

3.
3.

2 
A

cc
ep

ta
nc

e 
Cr

it
er

ia
 fo

r 
an

 
A

na
ly

ti
ca

l R
un

 

A
na

ly
ti

ca
l 

ru
ns

 
co

nt
ai

ni
ng

 
sa

m
pl

es
 

R
ou

ti
ne

 u
se

 
of

 d
ilu

ti
on

 
Q

C 
fo

r 
lo

w
es

t 
an

d 

D
ilu

ti
on

 Q
Cs

: 
th

es
e 

sh
ou

ld
 

no
t 

be
 

pr
ep

ar
ed

/a
n

Ex
tr

a 
di

lu
ti

on
 Q

Cs
 

w
it

h 
al

l 
di

lu
ti

on
 

D
ilu

ti
on

 Q
Cs

 
in

 t
he

 
an

al
yt

ic
al

 
ru

n.

An
al

yt
ic

al
 

ru
ns

 
co

nt
ai

ni
ng

 
sa

m
pl

es
 

D
ilu

ti
on

 Q
Cs

 
no

t 
in

cl
ud

ed
 

in
 

pr
od

uc
ti

on
 

re
qu

ir
em

en
t 

to
 u

se
 d

Q
Cs

 
/ 

re
qu

ir
em

en
t 

M
us

t 
us

e 
di

lu
ti

on
 Q

C 
at

 a
t 

le
as

t 
th

e 
lo

w
es

t 

di
lu

ti
on

 Q
Cs

 
ne

ed
 t

o 
re

fl
ec

t 
co

nc
en

tr
at

io

di
lu

ti
on

 Q
Cs

 
ne

ed
 t

o 
re

fl
ec

t 
co

nc
en

tr
at

io

In
cl

ud
e 

di
lu

ti
on

 Q
Cs

 
in

 r
un

 
co

nt
ai

ni
ng

 
3.

3.
3 

Ca
lib

ra
ti

on
 

R
an

ge
 

po
te

nt
ia

lly
 

m
or

e 
w

or
k 

an
d 

ti
m

e 
co

ns
um

in
g 

di
lu

ti
on

 Q
Cs

 
re

qu
ir

ed
.  

N
ee

d 
to

 b
e 

pr
ep

ed
 a

t 
3.

3.
4 

R
ea

na
ly

si
s 

of
 S

tu
dy

 S
am

pl
es

 

Fo
r 

co
m

pa
ra

ti
ve

 
B

A
/B

E 
st

ud
ie

s,
 a

 

Fo
r 

co
m

pa
ra

tiv
e 

BA
/B

E 
st

ud
ie

s,
 a

 

Fo
r 

B
A

/B
E 

st
ud

ie
s,

 
co

nc
s 

fr
om

 
re

je
ct

ed
 

Fo
r 

co
m

pa
ra

ti
ve

 
B

A
/B

E 
st

ud
ie

s 

ad
di

ti
on

al
 

ta
bl

e 
re

qu
ir

d 
su

m
m

ar
is

in
g 

nu
m

be
r 

of
 

ad
di

ti
on

al
 

ta
bl

e 
re

qu
ir

d 
su

m
m

ar
is

in
g 

nu
m

be
r 

of
 

3.
3.

5 
R

ei
nj

ec
ti

on
 

of
 S

tu
dy

 S
am

pl
es

 

3.
3.

6 
In

te
gr

at
io

n 
of

 
Ch

ro
m

at
og

ra
m

s

M
or

e 
w

or
k 

fo
r 

do
cu

m
en

ta
ti

on
 g

ro
up

 

Th
e 

lis
t o

f 
ch

ro
m

at
og

r
am

s 
th

at
 

re
qu

ire
d 

N
ee

d 
to

 
su

bm
it

 
or

ig
in

al
 a

nd
 

re
in

te
gr

at
ed

 

N
ee

d 
lis

t 
of

 
re

in
te

gr
at

ed
 

ch
ro

m
at

og
ra

m
s

lis
t 

of
 

re
in

te
gr

at
ed

 
ch

ro
m

at
og

ra
m

s 
ne

ed
ed

 

lis
t 

of
 

re
in

te
gr

at
ed

 
ch

ro
m

at
og

ra
m

s 
ne

ed
ed

 
4.

 L
IG

A
N

D
 

B
IN

D
IN

G
 A

SS
A

YS

4.
1 

Ke
y 

R
ea

ge
nt

s

4.
1.

1 
R

ef
er

en
ce

 
St

an
da

rd

If
 t

he
 

re
fe

re
nc

e 
st

an
da

rd
 

ba
tc

h 
us

ed
 

M
10

 
im

pr
ov

es
 

th
e 

cl
ar

it
y 

co
m

pa
re

d 
to

 
4.

1.
2 

Cr
it

ic
al

 
R

ea
ge

nt
s

Li
fe

cy
cl

e 
m

an
ag

em
en

t 
pr

oc
ed

ur
e 

re
qu

ir
ed

cr
it

ic
al

 
re

ag
en

ts
 

sh
ou

ld
 b

e 
de

fi
ne

d 
in

 

"T
he

 
pe

rf
or

m
an

ce
 

pa
ra

m
et

er
s 

sh
ou

ld
 b

e 

R
eq

ui
re

m
en

t 
fo

r 
Li

fe
cy

cl
e 

m
gm

t

W
e 

w
ill

 
pr

ob
ab

ly
 

be
co

m
e 

ev
en

 m
or

e 
4.

2 
V

al
id

at
io

n
Po

te
nt

ia
l f

or
 

si
ng

lic
at

e 
an

al
ys

is
. 

Th
is

 m
ay

 
4.

2.
1 

Sp
ec

ifi
ci

ty
 

A
ss

es
sm

en
t 

re
qu

ir
ed

 a
t 

B
LK

, L
LO

Q
 

an
d 

U
LO

Q
4.

2.
2 

Se
le

ct
iv

it
y 

Se
le

ct
iv

it
y 

as
se

ss
m

en
t 

in
 li

pa
em

ic
 

an
d 

Y,
 m

or
e 

w
or

kl
oa

d 
du

e 
to

 
lip

em
ic

 a
nd

 

Fo
r 

ba
sk

et
 

tr
ia

l, 
5 

in
di

vi
du

al
 

pe
r 

4.
2.

3 
Ca

lib
ra

ti
on

 
Cu

rv
e 

an
d 

R
an

ge
 

Tw
o 

di
ff

er
en

t 
ta

bl
es

 
in

st
ea

d 
of

 
4.

2.
4 

A
cc

ur
ac

y 
an

d 
Pr

ec
is

io
n

R
ep

or
ti

ng
 o

f 
in

di
vi

du
al

 
w

it
hi

n 
ru

n 
CV

s 
no

w
 

4.
2.

4.
1 

Pr
ep

ar
at

io
n 

of
 

Q
ua

lit
y 

Co
nt

ro
l 

Po
te

nt
ia

lly
 

le
ss

 w
or

k 
as

 
fr

es
h 

Q
Cs

 
do

n'
t 

ne
ed

 
 4

.2
.4

.2
 

Ev
al

ua
ti

on
 o

f 
A

cc
ur

ac
y 

an
d 

w
it

hi
n 

ru
n 

A
&

P 
da

ta
 

sh
ou

ld
 b

e 
re

po
rt

ed
 f

or
 

4.
2.

5 
Ca

rr
y-

ov
er

 
D

ep
en

di
ng

 
on

 h
ow

 
m

an
y 

ti
m

es
 

th
e 

bl
an

k 

D
ilu

ti
on

 
Q

C'
s.

 T
he

se
 

ar
e 

be
in

g 
us

ed
 f

or
 

4.
2.

6 
D

ilu
ti

on
 

Li
ne

ar
it

y 
an

d 
H

oo
k 

Ef
fe

ct
 

"T
he

 d
ilu

ti
on

 
fa

ct
or

(s
) 

ap
pl

ie
d 

du
ri

ng
 s

tu
dy

 

Po
te

nt
ia

lly
 

as
 w

e 
ne

ed
 

to
 d

o 
th

re
e 

in
de

pe
nd

en
t 

4.
2.

7 
St

ab
ili

ty
Th

e 
co

nc
en

tr
at

io
n 

of
 t

he
 

st
ab

ili
ty

 Q
Cs

 

B
ra

ck
et

ed
 

te
m

pe
ra

tu
re

 
ap

pr
oa

ch
 

ne
ed

ed
 f

or
 

FD
A

 
gu

id
an

ce
 

ap
pr

ec
ia

te
s 

th
at

 L
TS

 

In
cl

us
io

n 
of

 
D

ilu
ti

on
 Q

C 
fo

r 
st

ab
ili

ty
 

as
se

ss
m

en
ts

Q
C'

s 
sh

ou
ld

 
be

 a
dj

us
te

d 
co

ns
id

er
in

g 
th

e 
ap

pl
ie

d 

Co
nc

en
tr

at
io

n 
of

 s
ta

bi
lit

y 
Q

Cs
 s

ho
ul

d 
re

fl
ec

t 

Co
nc

en
tr

at
io

n 
of

 s
ta

bi
lit

y 
Q

Cs
 s

ho
ul

d 
re

fl
ec

t 

Co
-m

ed
 

st
ab

ili
ty

 
re

qu
ir

ed

"I
f 

th
is

 is
 t

he
 

ca
se

, t
he

 
co

nc
en

tr
at

io
n 

of
 t

he
 Q

Cs
 

A
ll 

st
ab

ili
ty

 
ex

pe
ri

m
en

ts
 

m
us

t 
no

w
 

al
w

ay
s 

be
 

Po
te

nt
ia

l f
or

 
W

ho
le

 b
lo

od
 

st
ab

ili
ty

, b
ut

 
th

at
 w

ill
 b

e 

m
ax

im
um

 
co

nc
en

tr
at

io
n 

a 
co

ns
id

er
at

io

m
ax

im
um

 
co

nc
en

tr
at

io
n 

a 
co

ns
id

er
at

io
4.

3 
St

ud
y 

Sa
m

pl
e 

A
na

ly
si

s

4.
3.

1 
A

na
ly

ti
ca

l 
R

un
 

ad
di

ti
on

al
 

ca
lib

ra
ti

on
 

st
an

da
rd

s 
an

d 
Q

C 

ad
di

ti
on

al
 

ca
lib

ra
ti

on
 

st
an

da
rd

s 
an

d 
Q

C 
4.

3.
2 

A
cc

ep
ta

nc
e 

Cr
it

er
ia

 fo
r 

an
 

A
na

ly
ti

ca
l R

un
 

In
 c

as
e 

of
 a

 
ne

w
 

lo
w

er
/u

pp
er

 
lim

it
 o

f 

4.
3.

3 
Ca

lib
ra

ti
on

 
R

an
ge

 

th
is

 w
ho

le
 

se
ct

io
n 

is
 

ne
w

 a
nd

 
qu

it
e 

I c
an

 
im

ag
in

e 
th

is
 

w
ill

 r
es

ul
t 

in
 

us
 h

av
in

g 
to

 

A
dd

it
io

na
l 

ef
fo

rt
 s

ho
ul

d 
be

 s
pe

nt
 t

o 
pu

rs
ue

 a
 

4.
3.

4 
R

ea
na

ly
si

s 
of

 S
tu

dy
 S

am
pl

es
 

Fo
r 

co
m

pa
ra

ti
ve

 
B

A
/B

E 
st

ud
ie

s,
 a

 

"f
or

 
co

m
pa

ra
ti

ve
 

B
A

/B
E 

st
ud

ie
s,

 a
 

"f
or

 
co

m
pa

ra
ti

ve
 

B
A

/B
E 

st
ud

ie
s,

 a
 

se
e 

ab
ov

e
Th

e 
va

lu
es

 
fr

om
 t

he
 

re
je

ct
ed

 
ru

ns
 s

ho
ul

d 

R
ea

ss
ay

 
su

m
m

ar
y 

ta
bl

e 
to

 b
e 

ad
de

d 
to

 
5.

 IN
CU

R
R

ED
 

SA
M

PL
E 

R
EA

N
A

LY
SI

S 
(I

SR
)

N
ew

: A
 S

O
P 

is
 r

eq
ui

re
d 

th
at

 d
ir

ec
ts

 
ho

w
 

1.
  "

 P
iv

ot
al

 
ea

rl
y 

pa
ti

en
t 

tr
ia

l(
s)

, o
nc

e 
pe

r 
pa

ti
en

t 

Po
te

nt
ia

lly
 

as
 a

ls
o 

fo
r 

no
n-

cl
in

ic
al

 
st

ud
ie

s 

"p
ro

vi
de

 
su

m
m

ar
y 

ta
bl

e 
of

 
to

ta
l #

 

IS
R

 r
eq

ui
re

d 
in

 p
at

ie
nt

s 
w

it
h 

im
pa

ir
ed

 

Tr
en

ds
 o

f 
co

nc
er

n 
re

qu
ir

e 
in

ve
st

ig
at

io
n

6.
 P

A
R

TI
A

L 
A

N
D

 
CR

O
SS

 
V

A
LI

D
A

TI
O

N

IS
R

 r
eq

ui
re

d 
in

 p
at

ie
nt

s 
w

it
h 

im
pa

ir
ed

 
6.

1 
Pa

rt
ia

l 
V

al
id

at
io

n 

In
st

ea
d 

of
 a

 
pa

rt
ia

l 
va

lid
at

io
n,

 a
 

fu
ll 

In
ve

st
ig

at
io

n
, i

f 
th

er
e 

ar
e 

la
rg

e 
or

 
sy

st
em

ic
 

Y(
ex

tr
a 

PV
s 

fo
r 

ch
an

gi
ng

 
tu

be
s?

  
V

ol
um

es
?)

I c
an

't
 s

ee
 

us
 g

et
ti

ng
 

aw
ay

 
w

it
ho

ut
 

I c
an

't
 s

ee
 

us
 g

et
ti

ng
 

aw
ay

 
w

it
ho

ut
 

6.
2 

Cr
os

s 
V

al
id

at
io

n

St
at

is
ti

ca
l 

ap
pr

oa
ch

 t
o 

be
 a

pp
lie

d 
to

 e
va

lu
at

e 

Im
pl

em
en

ta
ti

on
 o

f 
th

e 
ne

w
 p

ro
ce

ss
 

w
ill

 r
eq

ui
re

 

sh
ou

ld
 b

e 
as

se
ss

ed
 

us
in

g 
Q

Cs
 

an
d 

st
ud

y 

Cr
os

s 
va

lid
at

io
n 

sh
ou

ld
 b

e 
as

se
ss

ed
 b

y 

In
cl

ud
e 

≥3
0 

st
ud

y 
sa

m
pl

es
 in

 
cr

os
s 

eq
ui

va
le

nc
e 

te
st

in
g 

to
 

co
m

pa
re

 
tw

o 

eq
ui

va
le

nc
e 

te
st

in
g 

to
 

co
m

pa
re

 
tw

o 
6 

7.
 A

D
D

IT
IO

N
A

L 
CO

N
SI

D
ER

A
TI

O
N

S 7.
1 

M
et

ho
ds

 fo
r 

A
na

ly
te

s 
th

at
 a

re
 

al
so

 E
nd

og
en

ou
s 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

7.
1.

1 
Q

ua
lit

y 
Co

nt
ro

l S
am

pl
es

 
fo

r 
M

et
ho

ds
 fo

r 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

sh
ou

ld
 b

e 
as

se
ss

ed
 

us
in

g 
Q

Cs
 

an
d 

st
ud

y 
7.

1.
2 

Se
le

ct
iv

it
y,

 
R

ec
ov

er
y 

an
d 

M
at

ri
x 

Ef
fe

ct
s 

fo
r 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

ev
al

ua
ti

on
 

us
in

g 
st

at
is

ti
ca

l 
as

se
ss

m
en

t 

Li
pa

em
ic

 
an

d 
ha

em
ol

ys
ed

 
sa

m
pl

es
 a

re
 

7.
1.

3 
Pa

ra
lle

lis
m

 
fo

r 
M

et
ho

ds
 fo

r 
A

na
ly

te
s 

th
at

 a
re

 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

7.
1.

4 
A

cc
ur

ac
y 

an
d 

Pr
ec

is
io

n 
fo

r 
M

et
ho

ds
 fo

r 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

To
 m

im
ic

 
st

ud
y 

sa
m

pl
es

 a
s 

m
uc

h 
as

 

Th
e 

fo
rm

ul
a 

fo
r 

ac
cu

ra
cy

 
m

ay
 m

ak
e 

it
 

im
po

ss
ib

le
 

7.
1.

5 
St

ab
ili

ty
 fo

r 
M

et
ho

ds
 fo

r 
A

na
ly

te
s 

th
at

 a
re

 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

7.
2 

Pa
ra

lle
lis

m
To

 b
e 

ad
de

d 
in

 o
ur

 S
O

P,
 

in
 t

hi
s 

m
om

en
t 

it
 is

 

N
ot

 c
le

ar
 if

 
pa

ra
lle

lis
m

 
ha

s 
to

 b
e 

pr
ov

en
 in

 

ju
st

if
ic

at
io

n 
fo

r 
ab

se
nc

e 
of

 
pa

ra
lle

lis
m

 
7.

3 
R

ec
ov

er
y

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

Is
 t

he
 

re
co

ve
ry

 o
f 

SI
L 

re
qi

ur
ed

7.
4 

M
in

im
um

 
R

eq
ui

re
d 

D
ilu

ti
on

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

7.
5 

Co
m

m
er

ci
al

 
an

d 
D

ia
gn

os
ti

c 
Ki

ts
 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

7.
6 

N
ew

 o
r 

A
lt

er
na

ti
ve

 
Te

ch
no

lo
gi

es
 

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

7.
6.

1 
D

ri
ed

 
M

at
ri

x 
M

et
ho

ds

To
 b

e 
ad

de
d 

in
 o

ur
 S

O
P,

 
in

 t
hi

s 
m

om
en

t 
it

 is
 

8.
 

D
O

CU
M

EN
TA

TI
O

N
 4

4 
8.

1 

a 
lo

t 
m

or
e 

of
 w

or
k,

 
es

pe
ci

al
ly

 
fo

r 
B

A
/B

E 

Li
st

 o
f 

in
sp

ec
ti

on
s 

re
qu

ir
ed

Li
st

 o
f 

re
gu

la
to

ry
 

si
te

 
in

sp
ec

ti
on

s 
8.

2 
D

oc
um

en
ta

ti
on

 
fo

r 
V

al
id

at
io

n 

Fo
r 

re
gu

la
te

d 
st

ud
ie

s 
ru

n 
in

ho
us

e:
 w

e 

A
 lo

t 
m

or
e 

re
po

rt
in

g 
re

qu
ir

ed

Im
pl

em
en

ta
ti

on
 Im

pa
ct

: 
m

uc
h 

m
or

e 
w

or
k 

to
 

Se
ve

ra
l n

ew
 

re
qu

ir
em

en
t

s 
re

ga
rd

in
g 

do
cu

m
en

ta
ti

cr
it

ic
al

 
re

ag
en

t 
se

ct
io

n 
ex

pa
nd

ed
, 

B
A

/B
E 

va
lid

at
io

n 
an

d 
bi

oa
na

ly
ti

ca
l 

IS
 p

lo
ts

 n
ot

 
cu

rr
en

tl
y 

in
cl

ud
ed

.  

Si
gn

if
ic

an
tl

y 
m

or
e 

in
fo

rm
at

io
n 

w
ill

 n
ee

d 
to

 

A
di

ti
on

al
 

do
cu

m
en

ta
ti

on
 e

sp
. F

or
 

B
A

/B
E 

Y(
th

e 
sp

ec
if

ic
it

y 
of

 
re

qu
ir

em
en

t
s 

w
ill

 m
ea

n 

A
dd

it
io

na
l 

re
po

rt
 

re
qu

ir
em

en
t

s 
w

ill
 r

es
ul

t 

R
et

es
t/

ex
pi

r
y 

da
te

s 
of

 
cr

it
ic

al
 

re
ag

en
ts

 

re
po

rt
in

g 
of

 
us

ed
 

in
di

vi
du

al
 

m
at

ri
x 

lo
ts

 

Th
e 

re
qu

ir
em

en
t

s 
ar

e 
in

cr
ea

si
ng

 
9.

 G
LO

SS
A

R
Y 

193

5

10

15

20

25

30

19

1.
 

IN
TR

O
D

U
C

TI
O

N

Se
e 

1.
1,

 1
.2

 
an

d 
1.

3

1.
1 

O
bj

ec
ti

ve
 

W
e 

m
ay

 
co

nt
in

ue
 t

o 
ha

ve
 

di
ff

ic
ul

ti
es

 

Ch
an

ge
s 

fr
om

 t
he

 
re

co
m

m
en

d
at

io
ns

 in
 t

hi
s 

A
pp

lic
an

ts
 

ar
e 

en
co

ur
ag

ed
 

to
 c

on
su

lt
 

1.
2 

B
ac

kg
ro

un
d 

Th
is

 
gu

id
el

in
e 

in
te

nd
s 

to
 

fa
ci

lit
at

e 

Th
is

 
gu

id
el

in
e 

in
te

nd
s 

to
 

fa
ci

lit
at

e 
1.

3 
Sc

op
e 

 -
->

 s
ee

 t
ab

 
"S

CO
PE

"

Fu
ll 

va
lid

at
io

n 
fo

r 
no

nc
lin

ic
al

 

It
 w

ill
 b

e 
di

ff
ic

ul
t 

to
 

co
nv

in
ce

 o
ur

 
A

D
M

E 

G
ui

de
lin

e 
do

 
no

t 
de

ta
il 

if
 

m
et

ab
ol

it
es

 
sh

al
l b

e 
pa

rt
 

W
e 

ha
ve

 
al

so
 

di
sc

us
se

d 
w

it
h 

ou
r 

no
n 

cl
in

ic
al

 
ph

ar
m

ac
ok

in
et

ic
 s

tu
di

es
 

co
nd

uc
te

d 

U
ri

ne
 t

o 
be

 
co

ns
id

er
ed

 
no

n-
pr

im
ar

y 
m

at
ri

x?

ro
w

 5
: i

t 
is

 
no

t 
cl

ea
r 

w
ha

t 
th

e 
no

n 
cl

in
ic

al
 

I d
o 

no
t 

se
e 

th
e 

di
ff

er
en

ti
at

i
on

 b
et

w
ee

n 

Sc
op

e:
 x

x 
no

nc
lin

ci
al

 
PK

 s
tu

di
es

 
co

nd
uc

te
d 

Th
er

e 
w

as
 

th
e 

ex
pe

ct
at

io
n 

th
at

 h
yb

ri
d 

w
ha

t 
ki

nd
 o

f 
st

ud
ie

s 
ar

e 
"n

on
cl

in
ic

al
 

PK
 s

tu
di

es
 

Fo
r 

st
ud

ie
s 

th
at

 a
re

 n
ot

 
su

bm
it

te
d 

fo
r 

Th
e 

bi
oa

na
ly

si
s 

of
 

bi
om

ar
ke

rs
 

Fo
r 

so
m

e 
m

od
al

it
y,

 it
 

is
 d

if
fi

cu
lt

 t
o 

fi
nd

 a
n 

Co
nd

uc
te

d 
as

 s
ur

ro
ga

te
 

fo
r 

cl
in

ic
al

 
st

ud
ie

s
2.

 
G

EN
ER

A
L 

PR
IN

CI
PL

E
S 

"B
io

an
al

yt
ic

al
 m

et
ho

d 
de

ve
lo

pm
en

t 
do

es
 n

ot
 

2.
1 

M
et

ho
d 

D
ev

el
op

m
en

t 

M
D

 d
oe

s 
no

t 
re

qu
ir

e 
ex

te
ns

iv
e 

re
co

rd
 

W
ha

t 
is

 
m

in
im

al
ly

 
ne

ed
ed

 f
or

 
re

co
rd

 

W
ha

t 
is

 
m

in
im

al
ly

 
ne

ed
ed

 f
or

 
re

co
rd

 

Pe
rh

ap
s 

af
te

r 
a 

ce
rt

ai
n 

ti
m

e 
EB

F 
ca

n 

B
io

an
al

yt
ic

al
 

m
et

ho
d 

de
ve

lo
pm

en
t 

do
es

 n
ot

 

th
e 

ap
pl

ic
an

t i
s 

en
co

ur
ag

ed
 

to
, i

f 

If 
a 

pr
ob

le
m

 
is

 
en

co
un

te
re

d 
w

ith
 th

e 

B
ef

or
e 

or
 

du
ri

ng
 t

he
 

de
ve

lo
pm

en
t 

of
 a

 

B
io

an
al

yt
ic

al
 

m
et

ho
d 

de
ve

lo
pm

en
t 

do
es

 n
ot

 

If
 a

 p
ro

bl
em

 
is

 
en

co
un

te
re

d 
w

it
h 

th
e 

"T
he

 
de

ve
lo

pm
en

t 
of

 t
he

 
bi

oa
na

ly
ti

ca
l 

2.
2 

M
et

ho
d 

V
al

id
at

io
n 

 n
ot

 s
ur

e 
ab

ou
t 

ap
pl

ic
ab

le
 

no
n-

cl
in

ic
al

 

M
at

ri
x 

di
ff

er
en

ce
s 

w
it

hi
n 

sp
ec

ie
s 

ar
e 

M
at

ri
x 

di
ff

er
en

ce
s 

w
it

hi
n 

sp
ec

ie
s 

ar
e 

Fo
r 

LB
A

: x
x 

ca
rr

y-
ov

er
 -

> 
if 

ne
ce

ss
ar

y 
is

 n
ot

 a
dd

ed
 

m
at

ri
x 

sa
m

e 
as

 t
he

 s
tu

dy
 

sa
m

pl
es

 ?
 

Fo
r 

W
ha

t 
do

es
 

ca
rr

y-
ov

er
 in

 
LB

A
 m

ea
n?

2.
2.

1 
Fu

ll 
V

al
id

at
io

n

Sc
op

e 
in

di
ca

te
 t

ha
t 

w
e 

ne
ed

 t
o 

pe
rf

or
m

 f
ul

l 

LB
A

: 
pa

ra
lle

lis
m

 
is

 o
ne

 o
f 

th
e 

m
os

t 

th
e 

se
nt

en
ce

 
"T

he
 m

at
ri

x 
us

ed
 f

or
 

bi
oa

na
ly

ti
ca

l 

th
e 

se
nt

en
ce

 
"I

n 
so

m
e 

ca
se

s,
 it

 
m

ay
 b

e 

W
he

n 
is

 a
 

fu
ll 

va
lid

at
io

n 
fo

r 

Fo
r 

LB
A

s 
th

e 
fo

llo
w

in
g 

el
em

en
ts

 
sh

ou
ld

 b
e 

Th
e 

as
se

ss
m

en
ts

 
th

at
 a

re
 

pe
rf

or
m

ed
 

In
 t

hi
s 

ch
ap

te
r 

th
e 

w
or

d 
"r

es
po

ns
e"

 

do
es

 t
he

 
st

at
em

en
t 

th
at

 m
at

ri
x 

di
ff

er
en

ce
s 

Is
 it

 s
ti

ll 
pr

ef
er

ed
 t

o 
ta

ke
 t

ri
al

 
re

la
te

d 

"r
e-

in
je

ct
io

n 
re

pr
od

uc
ib

ili
ty

" 
ha

s 
to

 b
e 

do
ne

 in
 

. I
f 

ne
ce

ss
ar

y,
 

pa
ra

lle
lis

m
 

ca
n 

be
 

2.
2.

2 
Pa

rt
ia

l 
V

al
id

at
io

n

It
 is

 n
ot

 
cl

ea
r 

if
 

pa
rt

ia
l 

va
lid

at
io

n 
2.

2.
3 

Cr
os

s 
V

al
id

at
io

n 

Sh
ou

ld
 a

ll 
la

bs
 a

do
pt

 
th

e 
sa

m
e 

st
at

is
ti

ca
l 

no
t 

cl
ea

r 
w

ha
t 

is
 

m
ea

nt
 b

y 
'm

ul
ti

pl
e'

 
3.

 
CH

R
O

M
A

T
O

G
R

A
PH

Y 
3.

1 
R

ef
er

en
ce

 
St

an
da

rd
s 

Ca
n 

an
yo

ne
 

co
m

m
en

t 
on

 
th

is
: a

 
fo

rm
er

 

Th
er

e 
ar

e 
no

 
de

ta
ils

 
pr

ov
id

ed
 

ho
w

 

re
te

st
/e

xp
ir

y 
da

te
s 

cu
rr

en
tl

y 
ca

us
in

g 
lo

ca
l 

es
se

nt
ia

l 
th

at
 th

e 
la

be
lle

d 
st

an
da

rd
 is

 

A
 C

oA
 is

 n
ot

 
re

qu
ir

ed
 f

or
 

th
e 

IS
 a

s 
lo

ng
 a

s 
th

e 
3.

2 
V

al
id

at
io

n

3.
2.

1 
Se

le
ct

iv
it

y 

N
o 

sp
ec

if
ic

s 
re

ga
rd

in
g 

ex
te

nt
 o

f 
in

ve
st

ig
at

io
n 

H
as

 
se

le
ct

iv
it

y 
fa

ile
d 

w
he

n 
ha

em
ol

yt
ic

 

Is
 a

n 
in

ve
st

ig
at

io
n 

on
 f

ai
le

d 
se

le
ct

iv
it

y 
of

 ...
an

d 
no

t 
m

or
e 

th
an

 
5%

 o
f 

th
e 

IS
 

re
sp

on
se

 in
 

A
ny

 r
ea

so
n 

fo
r 

no
t 

lo
ok

in
g 

at
 

in
te

rf
er

en
ce

 

2 
%

 (
V

/V
) 

ha
em

ol
ys

ed
 

co
nv

er
te

d 
in

 
g/

dL
 ?

 
3.

2.
2 

Sp
ec

ifi
ci

ty
 

do
es

 
ev

al
ua

ti
on

 
m

ea
n 

pa
pe

r 
ex

er
ci

se
? 

th
e 

se
nt

en
ce

 
"I

n 
th

e 
ca

se
 

of
 L

C-
M

S 
ba

se
d 

th
e 

se
nt

en
ce

 
"R

es
po

ns
es

 
de

te
ct

ed
 

an
d 

th
e 

pa
ra

gr
ap

h 
on

 b
ac

k-
co

nv
er

si
on

 is
 no

t 
m

or
e 

th
an

 5
%

 o
f 

th
e 

IS
 

re
sp

on
se

 in
 

To
 b

e 
do

ne
 

as
 a

 
st

an
da

rd
 

pa
ra

m
et

er
 

3.
2.

3 
M

at
ri

x 
Ef

fe
ct

A
ss

um
e 

th
at

 
if

 li
pe

am
ic

 
an

d 
ha

em
ol

ys
is

 

W
hi

ch
 a

re
 

th
e 

re
le

va
nt

 
pa

ti
en

t 
po

pu
la

ti
on

s?
 I r

ea
d 

th
is

 a
s 

sp
ik

in
g,

 
pr

ep
ar

at
io

n 
an

d 
an

al
ys

is
 

D
oe

s 
th

is
 

m
ea

n 
th

at
 

fo
r 

ha
em

ol
ys

ed
 

W
ha

t 
to

 d
o 

if
 1

 s
am

pl
e 

is
 n

ot
 

ev
al

ua
bl

e?
 If

 so
ur

ce
s 

or
 

lo
ts

 is
 t

he
 

ex
pe

ct
at

io
n 

th
is

 s
ho

ul
d 

so
ur

ce
s 

or
 

lo
ts

 is
 t

he
 

ex
pe

ct
at

io
n 

th
is

 s
ho

ul
d 

nu
m

be
r 

of
 

re
pl

ic
at

es
nu

m
be

r 
of

 
bl

an
k 

so
ur

ce
s

Th
is

 le
ad

s 
to

 
3 

re
pl

ic
at

es
 

* 
6 

lo
ts

 *
 

2l
ev

el
s 

= 
36

 

it
 is

 u
nc

le
ar

 
w

ha
t 

"r
el

ev
an

t 
pa

ti
en

t 
3.

2.
4 

Ca
lib

ra
ti

on
 

Cu
rv

e 
an

d 
R

an
ge

 

CS
 s

am
pl

es
 

co
ul

d 
be

 
us

ed
 f

ro
ze

n 
af

te
r 

th
e 

W
ri

tt
en

 
pr

oc
ed

ur
es

 
fo

r 
re

gr
es

si
on

 

"E
ac

h 
ca

lib
ra

ti
on

 
st

an
da

rd
 

m
ay

 b
e 

W
ha

t 
if

 o
nl

y 
fr

es
hl

y 
pr

ep
ar

ed
 

ca
lib

ra
ti

on
 

Th
e 

se
le

ct
io

n 
of

 
th

e 
re

gr
es

si
on

 

"A
 s

im
pl

e 
re

gr
es

si
on

 
m

od
el

 t
ha

t 
ad

eq
ua

te
ly

 

W
ha

t 
is

 a
 

si
m

pl
e 

re
gr

es
si

on
 

m
od

el
.  

If
 a

 

Th
e 

up
pe

r 
lim

it
 o

f 
qu

an
ti

fi
ca

ti
o

n 
(U

LO
Q

),
 

is
 t

he
 

ex
pe

ct
at

io
n 

to
 

st
at

is
ti

ca
lly

 

is
 t

he
 

ex
pe

ct
at

io
n 

to
 

st
at

is
ti

ca
lly

 

Th
er

e 
sh

ou
ld

 
be

 o
ne

 
ca

lib
ra

ti
on

 
cu

rv
e 

fo
r 

fu
lf

ill
ed

 f
or

 
at

 le
as

t 
50

%
 

of
 t

he
 

ca
lib

ra
ti

on
 

if
 b

ot
h 

re
pl

ic
at

es
 a

t 
on

e 
le

ve
l 

fa
ile

d,
 is

 t
he

 
3.

2.
5 

A
cc

ur
ac

y 
an

d 
Pr

ec
is

io
n

Q
C 

sa
m

pl
es

 
co

ul
d 

be
 

us
ed

 f
ro

ze
n 

af
te

r 
th

e 

is
 it

 O
K 

to
 

le
t 

on
e 

pe
rs

on
 d

o 
al

l 
3 

A
&

P 
ru

ns
?

ar
ou

nd
 3

0 
- 

50
%

 o
f t

he
 

ca
lib

ra
tio

n 
cu

rv
e 

ra
ng

e 

Is
 Q

C 
pe

rf
or

m
an

ce
 

re
qu

ir
ed

 f
or

 
al

l v
al

id
at

io
n 

3.
2.

5.
1 

Pr
ep

ar
at

io
n 

of
 

Q
ua

lit
y 

m
id

 Q
C 

is
 3

0-
50

%
 

w
he

re
by

 f
or

 
LB

A
 it

 s
ta

te
s 

Fo
r 

no
n-

A
&

P 
ru

ns
 L

,M
,H

 
Q

C 
"M

A
Y"

 
be

 a
na

ly
se

d.
  

G
ui

da
nc

e 
on

 
th

e 
ac

ce
pt

ab
le

 
ac

cu
ra

cy
 

It
 is

 
im

po
ss

ib
le

 
to

 p
re

pa
re

 
CA

ls
 a

nd
 

Fo
r n

on
-

ac
cu

ra
cy

 
an

d 
pr

ec
is

io
n 

A
re

 f
re

sh
ly

 
sp

ik
ed

 Q
Cs

 
pe

rm
it

te
d?

If 
th

e 
co

nc
en

tr
at

io
ns

 o
f t

he
 

st
ud

y 

 "
M

Q
C:

 
ar

ou
nd

 3
0 

- 
50

%
".

 Is
 it

 
al

lo
w

ed
 t

o 

 G
oo

d 
th

at
 

w
e 

ha
ve

 t
he

 
fl

ex
ib

ili
ty

 t
o 

pr
ep

 S
TD

s 
3.

2.
5.

2 
Ev

al
ua

ti
on

 
of

 
A

cc
ur

ac
y 

CS
 s

am
pl

es
 

co
ul

d 
be

 
us

ed
 f

ro
ze

n 
af

te
r 

th
e 

B
et

w
ee

n 
ru

n 
A

&
P 

to
 b

e 
pe

rf
or

m
ed

 
'o

ve
r 

se
ve

ra
l 

Th
e 

w
ay

 t
o 

ca
lc

ul
at

e 
th

e 
ov

er
al

l 
es

ti
m

at
e 

of
 

If
 t

he
 w

it
hi

n-
ru

n 
ac

cu
ra

cy
 

or
 p

re
ci

si
on

 
cr

it
er

ia
 a

re
 

To
 e

na
bl

e 
th

e 
ev

al
ua

ti
on

 
of

 a
ny

 

"T
he

 
ca

lib
ra

tio
n 

cu
rv

es
 fo

r 
th

es
e 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

Q
Cs

 a
re

 
in

te
nd

ed
 t

o 
m

im
ic

 s
tu

dy
 

sa
m

pl
es

 

ex
am

pl
es

 o
f 

ho
w

 
A

N
N

O
V

A
 

w
ill

 b
e 

us
ed

 

ex
am

pl
es

 o
f 

ho
w

 
A

N
N

O
V

A
 

w
ill

 b
e 

us
ed

 

an
 o

ve
ra

ll 
es

ti
m

at
e 

of
 

w
it

hi
n 

ru
n 

ac
cu

ra
cy

 a
nd

 "I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 
3.

2.
6 

Ca
rr

y-
ov

er
 

W
ha

t 
if

 t
he

 
st

ud
y 

sa
m

pl
es

 
ha

ve
 v

al
ue

s 

In
 h

ow
 m

an
y 

ru
ns

, t
he

 
bl

an
k 

sh
ou

ld
 

be
 p

la
ce

d 

D
ur

in
g 

va
lid

at
io

n 
ca

rr
y-

ov
er

 
sh

ou
ld

 b
e 

3.
2.

7 
D

ilu
ti

on
 

In
te

gr
it

y

D
o 

yo
u 

ne
ed

 
to

 ju
st

 r
un

 
on

e 
hi

gh
 

co
nc

en
tr

at
io

"T
he

 d
ilu

ti
on

 
fa

ct
or

(s
).

..s
h

ou
ld

 b
e 

w
it

hi
n 

th
e 

Is
 t

he
 

di
lu

ti
on

 
fa

ct
or

 
va

lid
at

ed
, o

r 

In
 t

he
 c

as
es

 
of

 r
ar

e 
m

at
ri

ce
s,

 
us

e 
of

 a
 

Th
e 

di
lu

tio
n 

fa
ct

or
(s

) 
an

d 
co

nc
en

tr
at

io

"A
t l

ea
st

 5
 

re
pl

ic
at

es
 

pe
r d

ilu
tio

n 
fa

ct
or

 

"T
he

 d
ilu

ti
on

 
fa

ct
or

(s
) 

an
d 

co
nc

en
tr

at
io

ns
 a

pp
lie

d 

Th
e 

di
lu

ti
on

 
fa

ct
or

(s
) 

an
d 

co
nc

en
tr

at
io

ns
 a

pp
lie

d 

Th
e 

di
lu

ti
on

 
fa

ct
or

(s
) 

an
d 

co
nc

en
tr

at
io

ns
 a

pp
lie

d 

If
 m

ul
ti

pl
e 

di
lu

ti
on

 
fa

ct
or

s 
ar

e 
us

ed
 in

 o
ne

 

Th
e 

co
nc

en
tr

at
io

n 
of

 t
he

 
di

lu
ti

on
 Q

Cs
 

3.
2.

8 
St

ab
ili

ty

3 
al

iq
uo

ts
 

sh
ou

ld
 b

e 
st

or
ed

 f
or

 
th

e 
st

ab
ili

ty
 

is
 t

e 
ac

ce
pt

ab
le

 
ex

tr
ap

ol
at

e 
th

e 
st

ab
ili

ty
 

N
on

cl
in

ic
al

: 
W

e 
tr

ad
it

io
na

lly
 

ru
n 

ou
r 

G
LP

 

if
 s

tu
dy

 
sa

m
pl

es
 a

re
 

ex
pe

ct
ed

 t
o 

>U
LO

Q
 

F/
T 

cy
cl

es
 -

 
m

in
im

um
 o

f 
3 

cy
cl

es
 

do
es

n'
t 

al
ig

n 

pr
oc

es
se

d 
sa

m
pl

e 
st

ab
ili

ty
.  

N
ot

 e
xp

lic
it

 

W
or

di
ng

 
ar

ou
nd

 
st

ab
ili

ty
 if

 
th

e 
an

al
yt

e 

SS
 a

nd
 W

S 
st

ab
ili

ty
: I

f 
st

ab
ili

ty
 

va
ri

es
 w

it
h 

It
 is

 n
ot

 
cl

ea
r 

if
 a

 S
S 

pr
ep

ar
ed

 
pr

io
r 

to
 t

he
 

4.
 

Q
U

ES
TI

O
N

: 
do

es
 

st
ab

ili
ty

 

2.
 P

ro
ce

ss
ed

 
sa

m
pl

es
. 

So
m

et
im

e 
it

 
is

 d
if

fi
cu

lt
 t

o 

th
e 

se
nt

en
ce

: 
"F

or
 f

ix
ed

 
do

se
 

th
e 

se
nt

en
ce

 
in

 s
ec

ti
on

 
Fr

ee
ze

/T
ha

w
 s

ta
bi

lit
y:

 

w
ha

t 
do

es
 

th
e 

se
nt

en
ce

: 
"T

he
 

St
ab

ili
ty

 in
 

w
ho

le
 b

lo
od

 
fi

rs
t 

st
at

es
 

th
at

 b
lo

od
 

4.
 S

ta
bi

lit
y 

of
 t

he
 

an
al

yt
e 

in
 

w
ho

le
 b

lo
od

W
hy

 m
us

t 
ti

m
e 

ze
ro

 b
e 

m
ea

su
re

d 
as

 
th

e 
no

m
in

al
 

H
ow

 m
us

t 
w

e 
re

ed
 if

 
st

ud
y 

sa
m

pl
es

 a
re

 

W
he

n 
m

us
t 

th
e 

st
ab

ili
ty

 
in

 w
ho

le
 

bl
oo

d 

...
fr

es
hl

y 
sp

ik
ed

 Q
Cs

 
or

 Q
Cs

 f
or

 
w

hi
ch

 

B
en

ch
-T

op
 

st
ab

ili
ty

 in
 

m
at

ri
x:

 L
ow

 
an

d 
hi

gh
 

Th
e 

st
ab

ili
ty

 
of

 t
he

 s
to

ck
 

an
d 

w
or

ki
ng

 
so

lu
ti

on
s 

of
 

W
ho

le
 b

lo
od

 
st

bi
lit

y:
 

Su
ff

ic
ie

nt
 

at
te

nt
io

n 

3)
 S

ta
bi

lit
y 

of
 th

e 
An

al
yt

e 
an

d 
IS

 in
 S

to
ck

 

A
re

 
al

te
rn

at
iv

es
 

to
 

ex
pl

or
at

or
y 

St
oc

k 
an

d 
w

or
ki

ng
 

so
lu

ti
on

 
st

ab
ili

ty
: 

4)
 S

ta
bi

lit
y 

of
 w

ho
le

 
bl

oo
d…

 "
If

 
th

e 
m

at
ri

x 

Fo
r 

ch
em

ic
al

 
dr

ug
s,

 th
e 

st
ab

ili
ty

 a
t 

St
ab

ili
ty

 o
f 

th
e 

an
al

yt
e 

in
 p

ro
ce

ss
ed

 
sa

m
pl

es
 - 

no
t 

su
re

 
ho

w
 s

ta
bi

lit
y 

in
 c

lo
tt

in
g 

bl
oo

d 
fo

r 
a 

W
ou

ld
 

re
co

m
m

en
d 

co
m

bi
na

ti
on

 
st

ab
ili

ty
 

1)
 c

an
 a

 D
Q

C 
co

ve
r 

th
e 

ad
op

te
d 

H
Q

C 
le

ve
l 

Sh
ou

ld
 t

he
 

H
Q

C 
or

 
di

lu
ti

on
 Q

C 
co

nc
en

tr
at

io

W
e 

sa
re

 
as

ke
d 

to
 

an
al

ys
e 

fr
oz

en
 Q

C 

w
he

n 
th

e 
re

qu
ie

rm
en

t 
is

 t
o 

es
ta

bl
is

h 
th

e 
3.

2.
9 

R
ei

nj
ec

ti
on

 
R

ep
ro

du
ci

bi
lit

y 

R
ei

nj
ec

ti
on

 
re

pr
od

uc
ib

ili
ty

 is
 

as
se

ss
ed

 b
y 

H
ow

ev
er

, i
f 

sa
m

pl
es

 
co

ul
d 

be
 

re
in

je
ct

ed
 

A
re

 t
he

 
re

in
je

ct
ed

 
Q

Cs
 

as
se

ss
ed

 

N
o 

m
en

ti
on

 
of

 L
Lo

Q
 Q

C
W

ha
t 

ar
e 

th
e 

ac
ce

pt
an

ce
 

cr
it

er
ia

? 
I 

re
-i

nj
ec

ti
on

 
re

pr
od

uc
ib

ili
ty

 e
va

lu
at

io
n 

is
 n

ot
 c

le
ar

ly
 

3.
3 

St
ud

y 
Sa

m
pl

e 
A

na
ly

si
s

Sy
st

em
 

su
it

ab
ili

ty
: i

t 
is

 n
ot

 c
le

ar
 

w
he

th
er

 S
S 

IS
 r

es
po

ns
e:

 
it

 is
 n

ot
 

cl
ea

r 
ho

w
 

th
e 

sy
st

em
ic

 IS
 

m
on

it
or

in
g 

is
 

un
fo

rt
un

at
el

3.
3.

1 
A

na
ly

ti
ca

l 
R

un
 

Im
pa

ct
 o

f 
an

y 
ca

rr
y-

ov
er

: n
o 

cr
it

er
ia

 o
f 

qu
es

ti
on

 t
o 

al
l: 

ho
w

 d
o 

yo
u 

ha
nd

le
 

fo
llo

w
in

g 

W
ha

t 
do

es
 

br
ac

ke
te

d 
m

ea
n,

 c
an

 
th

er
e 

be
 a

 

A
na

ly
si

ng
 

sa
m

pl
es

 
th

at
 w

er
e 

pr
oc

es
se

d 
as

 do
es

 a
 b

at
ch

 
= 

a 
pl

at
e?

  
W

ha
t 

if
 

in
di

vi
du

al
 

R
un

 v
s 

B
at

ch
 

is
 v

er
y 

co
nf

us
in

g.

un
cl

ea
r 

if
 a

 
ru

n 
co

ns
is

ti
ng

 o
f 

tw
o 

96
-w

el
l 

3.
3.

2 
A

cc
ep

ta
nc

e 
Cr

it
er

ia
 

fo
r 

an
 

1s
t 

pa
ra

gr
ap

h 
N

ot
 v

er
y 

cl
ea

rl
y 

If
 m

ul
ti

pl
e 

di
lu

ti
on

 
fa

ct
or

s 
ar

e 
us

ed
 in

 o
ne

 

W
ha

t 
sh

ou
ld

 
be

 d
on

e 
if

 
us

in
g 

br
ac

ke
ti

ng
 

"A
na

ly
ti

ca
l 

ru
ns

 
co

nt
ai

ni
ng

 
sa

m
pl

es
 

"T
he

 
co

nc
en

tr
at

io
n 

of
 t

he
 

di
lu

ti
on

 Q
Cs

 

Is
 >

20
%

 
bl

an
k 

re
sp

on
se

 a
 

va
lid

 r
ea

so
n 

Th
e 

co
nc

en
tr

at
io

n 
of

 t
he

 
di

lu
ti

on
 Q

Cs
 

If
 m

ul
ti

pl
e 

di
lu

ti
on

 
fa

ct
or

s 
ar

e 
us

ed
 in

 o
ne

 

D
ilu

ti
on

 Q
Cs

W
hy

 d
ilu

ti
on

 
Q

Cs
 a

re
 

re
qu

ir
ed

 f
or

 
3.

3.
3 

Ca
lib

ra
ti

on
 

R
an

ge
 

w
ha

t 
do

es
 

la
rg

e 
nu

m
be

r 
m

ea
n 

w
he

n 

w
ha

t 
do

es
 

la
rg

e 
nu

m
be

r 
m

ea
n 

w
he

n 

"A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

le
ve

ls
 s

ho
ul

d 
fa

ll 
w

it
hi

n 
3.

3.
4 

R
ea

na
ly

si
s 

of
 S

tu
dy

 
Sa

m
pl

es
 

If
 r

ea
na

ly
si

s 
of

 s
am

pl
es

 
fo

r 
PK

 
re

as
on

s 
is

 

Pr
e-

do
se

 
sa

m
pl

es
 a

re
 

no
t 

al
w

ay
s 

ne
ce

ss
ar

ily
 

un
fo

rt
un

at
el

y 
no

 
gu

id
an

ce
 o

n 
fo

llo
w

in
g 

R
ep

or
ti

ng
 o

f 
re

su
lt

s 
w

he
n 

re
pl

ic
at

e 
re

an
al

ys
is

 is
 

Id
en

tif
ic

at
io

n 
of

 
qu

an
tif

ia
bl

e 
an

al
yt

e 
3.

3.
5 

R
ei

nj
ec

ti
on

 
of

 S
tu

dy
 

Sa
m

pl
es

 
3.

3.
6 

In
te

gr
at

io
n 

of
 

Ch
ro

m
at

og

Th
e 

lis
t 

of
 

ch
ro

m
at

og
ra

m
s 

th
at

 
re

qu
ir

ed
 

R
ei

nt
eg

ra
ti

o
n 

no
t 

de
fi

ne
d

4.
 L

IG
A

N
D

 
B

IN
D

IN
G

 
A

SS
A

YS
4.

1 
Ke

y 
R

ea
ge

nt
s

4.
1.

1 
R

ef
er

en
ce

 
St

an
da

rd

M
an

uf
ac

tu
ri

ng
 b

at
ch

 
=A

PI
, b

ut
 

ca
n 

re
su

lt
 in

 

N
ew

 
re

fe
re

nc
e 

st
an

da
rd

 -
 

pe
rf

or
m

an
ce

 "I
f 

th
e 

re
fe

re
nc

e 
st

an
da

rd
 

ba
tc

h 
us

ed
 

4.
1.

2 
Cr

it
ic

al
 

R
ea

ge
nt

s

Ex
te

nt
 o

f 
re

va
lid

at
io

n 
fo

r 
ea

ch
 

di
ff

er
en

t 

St
ab

ili
ty

 
te

st
in

g 
of

 
cr

it
ic

al
 

re
ag

en
ts

 

Cr
it

ic
al

 
re

ag
en

t 
ex

pi
ry

 d
at

e 
sh

ou
ld

 b
e 

C
ri

ti
ca

l 
re

ag
en

ts
 It

 
ca

n
 b

e 
ex

te
n

d
ed

 

Ex
p

ir
y 

d
at

e 
o

f 
re

ag
en

ts
 c

an
 

b
e 

ex
te

n
te

d
 

fr
o

m
 s

u
p

p
li

er
 

Fo
r 

a 
m

aj
or

 
ch

an
ge

, h
ow

 
m

an
y 

va
lid

at
io

n 

H
ow

 t
o 

pe
rf

or
m

 a
nd

 
ex

te
nd

 
st

ab
ili

ty
 

w
ha

t 
ar

e 
th

e 
pr

op
os

e 
cr

it
er

ia
 f

or
 

ex
te

ns
io

n 
of

 

W
ha

t 
ar

e 
th

e 
cr

it
er

ia
 

fo
r 

br
id

gi
ng

 
di

ff
er

en
t 

Cr
it

ic
al

 
re

ag
en

ts
 

bi
nd

 t
he

 
an

al
yt

e 
->

 

R
et

es
t 

da
te

s 
an

d 
va

lid
at

io
n 

pa
ra

m
et

er
s 

4.
2 

V
al

id
at

io
n

M
ea

n 
of

 
si

gn
al

s 
vs

 
m

ea
n 

of
 

co
nc

en
tr

at
io

If
 m

ul
ti

pl
e 

w
el

ls
 a

re
 

us
ed

 s
ho

ul
d 

CV
 b

et
w

ee
n 

4.
2.

1 
Sp

ec
ifi

ci
ty

 

If
 o

nl
y 

st
ru

ct
ur

al
ly

 
re

la
te

d 
m

ol
ec

ul
es

 

Is
 t

he
 

w
or

di
ng

 
"s

pe
ci

fi
ca

lly
 

bi
nd

s 
to

 t
he

 

"I
n 

th
e 

ev
en

t 
of

 n
on

-
sp

ec
if

ic
it

y,
 

th
e 

im
pa

ct
 

W
e 

do
 n

ot
 

as
se

ss
 c

ro
ss

-
re

ac
ti

vi
ty

 
co

nc
ep

t.
 

A
s 

ne
w

 p
re

-
cl

in
ic

al
 

m
ol

ec
ul

es
, 

in
te

nr
fe

re
nc

O
nl

y 
as

se
ss

ed
 f

or
 

co
-

m
ed

ic
at

io
n 

W
hy

 a
re

 t
he

 
re

qu
ir

em
en

t
s 

fo
r 

se
le

ct
iv

it
y 

ho
w

 t
o 

de
te

rm
in

e 
"r

el
at

ed
 

m
ol

ec
ul

es
"?

U
nc

le
ar

 w
hy

 
"r

el
at

ed
 

m
ol

ec
ul

es
" 

m
ay

 b
ec

om
e 

4.
2.

2 
Se

le
ct

iv
it

y 

Fo
r 

li
p

ae
m

ic
 

an
d

 
h

ae
m

o
ly

se
d

 
sa

m
p

le
s,

 t
es

ts
 

R
ef

er
en

ce
 t

o
 

se
ct

io
n

 3
.2

.1
 

fo
r 

ch
ro

m
at

o
gr

a

W
ha

t 
is

 t
he

 
co

rr
ec

t 
in

te
rp

re
ta

ti
o

n 
of

 

10
 lo

ts
 +

 
lip

em
ic

 +
 

ha
em

ol
ys

ed
 

= 
12

 o
r 

"T
he

 
re

sp
on

se
 o

f 
th

e 
bl

an
k 

sa
m

pl
es

 

"F
or

 
lip

ae
m

ic
 a

nd
 

ha
em

ol
ys

ed
 

sa
m

pl
es

, 

Fr
om

 L
Q

C 
to

 
LL

O
Q

, n
o 

m
aj

or
 

ch
an

ge
.

H
ae

m
ol

yz
ed

 
sa

m
pl

es
 

al
w

ay
s 

in
cl

ud
ed

.

R
el

ev
an

t 
pa

ti
en

t 
po

pu
la

ti
on

 
sa

m
pl

es
 n

ot
 

Li
pa

em
ic

/h
a

em
ol

ys
ed

: 
us

e 
a 

"s
in

gl
e 

so
ur

ce
 o

f 

Fo
r 

ba
sk

et
 

tr
ia

l d
es

ig
n 

(p
an

-
ca

nc
er

/b
io

m
4.

2.
3 

Ca
lib

ra
ti

on
 

Cu
rv

e 
an

d 
R

an
ge

 

N
o 

m
en

ti
on

 
of

 n
ee

d 
to

 
ha

ve
 

do
cu

m
en

te
d 

B
la

nk
 

sa
m

pl
e 

sh
ou

ld
 n

ot
 

be
 in

cl
ud

ed
 

In
 2

.2
.1

. u
se

 
of

 s
ur

ro
ga

te
 

m
at

ri
x 

fo
r 

fr
ee

 d
ru

g 

N
o 

co
m

m
en

ts
 

he
re

 a
bo

ut
 

th
e 

M
ay

 a
nc

ho
r 

po
in

ts
 b

e 
ex

cl
ud

ed
 

fr
om

 

"…
.f

ro
ze

n 
ca

lib
ra

ti
on

 
st

an
da

rd
s 

ca
n 

be
 u

se
d 

Is
 t

he
re

 a
ny

 
ac

ce
pt

an
ce

 
cr

it
er

ia
?

6 
in

de
pe

nt
 

ru
ns

 o
ve

r 
se

ve
ra

l d
ay

s:
 

pe
rf

or
m

ed
 

4.
2.

4 
A

cc
ur

ac
y 

an
d 

Pr
ec

is
io

n

H
ow

 t
o 

ca
lc

ul
at

e 
th

e 
ov

er
al

l 
es

ti
m

at
e 

of
 

4.
2.

4.
1 

Pr
ep

ar
at

io
n 

of
 

Q
ua

lit
y 

M
id

 Q
C 

is
 a

t 
ge

om
et

ri
c 

m
ea

n 
an

d 
di

ff
er

s 
to

 

"T
he

 Q
Cs

 
ar

e 
in

te
nd

ed
 

to
 m

im
ic

 
st

ud
y 

"F
or

 n
on

-
ac

cu
ra

cy
 

an
d 

pr
ec

is
io

n 

Th
ey

 m
ay

 b
e 

p
re

p
ar

ed
 

fr
o

m
 t

h
e 

sa
m

e 
st

o
ck

 

"H
iQ

C
 a

t 
le

as
t 

at
 7

5
%

 o
f t

h
e 

U
LO

Q
" 

> 
is

 
th

is
 a

t 

"T
he

 Q
Cs

 
ar

e 
in

te
nd

ed
 

to
 m

im
ic

 
st

ud
y 

G
eo

m
ea

n 
al

re
ad

y 
us

ed
.

 4
.2

.4
.2

 
Ev

al
ua

ti
on

 
of

 
A

cc
ur

ac
y 

sh
ou

ld
 t

ot
al

 
er

ro
r 

be
 

ca
lc

ul
at

ed
 

fo
r 

bo
th

 

N
ot

 c
le

ar
 

w
ha

t 
is

 
m

ea
nt

 w
it

h 
"I

f t
he

 

IF
 t

he
 w

it
hi

n-
ru

n 
A

&
P 

cr
it

er
ia

 a
re

 
no

t 
m

et
 in

 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

If
 t

h
e 

w
it

h
in

-
ru

n
 a

cc
u

ra
cy

 
o

r 
p

re
ci

si
o

n
 

cr
it

er
ia

 a
re

 

H
ow

 t
o 

sh
ow

 
ac

cu
ra

te
 

pr
ep

ar
at

io
n 

Cu
rr

en
t 

pr
oc

es
s 

in
vo

lv
es

 
ou

tp
ut

 o
f 

"R
ep

or
te

d 
m

et
ho

d 
va

lid
at

io
n 

da
ta

 a
nd

 t
he

 "F
ur

th
er

m
or

e,
 t

he
 t

ot
al

 
er

ro
r 

(i
.e

., 
su

m
 o

f 

ex
am

pl
es

 o
f 

ho
w

 A
N

O
V

A
 

w
ill

 b
e 

us
ed

 
w

ou
ld

 b
e 

ex
am

pl
es

 o
f 

ho
w

 A
N

O
V

A
 

w
ill

 b
e 

us
ed

 
w

ou
ld

 b
e 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

If
 t

he
 w

it
hi

n-
ru

n 
ac

cu
ra

cy
 

or
 p

re
ci

si
on

 
cr

it
er

ia
 a

re
 

D
et

ai
le

d 
ac

ce
pt

an
ce

 
cr

it
er

ia
 t

o 
ev

al
ut

e 
4.

2.
5 

Ca
rr

y-
ov

er
 

In
 h

ow
 m

an
y 

ru
ns

, t
he

 
bl

an
k 

sh
ou

ld
 

be
 p

la
ce

d 
4.

2.
6 

D
ilu

ti
on

 
Li

ne
ar

it
y 

an
d 

H
oo

k 

D
ilu

ti
on

s 
sh

ou
ld

 b
e 

w
it

hi
n 

th
e 

ra
ng

e 
of

 

D
ilu

ti
on

 Q
C 

sh
ou

ld
 b

e 
sp

ik
ed

 a
bo

ve
 

th
e 

U
LO

Q
. 

H
oo

k 
ef

fe
ct

 
ca

n 
be

 
ob

se
rv

ed
 f

or
 

a 
LB

A
, t

he
 

Fo
r 

fr
ee

 
dr

ug
 a

ss
ay

s,
 

ta
rg

et
 

co
nt

ai
ni

ng
 

Th
e 

d
il

u
ti

o
n

 
fa

ct
o

r(
s)

 
ap

p
li

ed
 

d
u

ri
n

g 
st

u
d

y 

W
ha

t 
is

 y
ou

r 
re

po
rt

in
g 

ra
ng

e,
 t

he
 

co
nc

en
tr

at
io

W
hi

ch
 s

te
ps

 
ca

n 
be

 t
ak

en
 

to
 m

it
ig

at
e 

th
e 

ho
ok

 

"c
al

cu
la

te
d 

m
ea

n 
co

nc
en

tr
at

io
n 

fo
r 

ea
ch

 

W
e 

fo
llo

w
ed

 
FD

A
 w

it
h 

2 
co

nc
en

tr
at

io
ns

 a
bo

ve
 

D
ilu

te
 in

 
bl

an
k 

m
at

ri
x 

an
d 

no
t 

a 
di

lu
ti

on
 

Sh
ou

ld
 w

e 
al

w
ay

s 
us

e 
ne

at
 m

at
ir

x 
to

 d
ilu

te
 a

 

D
et

ai
ls

 o
n 

th
e 

pr
ec

is
io

n 
ca

lc
ul

at
io

n.
 

A
ll 

di
lu

ti
on

 

D
et

ai
ls

 o
n 

th
e 

ac
ce

pt
an

ce
 

cr
it

er
ia

 o
n 

D
ilu

ti
on

 
lin

ea
ri

ty
If

 P
ar

re
lli

sm
 

is
 d

on
e,

 
4.

2.
7 

St
ab

ili
ty

Is
 w

ho
le

 
bl

oo
d 

st
ab

ili
ty

 in
 

sc
op

e 
or

 n
ot

 

if
 s

tu
dy

 
sa

m
pl

es
 a

re
 

ex
pe

ct
ed

 t
o 

>U
LO

Q
 

Ev
er

y 
st

ep
 

ta
ke

n 
du

ri
ng

 
sa

m
pl

e 
pr

ep
. 

"C
on

ce
nt

ra
ti

on
 o

f 
st

ab
ili

ty
 Q

Cs
 

sh
ou

ld
 b

e 

St
ab

ili
ty

 
ne

ed
s 

to
 b

e 
as

se
ss

ed
 a

t 
>U

LO
Q

 (
e.

g.
 

Fr
ee

ze
 

th
aw

, b
en

ch
 

to
p 

an
d 

LT
S 

sh
ou

ld
 b

e 

Pl
ea

se
 

de
fi

ne
 

"m
ac

ro
m

ol
e

cu
le

s"

"I
f 

th
is

 is
 t

he
 

ca
se

, t
he

 
co

nc
en

tr
at

io
n 

of
 t

he
 Q

Cs
 

Th
er

e 
is

 n
o 

m
en

ti
on

 o
f 

in
ve

st
ig

at
in

g 
st

ab
ili

ty
 in

 

Fo
r 

b
io

lo
gi

ca
l 

d
ru

gs
, i

t 
is

 
ac

ce
p

ta
b

le
 t

o
 

ap
p

ly
 a

 

Fo
r 

b
io

lo
gi

ca
l 

d
ru

gs
, a

 
b

ra
ck

et
in

g 
ap

p
ro

ac
h

 c
an

 

Fo
r 

fi
xe

d 
do

se
 

co
m

bi
na

ti
on

 
pr

od
uc

ts
 a

nd
 Th

e 
m

ea
n 

co
nc

en
tr

at
io

n 
at

 e
ac

h 
Q

C 
le

ve
l s

ho
ul

d 

Pa
ra

gr
ap

h 
on

 "
fi

xe
d 

do
se

 
co

m
bi

na
ti

on
 

"C
on

ce
nt

ra
ti

on
 o

f 
st

ab
ili

ty
 Q

Cs
 

sh
ou

ld
 

W
ha

t 
is

 
co

ns
id

er
ed

 
va

lid
 

ju
st

if
ic

at
io

n 

Sh
ou

ld
 

st
ab

ili
ty

 
as

se
ss

m
en

ts
 

be
 

 "
Fo

r 
fi

xe
d 

do
se

 
co

m
bi

na
ti

on
 

pr
od

uc
ts

 a
nd

 "A
liq

uo
ts

 o
f 

th
e 

lo
w

 a
nd

 
hi

gh
 Q

Cs
 a

re
 

an
al

ys
ed

 a
t 

W
ou

ld
 

re
co

m
m

en
d 

co
m

bi
na

ti
on

 
st

ab
ili

ty
 

N
o 

ad
di

ti
on

al
 

co
m

pa
ri

so
n 

be
tw

ee
n 

U
nc

le
ar

 
w

ha
t 

is
 

m
ea

nt
 w

it
h 

"i
f 

st
ud

y 

In
 t

he
 

st
ab

ili
ty

 
te

st
, i

s 
it

 
cr

it
ic

al
 t

o 

A
liq

uo
ts

 o
f 

th
e 

lo
w

 a
nd

 
hi

gh
 Q

Cs
 a

re
 

an
al

ys
ed

 a
t 

4.
3 

St
ud

y 
Sa

m
pl

e 
A

na
ly

si
s

4.
3.

1 
A

na
ly

ti
ca

l 
R

un
 

B
la

nk
 

sa
m

pl
e 

sh
ou

ld
 n

ot
 

be
 in

cl
ud

ed
 

W
e 

on
ly

 
pr

ep
ar

e 
on

e 
se

t 
of

 Q
C 

an
d 

w
e 

Th
e 

bl
an

k 
sa

m
pl

e 
is

 
no

t 
CA

L0
?,

 
In

 s
om

e 

Th
e 

an
al

ys
is

 
of

 s
tu

dy
 

sa
m

pl
es

 c
an

 
be

 c
ar

ri
ed

 
4.

3.
2 

A
cc

ep
ta

nc
e 

Cr
it

er
ia

 
fo

r 
an

 

"I
n 

th
e 

ca
se

 
th

at
 t

he
 

ov
er

al
l

m
ea

n 

In
 t

he
 

ch
ro

m
at

og
ra

ph
y 

se
ct

io
n 

3.
3.

2.
 , 

Ca
lib

ra
ti

on
 

st
an

da
rd

s 
in

 
a 

fa
ile

d 
ba

tc
h 

ca
nn

ot
 W

or
di

ng
: I

 
w

ou
ld

 
re

ph
ra

se
, 

th
e 

ov
er

al
l 

(i
.e

., 
±

20
%

).
Ju

st
 a

 t
yp

o 
w

it
hi

n 
th

e 

4.
3.

3 
Ca

lib
ra

ti
on

 
R

an
ge

 

Th
is

 is
 s

ti
ll 

un
cl

ea
r:

 A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

le
ve

ls
 s

ho
ul

d 
fa

ll 
w

it
hi

n 

H
ow

 is
 

"c
lu

st
er

in
g"

 
de

fi
ne

d 
th

at
 

tr
ig

ge
rs

 t
he

 

A
dd

in
g 

to
 

th
at

, a
t 

th
e 

be
gi

nn
in

g 
of

 
th

e 
st

ud
y 

 A
t 

le
as

t 
2 

Q
Cs

 in
 t

he
 

sa
m

pl
e 

ra
ng

e'
, b

ut
 

th
is

 w
ho

le
 

se
ct

io
n 

is
 

ne
w

 a
nd

 
di

ff
ic

ul
t 

to
 

"A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

le
ve

ls
 s

ho
ul

d 
fa

ll 
w

it
hi

n 

 In
 t

he
 c

as
e 

th
at

 a
 r

un
 

co
nt

ai
ns

 
m

ul
ti

pl
e 

4.
3.

4 
R

ea
na

ly
si

s 
of

 S
tu

dy
 

Sa
m

pl
es

 

Fo
r 

co
m

pa
ra

ti
ve

 
B

A
/B

E 
st

ud
ie

s,
 a

 

"W
he

n 
sa

m
pl

es
 a

re
 

an
al

ys
ed

 in
 

m
or

e 
th

an
 

"f
or

 
co

m
pa

ra
ti

ve
 

B
A

/B
E 

st
ud

ie
s,

 a
 

"W
he

n 
sa

m
pl

es
 a

re
 

an
al

ys
ed

 in
 

m
or

e 
th

an
 

In
 n

ew
 d

ru
g 

de
ve

lo
pm

et
n 

st
ud

y,
 a

ny
 

su
gg

es
ti

on
 

In
 t

he
 

re
an

al
ys

is
 

sc
en

ar
io

, i
f 

m
ul

ti
pl

e 
5.

 
IN

CU
R

R
ED

 
SA

M
PL

E 
R

EA
N

A
LY

SI

W
e 

ar
e 

st
ill

 
un

ce
rt

ai
n 

on
 

ho
w

 m
uc

h 
IS

R
 w

e 
ne

ed
 

D
ef

in
it

io
n 

of
 

pi
vo

ta
l-

pi
vo

ta
l f

ro
m

 
a 

PK
 

D
ef

in
it

io
n 

of
 

pa
ti

en
t 

po
pu

la
ti

on
?

IS
R

 r
un

 t
o 

be
 

pe
rf

or
m

ed
 

on
 a

 
di

ff
er

en
t 

A
 d

ef
in

it
io

n 
of

 p
iv

ot
al

 
ea

rl
y 

pa
ti

en
t 

tr
ia

ls
 is

 

ho
w

 is
 

"p
iv

ot
al

 
ea

rl
y 

pa
ti

en
t 

tr
ia

l(
s)

" 

"E
xa

m
pl

es
 

of
 t

re
nd

s 
th

at
 a

re
 o

f 
co

nc
er

n 
m

ay
 O

b
je

ct
iv

e 
cr

it
er

ia
 fo

r 
ch

o
o

si
n

g 
th

e 
su

b
se

t 
o

f 

H
ow

 m
an

y 
sa

m
pl

es
 is

 
m

ea
nt

 w
it

h 
"a

ll 

IS
R

 a
ls

o 
re

qu
ir

ed
 f

or
 

m
et

ho
ds

 f
or

 
A

na
ly

te
s 

Th
e 

w
or

di
ng

 
se

le
ct

in
g 

th
e 

sa
m

pl
es

 
ar

ou
nd

 t
he

 
6.

 P
A

R
TI

A
L 

A
N

D
 

CR
O

SS
 

V
A

LI
D

A
TI

O

IS
R

 N
ee

de
d:

- 
Fi

rs
t 

cl
in

ic
al

 t
ri

al
 

in
 s

ub
je

ct
s

6.
1 

Pa
rt

ia
l 

V
al

id
at

io
n 

U
nc

le
ar

 in
 

w
ha

t 
is

 
ex

pe
ct

ed
 f

or
 

th
e 

W
e 

ne
ed

 t
o 

pe
rf

or
m

 
m

or
e 

as
se

ss
m

en
ts

 Fo
r 

ch
ro

m
at

og
ra

ph
y 

m
et

ho
ds

: 

ch
an

ge
 in

 
de

te
ct

io
n 

sy
st

em
s,

 
pl

at
fo

rm
 -

> 

A 
ch

an
ge

 in
 

st
or

ag
e 

co
nd

iti
on

s 
- 

te
m

pe
ra

tu
re

D
oe

s 
th

e 
ch

an
ge

 o
f 

m
at

ri
x 

co
nt

ai
ne

r 
6.

2 
Cr

os
s 

V
al

id
at

io
n

It
 is

 u
nc

le
ar

 
ho

w
 m

uc
h 

st
at

is
ti

c 
w

or
k 

is
 

Sh
ou

ld
 a

ll 
la

bs
 a

do
pt

 
th

e 
sa

m
e 

st
at

is
ti

ca
l 

Th
er

e 
is

 
to

ta
l l

ac
k 

of
 

ac
ce

pt
an

ce
 

cr
it

er
ia

 f
or

 a
 

B
la

nd
 

A
lt

m
an

 P
lo

ts
 

or
 D

em
in

g 
re

gr
es

si
on

s 

in
 6

.1
 it

 is
 

st
at

ed
 a

nd
 

no
t 

cl
ea

rl
y 

de
fi

ne
d:

 

un
cl

ea
r 

w
or

di
ng

 o
n 

w
he

n 
da

ta
 

ar
e 

ob
ta

in
ed

 B
ia

s 
ca

n
 b

e 
as

se
ss

ed
 b

y 
B

la
n

d
-A

lt
m

an
 

p
lo

ts
 o

r 

[I
 d

o 
un

de
rs

ta
nd

 
th

at
 t

he
 

re
gu

la
to

rs
 

la
ck

 o
f 

cl
ar

it
y 

as
 t

o 
ho

w
 w

e 
ca

n 
co

m
pa

re
 

A
ss

um
in

g 
th

at
 

re
gu

la
to

rs
 

ex
ce

pt
 t

ha
t 

Is
 a

 
cr

os
sv

al
id

at
i

on
 n

ee
de

d 
if 

th
e 

sa
m

e 

D
ef

in
it

io
n 

of
 

st
ud

y 
is

 
un

cl
ea

r 
fo

r 
CR

O
, i

s 
it

 a
 

In
cl

ud
e 

st
ud

y 
sa

m
pl

es
 in

 
cr

os
s 

Cr
os

s 
V

al
 

pa
ra

m
et

er
 

co
ul

d 
be

 
be

tt
er

 

U
nc

le
ar

 
w

ha
t 

cr
it

er
ia

 
ar

e 
ap

pl
ic

ab
le

 
6 

7.
 

A
D

D
IT

IO
N

A
L 

CO
N

SI
D

ER
7.

1 
M

et
ho

ds
 

fo
r 

A
na

ly
te

s 

It
 is

 g
re

at
 

th
at

 t
hi

s 
se

nt
an

ce
 

w
as

 

LB
A

: 
D

if
fi

cu
lt

 t
o 

im
po

ss
ib

le
 

to
 a

ch
ie

ve
 a

 

it
 is

 
im

po
ss

ib
le

 
to

 p
re

pa
re

 
Ca

ls
 a

nd
 Q

Cs
 D

oe
s 

th
e 

m
et

ho
d 

3 
in

 
th

e 
te

xt
 

im
pl

y 
us

in
g 

tw
o 

cu
rv

es
?

in
co

rr
ec

t 
w

or
di

ng
 in

 
fo

llo
w

in
g 

se
nt

en
ce

: 

th
e 

st
an

da
rd

s 
ad

di
ti

on
 

ap
pr

oa
ch

, I
 

th
e 

st
an

da
rd

s 
ad

di
ti

on
 

ap
pr

oa
ch

, I
 

7.
1.

1 
Q

ua
lit

y 
Co

nt
ro

l 
Sa

m
pl

es
 

I f
in

d 
th

is
 

se
ct

io
n 

un
cl

ea
r:

D
oe

s 
it

 
7.

1.
2 

Se
le

ct
iv

it
y,

 
R

ec
ov

er
y 

an
d 

M
at

ri
x 

"I
f 

th
e 

Su
rr

og
at

e 
M

at
ri

x 
A

pp
ro

ac
h 

is
 

"I
n 

ce
rt

ai
n 

ca
se

s,
 

di
lu

ti
on

 o
f 

th
e 

Q
Cs

 w
it

h 

sp
ec

if
ic

at
io

n 
of

 p
ea

k 
pu

ri
ty

 
as

se
ss

m
en

t 
7.

1.
3 

Pa
ra

lle
lis

m
 

fo
r 

M
et

ho
ds

 

B
as

ed
 o

n
 t

h
e 

te
xt

 
p

ar
al

le
li

sm
 (i

f 
re

le
va

n
t)

 

H
ow

 m
an

y 
bi

ol
og

ic
al

 
m

at
ri

ce
s 

ne
ed

s 
to

 b
e 

Pa
ra

lle
lis

m
 

sh
ou

ld
 b

e 
ev

al
ua

te
d 

in
 

th
e 

7.
1.

4 
A

cc
ur

ac
y 

an
d 

Pr
ec

is
io

n 

P&
A

 
ac

ce
pt

an
ce

 
cr

it
er

ia
 

gi
ve

n 
in

 

W
ha

t 
is

 t
he

 
nu

m
be

r 
of

 
re

pl
ic

at
es

 
us

ed
 f

or
 t

he
 

Is
 t

he
re

 a
 

ne
ed

 t
o 

ac
co

un
t 

fo
r 

th
e 

sp
ik

in
g 

7.
1.

5 
St

ab
ili

ty
 

fo
r 

M
et

ho
ds

 

St
ab

ili
ty

 in
 

su
rr

og
at

e 
m

at
ri

x 
w

ill
 

m
os

t 
lik

el
y 

"T
o 

m
im

ic
 

st
ud

y 
sa

m
pl

es
 a

s 
m

uc
h 

as
 

H
ow

 m
an

y 
st

ud
y 

sa
m

pl
es

 t
o 

in
cl

ud
e?

 
7.

2 
Pa

ra
lle

lis
m

Is
 t

he
re

 a
 

ri
sk

 f
or

 
"i

nc
re

as
in

g 
th

e 
ba

r"
 a

nd
 

A
cc

ep
ta

n
ce

 
cr

it
er

ia
 o

f 
3

0
%

 a
re

 n
o

t 
su

ff
ic

ie
n

t 
as

 

It
 is

 s
ta

te
d 

"p
ar

al
le

lis
m

 
of

 L
B

A
 

sh
ou

ld
 b

e 

B
as

ed
 o

n 
th

e 
te

xt
 

pa
ra

lle
lis

m
 

(i
f 

re
le

va
nt

) 

Se
le

ct
in

g 
Pa

ra
lle

lis
m

 
sa

m
pl

es
 

ne
ar

 C
m

ax
 is

 St
ill

 n
o 

ac
ce

pt
an

ce
 

cr
it

er
ia

 f
or

 
as

se
ss

in
g 

7.
3 

R
ec

ov
er

y

In
 m

os
t 

ca
se

s 
re

co
ve

ry
 is

 
on

ly
 r

el
ev

an
t 

U
ns

ur
e 

if
 

sh
ou

ld
 d

o 
in

 
m

et
ho

d 
de

ve
lo

pm
en

re
pl

ic
at

es
? 

 
an

d 
lim

it
s 

of
 

co
ns

is
te

nc
y?

N
ot

 s
ur

e 
w

hy
 

re
co

ve
ry

 is
 

in
 t

he
 

R
ec

ov
er

y 
af

fe
ct

s 
se

ns
it

iv
it

y 
an

d 
ce

rt
ai

nl
y 

Fo
r 

m
et

ho
ds

 
th

at
 e

m
pl

oy
 

sa
m

pl
e 

ex
tr

ac
ti

on
, 

7.
4 

M
in

im
um

 
R

eq
ui

re
d 

D
ilu

ti
on

"M
R

D
 

sh
ou

ld
 b

e 
de

fi
ne

d 
in

 
th

e 
7.

5 
Co

m
m

er
ci

al
 a

nd
 

D
ia

gn
os

ti
c 

7.
6 

N
ew

 o
r 

A
lt

er
na

ti
ve

 
Te

ch
no

lo
gi

es
 

Th
e 

gu
id

el
in

e 
is

 
on

ly
 g

iv
in

g 
ad

vi
ce

 o
n 

W
ha

t 
cr

os
s 

va
lid

at
io

n 
w

ou
ld

 b
e 

re
qu

ir
ed

 a
nd

 x-
va

lid
at

io
n 

of
 

ne
w

/a
lt

er
na

ti
ve

 
7.

6.
1 

D
ri

ed
 

M
at

ri
x 

M
et

ho
ds

D
up

lic
at

e 
sa

m
pl

e 
fo

r 
IS

R
 -

 is
 t

hi
s 

re
al

ly
 t

he
 

8.
 

D
O

CU
M

EN
TA

TI
O

N
 4

4 
8.

1 

Th
is

 
do

cu
m

en
ta

ti
on

 m
ay

 b
e 

st
or

ed
 a

t 
th

e 

Li
st

 o
f 

re
gu

la
to

ry
 

si
te

 
in

sp
ec

ti
on

s 

Th
e 

ov
er

vi
ew

 
ta

be
l 1

 in
  

FD
A

 

A
 s

um
m

ar
y 

ta
bl

e 
of

 a
ll 

th
e 

re
le

va
nt

 
8.

2 
D

oc
um

en
t

at
io

n 
fo

r 
V

al
id

at
io

n 

W
e 

ar
e 

a 
bi

t 
un

ce
rt

ai
n 

if
 

w
e 

w
ill

 b
e 

"r
is

k 
w

ill
in

g"
 Li

st
 o

f 
al

l 
SO

Ps
 

in
cl

ud
ed

 in
 

re
po

rt
?

sp
ec

if
ic

 
fr

ee
ze

r 
lo

ca
ti

on
 (

ie
 

fr
ee

ze
r 

ID
 o

r 

Q
C 

gr
ap

hs
? 

 
IS

 r
es

po
ns

e 
pl

ot
s?

Ta
bl

e 
1:

A
na

ly
si

s-
V

al
id

at
io

n 
re

po
rt

.  

Ta
bl

e 
1:

A
na

ly
si

s-
V

al
id

at
io

n 
re

po
rt

.  
   

   
   

Ta
bl

e 
1:

Ch
ro

m
at

og
ra

m
s 

an
d 

re
in

te
gr

at
io

In
 T

ab
le

 1
, 

Sy
no

ps
is

, 
D

oc
u 

at
 

an
al

yt
ic

al
 

 In
 T

ab
le

 1
: 

ta
b

le
 o

f 
re

in
je

ct
ed

 
ru

n
s 

is
 

In
st

ru
m

en
t 

us
e 

lo
g,

 
in

cl
ud

in
g 

da
te

s 
of

 

B
A

/B
E 

re
po

rt
s:

 
Ad

di
tio

na
lly

, 
fo

r 

10
0%

 o
f 

ch
ro

m
at

og
ra

m
s 

an
d 

ru
n 

su
m

m
ar

y 

".
.r

ec
or

ds
 

su
pp

or
ti

ng
 

pr
oc

ed
ur

al
, 

op
er

at
io

na
l, 

G
oo

d 
id

e 
to

 
ha

ve
 t

hi
s 

ta
bl

e 
w

it
h 

th
e 

re
qu

ir
ed

 

SO
P 

se
ct

io
n:

 
A

 li
st

 o
f 

pr
oc

ed
ur

es
/

pr
ot

oc
ol

  f
or

 

A
na

ly
si

s 
se

ct
io

n:
 

In
st

ru
m

en
t 

ID
; s

ho
ul

d 

“F
or

 
co

m
pa

ra
ti

ve
 

B
A

/B
E 

st
ud

ie
s,

 

In
 t

he
 

do
cu

m
en

ta
ti

on
 a

nd
 

re
po

rt
in

g 

do
cu

m
en

ta
ti

on
 o

f 
co

m
m

un
ic

at
io

n 
be

tw
ee

n 

Q
Cs

 g
ra

ph
s 

tr
en

d 
an

al
ys

is
en

co
ur

ag
ed

 -

Co
ul

d 
w

e 
ha

ve
 a

 
re

fe
re

nc
e 

to
 

a 
do

cu
m

en
t 

9.
 

G
LO

SS
A

R
Y 

W
ou

ld
 li

ke
 

cl
ar

if
ic

at
io

n 
on

 t
he

 
di

ff
er

en
ce

 

Ta
bl

e 
1,

 p
 

49
: 1

00
%

 o
f 

ru
n 

su
m

m
ar

y 

##

0

5

10

15

20

25

30

Chapters   1          2                  3                                                 4                                      5 6           7                      8  9

N° of individuals comments = 398
Ambiguous

challenge

applause

ambiguous

ICH M10 Final 
Guideline – 2022

EBF evaluation 
when released



11

19

1.
 

IN
TR

O
D

U
C

TI
O

N

Se
e 

1.
1,

 1
.2

 
an

d 
1.

3

1.
1 

O
bj

ec
ti

ve
 

W
e 

m
ay

 
co

nt
in

ue
 t

o 
ha

ve
 

di
ff

ic
ul

ti
es

 

Ch
an

ge
s 

fr
om

 t
he

 
re

co
m

m
en

d
at

io
ns

 in
 t

hi
s 

A
pp

lic
an

ts
 

ar
e 

en
co

ur
ag

ed
 

to
 c

on
su

lt
 

1.
2 

B
ac

kg
ro

un
d 

Th
is

 
gu

id
el

in
e 

in
te

nd
s 

to
 

fa
ci

lit
at

e 

Th
is

 
gu

id
el

in
e 

in
te

nd
s 

to
 

fa
ci

lit
at

e 
1.

3 
Sc

op
e 

 -
->

 s
ee

 t
ab

 
"S

CO
PE

"

Fu
ll 

va
lid

at
io

n 
fo

r 
no

nc
lin

ic
al

 

It
 w

ill
 b

e 
di

ff
ic

ul
t 

to
 

co
nv

in
ce

 o
ur

 
A

D
M

E 

G
ui

de
lin

e 
do

 
no

t 
de

ta
il 

if
 

m
et

ab
ol

it
es

 
sh

al
l b

e 
pa

rt
 

W
e 

ha
ve

 
al

so
 

di
sc

us
se

d 
w

it
h 

ou
r 

no
n 

cl
in

ic
al

 
ph

ar
m

ac
ok

in
et

ic
 s

tu
di

es
 

co
nd

uc
te

d 

U
ri

ne
 t

o 
be

 
co

ns
id

er
ed

 
no

n-
pr

im
ar

y 
m

at
ri

x?

ro
w

 5
: i

t 
is

 
no

t 
cl

ea
r 

w
ha

t 
th

e 
no

n 
cl

in
ic

al
 

I d
o 

no
t 

se
e 

th
e 

di
ff

er
en

ti
at

i
on

 b
et

w
ee

n 

Sc
op

e:
 x

x 
no

nc
lin

ci
al

 
PK

 s
tu

di
es

 
co

nd
uc

te
d 

Th
er

e 
w

as
 

th
e 

ex
pe

ct
at

io
n 

th
at

 h
yb

ri
d 

w
ha

t 
ki

nd
 o

f 
st

ud
ie

s 
ar

e 
"n

on
cl

in
ic

al
 

PK
 s

tu
di

es
 

Fo
r 

st
ud

ie
s 

th
at

 a
re

 n
ot

 
su

bm
it

te
d 

fo
r 

Th
e 

bi
oa

na
ly

si
s 

of
 

bi
om

ar
ke

rs
 

Fo
r 

so
m

e 
m

od
al

it
y,

 it
 

is
 d

if
fi

cu
lt

 t
o 

fi
nd

 a
n 

Co
nd

uc
te

d 
as

 s
ur

ro
ga

te
 

fo
r 

cl
in

ic
al

 
st

ud
ie

s
2.

 
G

EN
ER

A
L 

PR
IN

CI
PL

E
S 

"B
io

an
al

yt
ic

al
 m

et
ho

d 
de

ve
lo

pm
en

t 
do

es
 n

ot
 

2.
1 

M
et

ho
d 

D
ev

el
op

m
en

t 

M
D

 d
oe

s 
no

t 
re

qu
ir

e 
ex

te
ns

iv
e 

re
co

rd
 

W
ha

t 
is

 
m

in
im

al
ly

 
ne

ed
ed

 f
or

 
re

co
rd

 

W
ha

t 
is

 
m

in
im

al
ly

 
ne

ed
ed

 f
or

 
re

co
rd

 

Pe
rh

ap
s 

af
te

r 
a 

ce
rt

ai
n 

ti
m

e 
EB

F 
ca

n 

B
io

an
al

yt
ic

al
 

m
et

ho
d 

de
ve

lo
pm

en
t 

do
es

 n
ot

 

th
e 

ap
pl

ic
an

t i
s 

en
co

ur
ag

ed
 

to
, i

f 

If 
a 

pr
ob

le
m

 
is

 
en

co
un

te
re

d 
w

ith
 th

e 

B
ef

or
e 

or
 

du
ri

ng
 t

he
 

de
ve

lo
pm

en
t 

of
 a

 

B
io

an
al

yt
ic

al
 

m
et

ho
d 

de
ve

lo
pm

en
t 

do
es

 n
ot

 

If
 a

 p
ro

bl
em

 
is

 
en

co
un

te
re

d 
w

it
h 

th
e 

"T
he

 
de

ve
lo

pm
en

t 
of

 t
he

 
bi

oa
na

ly
ti

ca
l 

2.
2 

M
et

ho
d 

V
al

id
at

io
n 

 n
ot

 s
ur

e 
ab

ou
t 

ap
pl

ic
ab

le
 

no
n-

cl
in

ic
al

 

M
at

ri
x 

di
ff

er
en

ce
s 

w
it

hi
n 

sp
ec

ie
s 

ar
e 

M
at

ri
x 

di
ff

er
en

ce
s 

w
it

hi
n 

sp
ec

ie
s 

ar
e 

Fo
r 

LB
A

: x
x 

ca
rr

y-
ov

er
 -

> 
if 

ne
ce

ss
ar

y 
is

 n
ot

 a
dd

ed
 

m
at

ri
x 

sa
m

e 
as

 t
he

 s
tu

dy
 

sa
m

pl
es

 ?
 

Fo
r 

W
ha

t 
do

es
 

ca
rr

y-
ov

er
 in

 
LB

A
 m

ea
n?

2.
2.

1 
Fu

ll 
V

al
id

at
io

n

Sc
op

e 
in

di
ca

te
 t

ha
t 

w
e 

ne
ed

 t
o 

pe
rf

or
m

 f
ul

l 

LB
A

: 
pa

ra
lle

lis
m

 
is

 o
ne

 o
f 

th
e 

m
os

t 

th
e 

se
nt

en
ce

 
"T

he
 m

at
ri

x 
us

ed
 f

or
 

bi
oa

na
ly

ti
ca

l 

th
e 

se
nt

en
ce

 
"I

n 
so

m
e 

ca
se

s,
 it

 
m

ay
 b

e 

W
he

n 
is

 a
 

fu
ll 

va
lid

at
io

n 
fo

r 

Fo
r 

LB
A

s 
th

e 
fo

llo
w

in
g 

el
em

en
ts

 
sh

ou
ld

 b
e 

Th
e 

as
se

ss
m

en
ts

 
th

at
 a

re
 

pe
rf

or
m

ed
 

In
 t

hi
s 

ch
ap

te
r 

th
e 

w
or

d 
"r

es
po

ns
e"

 

do
es

 t
he

 
st

at
em

en
t 

th
at

 m
at

ri
x 

di
ff

er
en

ce
s 

Is
 it

 s
ti

ll 
pr

ef
er

ed
 t

o 
ta

ke
 t

ri
al

 
re

la
te

d 

"r
e-

in
je

ct
io

n 
re

pr
od

uc
ib

ili
ty

" 
ha

s 
to

 b
e 

do
ne

 in
 

. I
f 

ne
ce

ss
ar

y,
 

pa
ra

lle
lis

m
 

ca
n 

be
 

2.
2.

2 
Pa

rt
ia

l 
V

al
id

at
io

n

It
 is

 n
ot

 
cl

ea
r 

if
 

pa
rt

ia
l 

va
lid

at
io

n 
2.

2.
3 

Cr
os

s 
V

al
id

at
io

n 

Sh
ou

ld
 a

ll 
la

bs
 a

do
pt

 
th

e 
sa

m
e 

st
at

is
ti

ca
l 

no
t 

cl
ea

r 
w

ha
t 

is
 

m
ea

nt
 b

y 
'm

ul
ti

pl
e'

 
3.

 
CH

R
O

M
A

T
O

G
R

A
PH

Y 
3.

1 
R

ef
er

en
ce

 
St

an
da

rd
s 

Ca
n 

an
yo

ne
 

co
m

m
en

t 
on

 
th

is
: a

 
fo

rm
er

 

Th
er

e 
ar

e 
no

 
de

ta
ils

 
pr

ov
id

ed
 

ho
w

 

re
te

st
/e

xp
ir

y 
da

te
s 

cu
rr

en
tl

y 
ca

us
in

g 
lo

ca
l 

es
se

nt
ia

l 
th

at
 th

e 
la

be
lle

d 
st

an
da

rd
 is

 

A
 C

oA
 is

 n
ot

 
re

qu
ir

ed
 f

or
 

th
e 

IS
 a

s 
lo

ng
 a

s 
th

e 
3.

2 
V

al
id

at
io

n

3.
2.

1 
Se

le
ct

iv
it

y 

N
o 

sp
ec

if
ic

s 
re

ga
rd

in
g 

ex
te

nt
 o

f 
in

ve
st

ig
at

io
n 

H
as

 
se

le
ct

iv
it

y 
fa

ile
d 

w
he

n 
ha

em
ol

yt
ic

 

Is
 a

n 
in

ve
st

ig
at

io
n 

on
 f

ai
le

d 
se

le
ct

iv
it

y 
of

 ...
an

d 
no

t 
m

or
e 

th
an

 
5%

 o
f 

th
e 

IS
 

re
sp

on
se

 in
 

A
ny

 r
ea

so
n 

fo
r 

no
t 

lo
ok

in
g 

at
 

in
te

rf
er

en
ce

 

2 
%

 (
V

/V
) 

ha
em

ol
ys

ed
 

co
nv

er
te

d 
in

 
g/

dL
 ?

 
3.

2.
2 

Sp
ec

ifi
ci

ty
 

do
es

 
ev

al
ua

ti
on

 
m

ea
n 

pa
pe

r 
ex

er
ci

se
? 

th
e 

se
nt

en
ce

 
"I

n 
th

e 
ca

se
 

of
 L

C-
M

S 
ba

se
d 

th
e 

se
nt

en
ce

 
"R

es
po

ns
es

 
de

te
ct

ed
 

an
d 

th
e 

pa
ra

gr
ap

h 
on

 b
ac

k-
co

nv
er

si
on

 is
 no

t 
m

or
e 

th
an

 5
%

 o
f 

th
e 

IS
 

re
sp

on
se

 in
 

To
 b

e 
do

ne
 

as
 a

 
st

an
da

rd
 

pa
ra

m
et

er
 

3.
2.

3 
M

at
ri

x 
Ef

fe
ct

A
ss

um
e 

th
at

 
if

 li
pe

am
ic

 
an

d 
ha

em
ol

ys
is

 

W
hi

ch
 a

re
 

th
e 

re
le

va
nt

 
pa

ti
en

t 
po

pu
la

ti
on

s?
 I r

ea
d 

th
is

 a
s 

sp
ik

in
g,

 
pr

ep
ar

at
io

n 
an

d 
an

al
ys

is
 

D
oe

s 
th

is
 

m
ea

n 
th

at
 

fo
r 

ha
em

ol
ys

ed
 

W
ha

t 
to

 d
o 

if
 1

 s
am

pl
e 

is
 n

ot
 

ev
al

ua
bl

e?
 If

 so
ur

ce
s 

or
 

lo
ts

 is
 t

he
 

ex
pe

ct
at

io
n 

th
is

 s
ho

ul
d 

so
ur

ce
s 

or
 

lo
ts

 is
 t

he
 

ex
pe

ct
at

io
n 

th
is

 s
ho

ul
d 

nu
m

be
r 

of
 

re
pl

ic
at

es
nu

m
be

r 
of

 
bl

an
k 

so
ur

ce
s

Th
is

 le
ad

s 
to

 
3 

re
pl

ic
at

es
 

* 
6 

lo
ts

 *
 

2l
ev

el
s 

= 
36

 

it
 is

 u
nc

le
ar

 
w

ha
t 

"r
el

ev
an

t 
pa

ti
en

t 
3.

2.
4 

Ca
lib

ra
ti

on
 

Cu
rv

e 
an

d 
R

an
ge

 

CS
 s

am
pl

es
 

co
ul

d 
be

 
us

ed
 f

ro
ze

n 
af

te
r 

th
e 

W
ri

tt
en

 
pr

oc
ed

ur
es

 
fo

r 
re

gr
es

si
on

 

"E
ac

h 
ca

lib
ra

ti
on

 
st

an
da

rd
 

m
ay

 b
e 

W
ha

t 
if

 o
nl

y 
fr

es
hl

y 
pr

ep
ar

ed
 

ca
lib

ra
ti

on
 

Th
e 

se
le

ct
io

n 
of

 
th

e 
re

gr
es

si
on

 

"A
 s

im
pl

e 
re

gr
es

si
on

 
m

od
el

 t
ha

t 
ad

eq
ua

te
ly

 

W
ha

t 
is

 a
 

si
m

pl
e 

re
gr

es
si

on
 

m
od

el
.  

If
 a

 

Th
e 

up
pe

r 
lim

it
 o

f 
qu

an
ti

fi
ca

ti
o

n 
(U

LO
Q

),
 

is
 t

he
 

ex
pe

ct
at

io
n 

to
 

st
at

is
ti

ca
lly

 

is
 t

he
 

ex
pe

ct
at

io
n 

to
 

st
at

is
ti

ca
lly

 

Th
er

e 
sh

ou
ld

 
be

 o
ne

 
ca

lib
ra

ti
on

 
cu

rv
e 

fo
r 

fu
lf

ill
ed

 f
or

 
at

 le
as

t 
50

%
 

of
 t

he
 

ca
lib

ra
ti

on
 

if
 b

ot
h 

re
pl

ic
at

es
 a

t 
on

e 
le

ve
l 

fa
ile

d,
 is

 t
he

 
3.

2.
5 

A
cc

ur
ac

y 
an

d 
Pr

ec
is

io
n

Q
C 

sa
m

pl
es

 
co

ul
d 

be
 

us
ed

 f
ro

ze
n 

af
te

r 
th

e 

is
 it

 O
K 

to
 

le
t 

on
e 

pe
rs

on
 d

o 
al

l 
3 

A
&

P 
ru

ns
?

ar
ou

nd
 3

0 
- 

50
%

 o
f t

he
 

ca
lib

ra
tio

n 
cu

rv
e 

ra
ng

e 

Is
 Q

C 
pe

rf
or

m
an

ce
 

re
qu

ir
ed

 f
or

 
al

l v
al

id
at

io
n 

3.
2.

5.
1 

Pr
ep

ar
at

io
n 

of
 

Q
ua

lit
y 

m
id

 Q
C 

is
 3

0-
50

%
 

w
he

re
by

 f
or

 
LB

A
 it

 s
ta

te
s 

Fo
r 

no
n-

A
&

P 
ru

ns
 L

,M
,H

 
Q

C 
"M

A
Y"

 
be

 a
na

ly
se

d.
  

G
ui

da
nc

e 
on

 
th

e 
ac

ce
pt

ab
le

 
ac

cu
ra

cy
 

It
 is

 
im

po
ss

ib
le

 
to

 p
re

pa
re

 
CA

ls
 a

nd
 

Fo
r n

on
-

ac
cu

ra
cy

 
an

d 
pr

ec
is

io
n 

A
re

 f
re

sh
ly

 
sp

ik
ed

 Q
Cs

 
pe

rm
it

te
d?

If 
th

e 
co

nc
en

tr
at

io
ns

 o
f t

he
 

st
ud

y 

 "
M

Q
C:

 
ar

ou
nd

 3
0 

- 
50

%
".

 Is
 it

 
al

lo
w

ed
 t

o 

 G
oo

d 
th

at
 

w
e 

ha
ve

 t
he

 
fl

ex
ib

ili
ty

 t
o 

pr
ep

 S
TD

s 
3.

2.
5.

2 
Ev

al
ua

ti
on

 
of

 
A

cc
ur

ac
y 

CS
 s

am
pl

es
 

co
ul

d 
be

 
us

ed
 f

ro
ze

n 
af

te
r 

th
e 

B
et

w
ee

n 
ru

n 
A

&
P 

to
 b

e 
pe

rf
or

m
ed

 
'o

ve
r 

se
ve

ra
l 

Th
e 

w
ay

 t
o 

ca
lc

ul
at

e 
th

e 
ov

er
al

l 
es

ti
m

at
e 

of
 

If
 t

he
 w

it
hi

n-
ru

n 
ac

cu
ra

cy
 

or
 p

re
ci

si
on

 
cr

it
er

ia
 a

re
 

To
 e

na
bl

e 
th

e 
ev

al
ua

ti
on

 
of

 a
ny

 

"T
he

 
ca

lib
ra

tio
n 

cu
rv

es
 fo

r 
th

es
e 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

Q
Cs

 a
re

 
in

te
nd

ed
 t

o 
m

im
ic

 s
tu

dy
 

sa
m

pl
es

 

ex
am

pl
es

 o
f 

ho
w

 
A

N
N

O
V

A
 

w
ill

 b
e 

us
ed

 

ex
am

pl
es

 o
f 

ho
w

 
A

N
N

O
V

A
 

w
ill

 b
e 

us
ed

 

an
 o

ve
ra

ll 
es

ti
m

at
e 

of
 

w
it

hi
n 

ru
n 

ac
cu

ra
cy

 a
nd

 "I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 
3.

2.
6 

Ca
rr

y-
ov

er
 

W
ha

t 
if

 t
he

 
st

ud
y 

sa
m

pl
es

 
ha

ve
 v

al
ue

s 

In
 h

ow
 m

an
y 

ru
ns

, t
he

 
bl

an
k 

sh
ou

ld
 

be
 p

la
ce

d 

D
ur

in
g 

va
lid

at
io

n 
ca

rr
y-

ov
er

 
sh

ou
ld

 b
e 

3.
2.

7 
D

ilu
ti

on
 

In
te

gr
it

y

D
o 

yo
u 

ne
ed

 
to

 ju
st

 r
un

 
on

e 
hi

gh
 

co
nc

en
tr

at
io

"T
he

 d
ilu

ti
on

 
fa

ct
or

(s
).

..s
h

ou
ld

 b
e 

w
it

hi
n 

th
e 

Is
 t

he
 

di
lu

ti
on

 
fa

ct
or

 
va

lid
at

ed
, o

r 

In
 t

he
 c

as
es

 
of

 r
ar

e 
m

at
ri

ce
s,

 
us

e 
of

 a
 

Th
e 

di
lu

tio
n 

fa
ct

or
(s

) 
an

d 
co

nc
en

tr
at

io

"A
t l

ea
st

 5
 

re
pl

ic
at

es
 

pe
r d

ilu
tio

n 
fa

ct
or

 

"T
he

 d
ilu

ti
on

 
fa

ct
or

(s
) 

an
d 

co
nc

en
tr

at
io

ns
 a

pp
lie

d 

Th
e 

di
lu

ti
on

 
fa

ct
or

(s
) 

an
d 

co
nc

en
tr

at
io

ns
 a

pp
lie

d 

Th
e 

di
lu

ti
on

 
fa

ct
or

(s
) 

an
d 

co
nc

en
tr

at
io

ns
 a

pp
lie

d 

If
 m

ul
ti

pl
e 

di
lu

ti
on

 
fa

ct
or

s 
ar

e 
us

ed
 in

 o
ne

 

Th
e 

co
nc

en
tr

at
io

n 
of

 t
he

 
di

lu
ti

on
 Q

Cs
 

3.
2.

8 
St

ab
ili

ty

3 
al

iq
uo

ts
 

sh
ou

ld
 b

e 
st

or
ed

 f
or

 
th

e 
st

ab
ili

ty
 

is
 t

e 
ac

ce
pt

ab
le

 
ex

tr
ap

ol
at

e 
th

e 
st

ab
ili

ty
 

N
on

cl
in

ic
al

: 
W

e 
tr

ad
it

io
na

lly
 

ru
n 

ou
r 

G
LP

 

if
 s

tu
dy

 
sa

m
pl

es
 a

re
 

ex
pe

ct
ed

 t
o 

>U
LO

Q
 

F/
T 

cy
cl

es
 -

 
m

in
im

um
 o

f 
3 

cy
cl

es
 

do
es

n'
t 

al
ig

n 

pr
oc

es
se

d 
sa

m
pl

e 
st

ab
ili

ty
.  

N
ot

 e
xp

lic
it

 

W
or

di
ng

 
ar

ou
nd

 
st

ab
ili

ty
 if

 
th

e 
an

al
yt

e 

SS
 a

nd
 W

S 
st

ab
ili

ty
: I

f 
st

ab
ili

ty
 

va
ri

es
 w

it
h 

It
 is

 n
ot

 
cl

ea
r 

if
 a

 S
S 

pr
ep

ar
ed

 
pr

io
r 

to
 t

he
 

4.
 

Q
U

ES
TI

O
N

: 
do

es
 

st
ab

ili
ty

 

2.
 P

ro
ce

ss
ed

 
sa

m
pl

es
. 

So
m

et
im

e 
it

 
is

 d
if

fi
cu

lt
 t

o 

th
e 

se
nt

en
ce

: 
"F

or
 f

ix
ed

 
do

se
 

th
e 

se
nt

en
ce

 
in

 s
ec

ti
on

 
Fr

ee
ze

/T
ha

w
 s

ta
bi

lit
y:

 

w
ha

t 
do

es
 

th
e 

se
nt

en
ce

: 
"T

he
 

St
ab

ili
ty

 in
 

w
ho

le
 b

lo
od

 
fi

rs
t 

st
at

es
 

th
at

 b
lo

od
 

4.
 S

ta
bi

lit
y 

of
 t

he
 

an
al

yt
e 

in
 

w
ho

le
 b

lo
od

W
hy

 m
us

t 
ti

m
e 

ze
ro

 b
e 

m
ea

su
re

d 
as

 
th

e 
no

m
in

al
 

H
ow

 m
us

t 
w

e 
re

ed
 if

 
st

ud
y 

sa
m

pl
es

 a
re

 

W
he

n 
m

us
t 

th
e 

st
ab

ili
ty

 
in

 w
ho

le
 

bl
oo

d 

...
fr

es
hl

y 
sp

ik
ed

 Q
Cs

 
or

 Q
Cs

 f
or

 
w

hi
ch

 

B
en

ch
-T

op
 

st
ab

ili
ty

 in
 

m
at

ri
x:

 L
ow

 
an

d 
hi

gh
 

Th
e 

st
ab

ili
ty

 
of

 t
he

 s
to

ck
 

an
d 

w
or

ki
ng

 
so

lu
ti

on
s 

of
 

W
ho

le
 b

lo
od

 
st

bi
lit

y:
 

Su
ff

ic
ie

nt
 

at
te

nt
io

n 

3)
 S

ta
bi

lit
y 

of
 th

e 
An

al
yt

e 
an

d 
IS

 in
 S

to
ck

 

A
re

 
al

te
rn

at
iv

es
 

to
 

ex
pl

or
at

or
y 

St
oc

k 
an

d 
w

or
ki

ng
 

so
lu

ti
on

 
st

ab
ili

ty
: 

4)
 S

ta
bi

lit
y 

of
 w

ho
le

 
bl

oo
d…

 "
If

 
th

e 
m

at
ri

x 

Fo
r 

ch
em

ic
al

 
dr

ug
s,

 th
e 

st
ab

ili
ty

 a
t 

St
ab

ili
ty

 o
f 

th
e 

an
al

yt
e 

in
 p

ro
ce

ss
ed

 
sa

m
pl

es
 - 

no
t 

su
re

 
ho

w
 s

ta
bi

lit
y 

in
 c

lo
tt

in
g 

bl
oo

d 
fo

r 
a 

W
ou

ld
 

re
co

m
m

en
d 

co
m

bi
na

ti
on

 
st

ab
ili

ty
 

1)
 c

an
 a

 D
Q

C 
co

ve
r 

th
e 

ad
op

te
d 

H
Q

C 
le

ve
l 

Sh
ou

ld
 t

he
 

H
Q

C 
or

 
di

lu
ti

on
 Q

C 
co

nc
en

tr
at

io

W
e 

sa
re

 
as

ke
d 

to
 

an
al

ys
e 

fr
oz

en
 Q

C 

w
he

n 
th

e 
re

qu
ie

rm
en

t 
is

 t
o 

es
ta

bl
is

h 
th

e 
3.

2.
9 

R
ei

nj
ec

ti
on

 
R

ep
ro

du
ci

bi
lit

y 

R
ei

nj
ec

ti
on

 
re

pr
od

uc
ib

ili
ty

 is
 

as
se

ss
ed

 b
y 

H
ow

ev
er

, i
f 

sa
m

pl
es

 
co

ul
d 

be
 

re
in

je
ct

ed
 

A
re

 t
he

 
re

in
je

ct
ed

 
Q

Cs
 

as
se

ss
ed

 

N
o 

m
en

ti
on

 
of

 L
Lo

Q
 Q

C
W

ha
t 

ar
e 

th
e 

ac
ce

pt
an

ce
 

cr
it

er
ia

? 
I 

re
-i

nj
ec

ti
on

 
re

pr
od

uc
ib

ili
ty

 e
va

lu
at

io
n 

is
 n

ot
 c

le
ar

ly
 

3.
3 

St
ud

y 
Sa

m
pl

e 
A

na
ly

si
s

Sy
st

em
 

su
it

ab
ili

ty
: i

t 
is

 n
ot

 c
le

ar
 

w
he

th
er

 S
S 

IS
 r

es
po

ns
e:

 
it

 is
 n

ot
 

cl
ea

r 
ho

w
 

th
e 

sy
st

em
ic

 IS
 

m
on

it
or

in
g 

is
 

un
fo

rt
un

at
el

3.
3.

1 
A

na
ly

ti
ca

l 
R

un
 

Im
pa

ct
 o

f 
an

y 
ca

rr
y-

ov
er

: n
o 

cr
it

er
ia

 o
f 

qu
es

ti
on

 t
o 

al
l: 

ho
w

 d
o 

yo
u 

ha
nd

le
 

fo
llo

w
in

g 

W
ha

t 
do

es
 

br
ac

ke
te

d 
m

ea
n,

 c
an

 
th

er
e 

be
 a

 

A
na

ly
si

ng
 

sa
m

pl
es

 
th

at
 w

er
e 

pr
oc

es
se

d 
as

 do
es

 a
 b

at
ch

 
= 

a 
pl

at
e?

  
W

ha
t 

if
 

in
di

vi
du

al
 

R
un

 v
s 

B
at

ch
 

is
 v

er
y 

co
nf

us
in

g.

un
cl

ea
r 

if
 a

 
ru

n 
co

ns
is

ti
ng

 o
f 

tw
o 

96
-w

el
l 

3.
3.

2 
A

cc
ep

ta
nc

e 
Cr

it
er

ia
 

fo
r 

an
 

1s
t 

pa
ra

gr
ap

h 
N

ot
 v

er
y 

cl
ea

rl
y 

If
 m

ul
ti

pl
e 

di
lu

ti
on

 
fa

ct
or

s 
ar

e 
us

ed
 in

 o
ne

 

W
ha

t 
sh

ou
ld

 
be

 d
on

e 
if

 
us

in
g 

br
ac

ke
ti

ng
 

"A
na

ly
ti

ca
l 

ru
ns

 
co

nt
ai

ni
ng

 
sa

m
pl

es
 

"T
he

 
co

nc
en

tr
at

io
n 

of
 t

he
 

di
lu

ti
on

 Q
Cs

 

Is
 >

20
%

 
bl

an
k 

re
sp

on
se

 a
 

va
lid

 r
ea

so
n 

Th
e 

co
nc

en
tr

at
io

n 
of

 t
he

 
di

lu
ti

on
 Q

Cs
 

If
 m

ul
ti

pl
e 

di
lu

ti
on

 
fa

ct
or

s 
ar

e 
us

ed
 in

 o
ne

 

D
ilu

ti
on

 Q
Cs

W
hy

 d
ilu

ti
on

 
Q

Cs
 a

re
 

re
qu

ir
ed

 f
or

 
3.

3.
3 

Ca
lib

ra
ti

on
 

R
an

ge
 

w
ha

t 
do

es
 

la
rg

e 
nu

m
be

r 
m

ea
n 

w
he

n 

w
ha

t 
do

es
 

la
rg

e 
nu

m
be

r 
m

ea
n 

w
he

n 

"A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

le
ve

ls
 s

ho
ul

d 
fa

ll 
w

it
hi

n 
3.

3.
4 

R
ea

na
ly

si
s 

of
 S

tu
dy

 
Sa

m
pl

es
 

If
 r

ea
na

ly
si

s 
of

 s
am

pl
es

 
fo

r 
PK

 
re

as
on

s 
is

 

Pr
e-

do
se

 
sa

m
pl

es
 a

re
 

no
t 

al
w

ay
s 

ne
ce

ss
ar

ily
 

un
fo

rt
un

at
el

y 
no

 
gu

id
an

ce
 o

n 
fo

llo
w

in
g 

R
ep

or
ti

ng
 o

f 
re

su
lt

s 
w

he
n 

re
pl

ic
at

e 
re

an
al

ys
is

 is
 

Id
en

tif
ic

at
io

n 
of

 
qu

an
tif

ia
bl

e 
an

al
yt

e 
3.

3.
5 

R
ei

nj
ec

ti
on

 
of

 S
tu

dy
 

Sa
m

pl
es

 
3.

3.
6 

In
te

gr
at

io
n 

of
 

Ch
ro

m
at

og

Th
e 

lis
t 

of
 

ch
ro

m
at

og
ra

m
s 

th
at

 
re

qu
ir

ed
 

R
ei

nt
eg

ra
ti

o
n 

no
t 

de
fi

ne
d

4.
 L

IG
A

N
D

 
B

IN
D

IN
G

 
A

SS
A

YS
4.

1 
Ke

y 
R

ea
ge

nt
s

4.
1.

1 
R

ef
er

en
ce

 
St

an
da

rd

M
an

uf
ac

tu
ri

ng
 b

at
ch

 
=A

PI
, b

ut
 

ca
n 

re
su

lt
 in

 

N
ew

 
re

fe
re

nc
e 

st
an

da
rd

 -
 

pe
rf

or
m

an
ce

 "I
f 

th
e 

re
fe

re
nc

e 
st

an
da

rd
 

ba
tc

h 
us

ed
 

4.
1.

2 
Cr

it
ic

al
 

R
ea

ge
nt

s

Ex
te

nt
 o

f 
re

va
lid

at
io

n 
fo

r 
ea

ch
 

di
ff

er
en

t 

St
ab

ili
ty

 
te

st
in

g 
of

 
cr

it
ic

al
 

re
ag

en
ts

 

Cr
it

ic
al

 
re

ag
en

t 
ex

pi
ry

 d
at

e 
sh

ou
ld

 b
e 

C
ri

ti
ca

l 
re

ag
en

ts
 It

 
ca

n
 b

e 
ex

te
n

d
ed

 

Ex
p

ir
y 

d
at

e 
o

f 
re

ag
en

ts
 c

an
 

b
e 

ex
te

n
te

d
 

fr
o

m
 s

u
p

p
li

er
 

Fo
r 

a 
m

aj
or

 
ch

an
ge

, h
ow

 
m

an
y 

va
lid

at
io

n 

H
ow

 t
o 

pe
rf

or
m

 a
nd

 
ex

te
nd

 
st

ab
ili

ty
 

w
ha

t 
ar

e 
th

e 
pr

op
os

e 
cr

it
er

ia
 f

or
 

ex
te

ns
io

n 
of

 

W
ha

t 
ar

e 
th

e 
cr

it
er

ia
 

fo
r 

br
id

gi
ng

 
di

ff
er

en
t 

Cr
it

ic
al

 
re

ag
en

ts
 

bi
nd

 t
he

 
an

al
yt

e 
->

 

R
et

es
t 

da
te

s 
an

d 
va

lid
at

io
n 

pa
ra

m
et

er
s 

4.
2 

V
al

id
at

io
n

M
ea

n 
of

 
si

gn
al

s 
vs

 
m

ea
n 

of
 

co
nc

en
tr

at
io

If
 m

ul
ti

pl
e 

w
el

ls
 a

re
 

us
ed

 s
ho

ul
d 

CV
 b

et
w

ee
n 

4.
2.

1 
Sp

ec
ifi

ci
ty

 

If
 o

nl
y 

st
ru

ct
ur

al
ly

 
re

la
te

d 
m

ol
ec

ul
es

 

Is
 t

he
 

w
or

di
ng

 
"s

pe
ci

fi
ca

lly
 

bi
nd

s 
to

 t
he

 

"I
n 

th
e 

ev
en

t 
of

 n
on

-
sp

ec
if

ic
it

y,
 

th
e 

im
pa

ct
 

W
e 

do
 n

ot
 

as
se

ss
 c

ro
ss

-
re

ac
ti

vi
ty

 
co

nc
ep

t.
 

A
s 

ne
w

 p
re

-
cl

in
ic

al
 

m
ol

ec
ul

es
, 

in
te

nr
fe

re
nc

O
nl

y 
as

se
ss

ed
 f

or
 

co
-

m
ed

ic
at

io
n 

W
hy

 a
re

 t
he

 
re

qu
ir

em
en

t
s 

fo
r 

se
le

ct
iv

it
y 

ho
w

 t
o 

de
te

rm
in

e 
"r

el
at

ed
 

m
ol

ec
ul

es
"?

U
nc

le
ar

 w
hy

 
"r

el
at

ed
 

m
ol

ec
ul

es
" 

m
ay

 b
ec

om
e 

4.
2.

2 
Se

le
ct

iv
it

y 

Fo
r 

li
p

ae
m

ic
 

an
d

 
h

ae
m

o
ly

se
d

 
sa

m
p

le
s,

 t
es

ts
 

R
ef

er
en

ce
 t

o
 

se
ct

io
n

 3
.2

.1
 

fo
r 

ch
ro

m
at

o
gr

a

W
ha

t 
is

 t
he

 
co

rr
ec

t 
in

te
rp

re
ta

ti
o

n 
of

 

10
 lo

ts
 +

 
lip

em
ic

 +
 

ha
em

ol
ys

ed
 

= 
12

 o
r 

"T
he

 
re

sp
on

se
 o

f 
th

e 
bl

an
k 

sa
m

pl
es

 

"F
or

 
lip

ae
m

ic
 a

nd
 

ha
em

ol
ys

ed
 

sa
m

pl
es

, 

Fr
om

 L
Q

C 
to

 
LL

O
Q

, n
o 

m
aj

or
 

ch
an

ge
.

H
ae

m
ol

yz
ed

 
sa

m
pl

es
 

al
w

ay
s 

in
cl

ud
ed

.

R
el

ev
an

t 
pa

ti
en

t 
po

pu
la

ti
on

 
sa

m
pl

es
 n

ot
 

Li
pa

em
ic

/h
a

em
ol

ys
ed

: 
us

e 
a 

"s
in

gl
e 

so
ur

ce
 o

f 

Fo
r 

ba
sk

et
 

tr
ia

l d
es

ig
n 

(p
an

-
ca

nc
er

/b
io

m
4.

2.
3 

Ca
lib

ra
ti

on
 

Cu
rv

e 
an

d 
R

an
ge

 

N
o 

m
en

ti
on

 
of

 n
ee

d 
to

 
ha

ve
 

do
cu

m
en

te
d 

B
la

nk
 

sa
m

pl
e 

sh
ou

ld
 n

ot
 

be
 in

cl
ud

ed
 

In
 2

.2
.1

. u
se

 
of

 s
ur

ro
ga

te
 

m
at

ri
x 

fo
r 

fr
ee

 d
ru

g 

N
o 

co
m

m
en

ts
 

he
re

 a
bo

ut
 

th
e 

M
ay

 a
nc

ho
r 

po
in

ts
 b

e 
ex

cl
ud

ed
 

fr
om

 

"…
.f

ro
ze

n 
ca

lib
ra

ti
on

 
st

an
da

rd
s 

ca
n 

be
 u

se
d 

Is
 t

he
re

 a
ny

 
ac

ce
pt

an
ce

 
cr

it
er

ia
?

6 
in

de
pe

nt
 

ru
ns

 o
ve

r 
se

ve
ra

l d
ay

s:
 

pe
rf

or
m

ed
 

4.
2.

4 
A

cc
ur

ac
y 

an
d 

Pr
ec

is
io

n

H
ow

 t
o 

ca
lc

ul
at

e 
th

e 
ov

er
al

l 
es

ti
m

at
e 

of
 

4.
2.

4.
1 

Pr
ep

ar
at

io
n 

of
 

Q
ua

lit
y 

M
id

 Q
C 

is
 a

t 
ge

om
et

ri
c 

m
ea

n 
an

d 
di

ff
er

s 
to

 

"T
he

 Q
Cs

 
ar

e 
in

te
nd

ed
 

to
 m

im
ic

 
st

ud
y 

"F
or

 n
on

-
ac

cu
ra

cy
 

an
d 

pr
ec

is
io

n 

Th
ey

 m
ay

 b
e 

p
re

p
ar

ed
 

fr
o

m
 t

h
e 

sa
m

e 
st

o
ck

 

"H
iQ

C
 a

t 
le

as
t 

at
 7

5
%

 o
f t

h
e 

U
LO

Q
" 

> 
is

 
th

is
 a

t 

"T
he

 Q
Cs

 
ar

e 
in

te
nd

ed
 

to
 m

im
ic

 
st

ud
y 

G
eo

m
ea

n 
al

re
ad

y 
us

ed
.

 4
.2

.4
.2

 
Ev

al
ua

ti
on

 
of

 
A

cc
ur

ac
y 

sh
ou

ld
 t

ot
al

 
er

ro
r 

be
 

ca
lc

ul
at

ed
 

fo
r 

bo
th

 

N
ot

 c
le

ar
 

w
ha

t 
is

 
m

ea
nt

 w
it

h 
"I

f t
he

 

IF
 t

he
 w

it
hi

n-
ru

n 
A

&
P 

cr
it

er
ia

 a
re

 
no

t 
m

et
 in

 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

If
 t

h
e 

w
it

h
in

-
ru

n
 a

cc
u

ra
cy

 
o

r 
p

re
ci

si
o

n
 

cr
it

er
ia

 a
re

 

H
ow

 t
o 

sh
ow

 
ac

cu
ra

te
 

pr
ep

ar
at

io
n 

Cu
rr

en
t 

pr
oc

es
s 

in
vo

lv
es

 
ou

tp
ut

 o
f 

"R
ep

or
te

d 
m

et
ho

d 
va

lid
at

io
n 

da
ta

 a
nd

 t
he

 "F
ur

th
er

m
or

e,
 t

he
 t

ot
al

 
er

ro
r 

(i
.e

., 
su

m
 o

f 

ex
am

pl
es

 o
f 

ho
w

 A
N

O
V

A
 

w
ill

 b
e 

us
ed

 
w

ou
ld

 b
e 

ex
am

pl
es

 o
f 

ho
w

 A
N

O
V

A
 

w
ill

 b
e 

us
ed

 
w

ou
ld

 b
e 

"I
f 

th
e 

w
it

hi
n-

ru
n 

ac
cu

ra
cy

 o
r 

pr
ec

is
io

n 

If
 t

he
 w

it
hi

n-
ru

n 
ac

cu
ra

cy
 

or
 p

re
ci

si
on

 
cr

it
er

ia
 a

re
 

D
et

ai
le

d 
ac

ce
pt

an
ce

 
cr

it
er

ia
 t

o 
ev

al
ut

e 
4.

2.
5 

Ca
rr

y-
ov

er
 

In
 h

ow
 m

an
y 

ru
ns

, t
he

 
bl

an
k 

sh
ou

ld
 

be
 p

la
ce

d 
4.

2.
6 

D
ilu

ti
on

 
Li

ne
ar

it
y 

an
d 

H
oo

k 

D
ilu

ti
on

s 
sh

ou
ld

 b
e 

w
it

hi
n 

th
e 

ra
ng

e 
of

 

D
ilu

ti
on

 Q
C 

sh
ou

ld
 b

e 
sp

ik
ed

 a
bo

ve
 

th
e 

U
LO

Q
. 

H
oo

k 
ef

fe
ct

 
ca

n 
be

 
ob

se
rv

ed
 f

or
 

a 
LB

A
, t

he
 

Fo
r 

fr
ee

 
dr

ug
 a

ss
ay

s,
 

ta
rg

et
 

co
nt

ai
ni

ng
 

Th
e 

d
il

u
ti

o
n

 
fa

ct
o

r(
s)

 
ap

p
li

ed
 

d
u

ri
n

g 
st

u
d

y 

W
ha

t 
is

 y
ou

r 
re

po
rt

in
g 

ra
ng

e,
 t

he
 

co
nc

en
tr

at
io

W
hi

ch
 s

te
ps

 
ca

n 
be

 t
ak

en
 

to
 m

it
ig

at
e 

th
e 

ho
ok

 

"c
al

cu
la

te
d 

m
ea

n 
co

nc
en

tr
at

io
n 

fo
r 

ea
ch

 

W
e 

fo
llo

w
ed

 
FD

A
 w

it
h 

2 
co

nc
en

tr
at

io
ns

 a
bo

ve
 

D
ilu

te
 in

 
bl

an
k 

m
at

ri
x 

an
d 

no
t 

a 
di

lu
ti

on
 

Sh
ou

ld
 w

e 
al

w
ay

s 
us

e 
ne

at
 m

at
ir

x 
to

 d
ilu

te
 a

 

D
et

ai
ls

 o
n 

th
e 

pr
ec

is
io

n 
ca

lc
ul

at
io

n.
 

A
ll 

di
lu

ti
on

 

D
et

ai
ls

 o
n 

th
e 

ac
ce

pt
an

ce
 

cr
it

er
ia

 o
n 

D
ilu

ti
on

 
lin

ea
ri

ty
If

 P
ar

re
lli

sm
 

is
 d

on
e,

 
4.

2.
7 

St
ab

ili
ty

Is
 w

ho
le

 
bl

oo
d 

st
ab

ili
ty

 in
 

sc
op

e 
or

 n
ot

 

if
 s

tu
dy

 
sa

m
pl

es
 a

re
 

ex
pe

ct
ed

 t
o 

>U
LO

Q
 

Ev
er

y 
st

ep
 

ta
ke

n 
du

ri
ng

 
sa

m
pl

e 
pr

ep
. 

"C
on

ce
nt

ra
ti

on
 o

f 
st

ab
ili

ty
 Q

Cs
 

sh
ou

ld
 b

e 

St
ab

ili
ty

 
ne

ed
s 

to
 b

e 
as

se
ss

ed
 a

t 
>U

LO
Q

 (
e.

g.
 

Fr
ee

ze
 

th
aw

, b
en

ch
 

to
p 

an
d 

LT
S 

sh
ou

ld
 b

e 

Pl
ea

se
 

de
fi

ne
 

"m
ac

ro
m

ol
e

cu
le

s"

"I
f 

th
is

 is
 t

he
 

ca
se

, t
he

 
co

nc
en

tr
at

io
n 

of
 t

he
 Q

Cs
 

Th
er

e 
is

 n
o 

m
en

ti
on

 o
f 

in
ve

st
ig

at
in

g 
st

ab
ili

ty
 in

 

Fo
r 

b
io

lo
gi

ca
l 

d
ru

gs
, i

t 
is

 
ac

ce
p

ta
b

le
 t

o
 

ap
p

ly
 a

 

Fo
r 

b
io

lo
gi

ca
l 

d
ru

gs
, a

 
b

ra
ck

et
in

g 
ap

p
ro

ac
h

 c
an

 

Fo
r 

fi
xe

d 
do

se
 

co
m

bi
na

ti
on

 
pr

od
uc

ts
 a

nd
 Th

e 
m

ea
n 

co
nc

en
tr

at
io

n 
at

 e
ac

h 
Q

C 
le

ve
l s

ho
ul

d 

Pa
ra

gr
ap

h 
on

 "
fi

xe
d 

do
se

 
co

m
bi

na
ti

on
 

"C
on

ce
nt

ra
ti

on
 o

f 
st

ab
ili

ty
 Q

Cs
 

sh
ou

ld
 

W
ha

t 
is

 
co

ns
id

er
ed

 
va

lid
 

ju
st

if
ic

at
io

n 

Sh
ou

ld
 

st
ab

ili
ty

 
as

se
ss

m
en

ts
 

be
 

 "
Fo

r 
fi

xe
d 

do
se

 
co

m
bi

na
ti

on
 

pr
od

uc
ts

 a
nd

 "A
liq

uo
ts

 o
f 

th
e 

lo
w

 a
nd

 
hi

gh
 Q

Cs
 a

re
 

an
al

ys
ed

 a
t 

W
ou

ld
 

re
co

m
m

en
d 

co
m

bi
na

ti
on

 
st

ab
ili

ty
 

N
o 

ad
di

ti
on

al
 

co
m

pa
ri

so
n 

be
tw

ee
n 

U
nc

le
ar

 
w

ha
t 

is
 

m
ea

nt
 w

it
h 

"i
f 

st
ud

y 

In
 t

he
 

st
ab

ili
ty

 
te

st
, i

s 
it

 
cr

it
ic

al
 t

o 

A
liq

uo
ts

 o
f 

th
e 

lo
w

 a
nd

 
hi

gh
 Q

Cs
 a

re
 

an
al

ys
ed

 a
t 

4.
3 

St
ud

y 
Sa

m
pl

e 
A

na
ly

si
s

4.
3.

1 
A

na
ly

ti
ca

l 
R

un
 

B
la

nk
 

sa
m

pl
e 

sh
ou

ld
 n

ot
 

be
 in

cl
ud

ed
 

W
e 

on
ly

 
pr

ep
ar

e 
on

e 
se

t 
of

 Q
C 

an
d 

w
e 

Th
e 

bl
an

k 
sa

m
pl

e 
is

 
no

t 
CA

L0
?,

 
In

 s
om

e 

Th
e 

an
al

ys
is

 
of

 s
tu

dy
 

sa
m

pl
es

 c
an

 
be

 c
ar

ri
ed

 
4.

3.
2 

A
cc

ep
ta

nc
e 

Cr
it

er
ia

 
fo

r 
an

 

"I
n 

th
e 

ca
se

 
th

at
 t

he
 

ov
er

al
l

m
ea

n 

In
 t

he
 

ch
ro

m
at

og
ra

ph
y 

se
ct

io
n 

3.
3.

2.
 , 

Ca
lib

ra
ti

on
 

st
an

da
rd

s 
in

 
a 

fa
ile

d 
ba

tc
h 

ca
nn

ot
 W

or
di

ng
: I

 
w

ou
ld

 
re

ph
ra

se
, 

th
e 

ov
er

al
l 

(i
.e

., 
±

20
%

).
Ju

st
 a

 t
yp

o 
w

it
hi

n 
th

e 

4.
3.

3 
Ca

lib
ra

ti
on

 
R

an
ge

 

Th
is

 is
 s

ti
ll 

un
cl

ea
r:

 A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

le
ve

ls
 s

ho
ul

d 
fa

ll 
w

it
hi

n 

H
ow

 is
 

"c
lu

st
er

in
g"

 
de

fi
ne

d 
th

at
 

tr
ig

ge
rs

 t
he

 

A
dd

in
g 

to
 

th
at

, a
t 

th
e 

be
gi

nn
in

g 
of

 
th

e 
st

ud
y 

 A
t 

le
as

t 
2 

Q
Cs

 in
 t

he
 

sa
m

pl
e 

ra
ng

e'
, b

ut
 

th
is

 w
ho

le
 

se
ct

io
n 

is
 

ne
w

 a
nd

 
di

ff
ic

ul
t 

to
 

"A
t 

le
as

t 
2 

Q
C 

sa
m

pl
e 

le
ve

ls
 s

ho
ul

d 
fa

ll 
w

it
hi

n 

 In
 t

he
 c

as
e 

th
at

 a
 r

un
 

co
nt

ai
ns

 
m

ul
ti

pl
e 

4.
3.

4 
R

ea
na

ly
si

s 
of

 S
tu

dy
 

Sa
m

pl
es

 

Fo
r 

co
m

pa
ra

ti
ve

 
B

A
/B

E 
st

ud
ie

s,
 a

 

"W
he

n 
sa

m
pl

es
 a

re
 

an
al

ys
ed

 in
 

m
or

e 
th

an
 

"f
or

 
co

m
pa

ra
ti

ve
 

B
A

/B
E 

st
ud

ie
s,

 a
 

"W
he

n 
sa

m
pl

es
 a

re
 

an
al

ys
ed

 in
 

m
or

e 
th

an
 

In
 n

ew
 d

ru
g 

de
ve

lo
pm

et
n 

st
ud

y,
 a

ny
 

su
gg

es
ti

on
 

In
 t

he
 

re
an

al
ys

is
 

sc
en

ar
io

, i
f 

m
ul

ti
pl

e 
5.

 
IN

CU
R

R
ED

 
SA

M
PL

E 
R

EA
N

A
LY

SI

W
e 

ar
e 

st
ill

 
un

ce
rt

ai
n 

on
 

ho
w

 m
uc

h 
IS

R
 w

e 
ne

ed
 

D
ef

in
it

io
n 

of
 

pi
vo

ta
l-

pi
vo

ta
l f

ro
m

 
a 

PK
 

D
ef

in
it

io
n 

of
 

pa
ti

en
t 

po
pu

la
ti

on
?

IS
R

 r
un

 t
o 

be
 

pe
rf

or
m

ed
 

on
 a

 
di

ff
er

en
t 

A
 d

ef
in

it
io

n 
of

 p
iv

ot
al

 
ea

rl
y 

pa
ti

en
t 

tr
ia

ls
 is

 

ho
w

 is
 

"p
iv

ot
al

 
ea

rl
y 

pa
ti

en
t 

tr
ia

l(
s)

" 

"E
xa

m
pl

es
 

of
 t

re
nd

s 
th

at
 a

re
 o

f 
co

nc
er

n 
m

ay
 O

b
je

ct
iv

e 
cr

it
er

ia
 fo

r 
ch

o
o

si
n

g 
th

e 
su

b
se

t 
o

f 

H
ow

 m
an

y 
sa

m
pl

es
 is

 
m

ea
nt

 w
it

h 
"a

ll 

IS
R

 a
ls

o 
re

qu
ir

ed
 f

or
 

m
et

ho
ds

 f
or

 
A

na
ly

te
s 

Th
e 

w
or

di
ng

 
se

le
ct

in
g 

th
e 

sa
m

pl
es

 
ar

ou
nd

 t
he

 
6.

 P
A

R
TI

A
L 

A
N

D
 

CR
O

SS
 

V
A

LI
D

A
TI

O

IS
R

 N
ee

de
d:

- 
Fi

rs
t 

cl
in

ic
al

 t
ri

al
 

in
 s

ub
je

ct
s

6.
1 

Pa
rt

ia
l 

V
al

id
at

io
n 

U
nc

le
ar

 in
 

w
ha

t 
is

 
ex

pe
ct

ed
 f

or
 

th
e 

W
e 

ne
ed

 t
o 

pe
rf

or
m

 
m

or
e 

as
se

ss
m

en
ts

 Fo
r 

ch
ro

m
at

og
ra

ph
y 

m
et

ho
ds

: 

ch
an

ge
 in

 
de

te
ct

io
n 

sy
st

em
s,

 
pl

at
fo

rm
 -

> 

A 
ch

an
ge

 in
 

st
or

ag
e 

co
nd

iti
on

s 
- 

te
m

pe
ra

tu
re

D
oe

s 
th

e 
ch

an
ge

 o
f 

m
at

ri
x 

co
nt

ai
ne

r 
6.

2 
Cr

os
s 

V
al

id
at

io
n

It
 is

 u
nc

le
ar

 
ho

w
 m

uc
h 

st
at

is
ti

c 
w

or
k 

is
 

Sh
ou

ld
 a

ll 
la

bs
 a

do
pt

 
th

e 
sa

m
e 

st
at

is
ti

ca
l 

Th
er

e 
is

 
to

ta
l l

ac
k 

of
 

ac
ce

pt
an

ce
 

cr
it

er
ia

 f
or

 a
 

B
la

nd
 

A
lt

m
an

 P
lo

ts
 

or
 D

em
in

g 
re

gr
es

si
on

s 

in
 6

.1
 it

 is
 

st
at

ed
 a

nd
 

no
t 

cl
ea

rl
y 

de
fi

ne
d:

 

un
cl

ea
r 

w
or

di
ng

 o
n 

w
he

n 
da

ta
 

ar
e 

ob
ta

in
ed

 B
ia

s 
ca

n
 b

e 
as

se
ss

ed
 b

y 
B

la
n

d
-A

lt
m

an
 

p
lo

ts
 o

r 

[I
 d

o 
un

de
rs

ta
nd

 
th

at
 t

he
 

re
gu

la
to

rs
 

la
ck

 o
f 

cl
ar

it
y 

as
 t

o 
ho

w
 w

e 
ca

n 
co

m
pa

re
 

A
ss

um
in

g 
th

at
 

re
gu

la
to

rs
 

ex
ce

pt
 t

ha
t 

Is
 a

 
cr

os
sv

al
id

at
i

on
 n

ee
de

d 
if 

th
e 

sa
m

e 

D
ef

in
it

io
n 

of
 

st
ud

y 
is

 
un

cl
ea

r 
fo

r 
CR

O
, i

s 
it

 a
 

In
cl

ud
e 

st
ud

y 
sa

m
pl

es
 in

 
cr

os
s 

Cr
os

s 
V

al
 

pa
ra

m
et

er
 

co
ul

d 
be

 
be

tt
er

 

U
nc

le
ar

 
w

ha
t 

cr
it

er
ia

 
ar

e 
ap

pl
ic

ab
le

 
6 

7.
 

A
D

D
IT

IO
N

A
L 

CO
N

SI
D

ER
7.

1 
M

et
ho

ds
 

fo
r 

A
na

ly
te

s 

It
 is

 g
re

at
 

th
at

 t
hi

s 
se

nt
an

ce
 

w
as

 

LB
A

: 
D

if
fi

cu
lt

 t
o 

im
po

ss
ib

le
 

to
 a

ch
ie

ve
 a

 

it
 is

 
im

po
ss

ib
le

 
to

 p
re

pa
re

 
Ca

ls
 a

nd
 Q

Cs
 D

oe
s 

th
e 

m
et

ho
d 

3 
in

 
th

e 
te

xt
 

im
pl

y 
us

in
g 

tw
o 

cu
rv

es
?

in
co

rr
ec

t 
w

or
di

ng
 in

 
fo

llo
w

in
g 

se
nt

en
ce

: 

th
e 

st
an

da
rd

s 
ad

di
ti

on
 

ap
pr

oa
ch

, I
 

th
e 

st
an

da
rd

s 
ad

di
ti

on
 

ap
pr

oa
ch

, I
 

7.
1.

1 
Q

ua
lit

y 
Co

nt
ro

l 
Sa

m
pl

es
 

I f
in

d 
th

is
 

se
ct

io
n 

un
cl

ea
r:

D
oe

s 
it

 
7.

1.
2 

Se
le

ct
iv

it
y,

 
R

ec
ov

er
y 

an
d 

M
at

ri
x 

"I
f 

th
e 

Su
rr

og
at

e 
M

at
ri

x 
A

pp
ro

ac
h 

is
 

"I
n 

ce
rt

ai
n 

ca
se

s,
 

di
lu

ti
on

 o
f 

th
e 

Q
Cs

 w
it

h 

sp
ec

if
ic

at
io

n 
of

 p
ea

k 
pu

ri
ty

 
as

se
ss

m
en

t 
7.

1.
3 

Pa
ra

lle
lis

m
 

fo
r 

M
et

ho
ds

 

B
as

ed
 o

n
 t

h
e 

te
xt

 
p

ar
al

le
li

sm
 (i

f 
re

le
va

n
t)

 

H
ow

 m
an

y 
bi

ol
og

ic
al

 
m

at
ri

ce
s 

ne
ed

s 
to

 b
e 

Pa
ra

lle
lis

m
 

sh
ou

ld
 b

e 
ev

al
ua

te
d 

in
 

th
e 

7.
1.

4 
A

cc
ur

ac
y 

an
d 

Pr
ec

is
io

n 

P&
A

 
ac

ce
pt

an
ce

 
cr

it
er

ia
 

gi
ve

n 
in

 

W
ha

t 
is

 t
he

 
nu

m
be

r 
of

 
re

pl
ic

at
es

 
us

ed
 f

or
 t

he
 

Is
 t

he
re

 a
 

ne
ed

 t
o 

ac
co

un
t 

fo
r 

th
e 

sp
ik

in
g 

7.
1.

5 
St

ab
ili

ty
 

fo
r 

M
et

ho
ds

 

St
ab

ili
ty

 in
 

su
rr

og
at

e 
m

at
ri

x 
w

ill
 

m
os

t 
lik

el
y 

"T
o 

m
im

ic
 

st
ud

y 
sa

m
pl

es
 a

s 
m

uc
h 

as
 

H
ow

 m
an

y 
st

ud
y 

sa
m

pl
es

 t
o 

in
cl

ud
e?

 
7.

2 
Pa

ra
lle

lis
m

Is
 t

he
re

 a
 

ri
sk

 f
or

 
"i

nc
re

as
in

g 
th

e 
ba

r"
 a

nd
 

A
cc

ep
ta

n
ce

 
cr

it
er

ia
 o

f 
3

0
%

 a
re

 n
o

t 
su

ff
ic

ie
n

t 
as

 

It
 is

 s
ta

te
d 

"p
ar

al
le

lis
m

 
of

 L
B

A
 

sh
ou

ld
 b

e 

B
as

ed
 o

n 
th

e 
te

xt
 

pa
ra

lle
lis

m
 

(i
f 

re
le

va
nt

) 

Se
le

ct
in

g 
Pa

ra
lle

lis
m

 
sa

m
pl

es
 

ne
ar

 C
m

ax
 is

 St
ill

 n
o 

ac
ce

pt
an

ce
 

cr
it

er
ia

 f
or

 
as

se
ss

in
g 

7.
3 

R
ec

ov
er

y

In
 m

os
t 

ca
se

s 
re

co
ve

ry
 is

 
on

ly
 r

el
ev

an
t 

U
ns

ur
e 

if
 

sh
ou

ld
 d

o 
in

 
m

et
ho

d 
de

ve
lo

pm
en

re
pl

ic
at

es
? 

 
an

d 
lim

it
s 

of
 

co
ns

is
te

nc
y?

N
ot

 s
ur

e 
w

hy
 

re
co

ve
ry

 is
 

in
 t

he
 

R
ec

ov
er

y 
af

fe
ct

s 
se

ns
it

iv
it

y 
an

d 
ce

rt
ai

nl
y 

Fo
r 

m
et

ho
ds

 
th

at
 e

m
pl

oy
 

sa
m

pl
e 

ex
tr

ac
ti

on
, 

7.
4 

M
in

im
um

 
R

eq
ui

re
d 

D
ilu

ti
on

"M
R

D
 

sh
ou

ld
 b

e 
de

fi
ne

d 
in

 
th

e 
7.

5 
Co

m
m

er
ci

al
 a

nd
 

D
ia

gn
os

ti
c 

7.
6 

N
ew

 o
r 

A
lt

er
na

ti
ve

 
Te

ch
no

lo
gi

es
 

Th
e 

gu
id

el
in

e 
is

 
on

ly
 g

iv
in

g 
ad

vi
ce

 o
n 

W
ha

t 
cr

os
s 

va
lid

at
io

n 
w

ou
ld

 b
e 

re
qu

ir
ed

 a
nd

 x-
va

lid
at

io
n 

of
 

ne
w

/a
lt

er
na

ti
ve

 
7.

6.
1 

D
ri

ed
 

M
at

ri
x 

M
et

ho
ds

D
up

lic
at

e 
sa

m
pl

e 
fo

r 
IS

R
 -

 is
 t

hi
s 

re
al

ly
 t

he
 

8.
 

D
O

CU
M

EN
TA

TI
O

N
 4

4 
8.

1 

Th
is

 
do

cu
m

en
ta

ti
on

 m
ay

 b
e 

st
or

ed
 a

t 
th

e 

Li
st

 o
f 

re
gu

la
to

ry
 

si
te

 
in

sp
ec

ti
on

s 

Th
e 

ov
er

vi
ew

 
ta

be
l 1

 in
  

FD
A

 

A
 s

um
m

ar
y 

ta
bl

e 
of

 a
ll 

th
e 

re
le

va
nt

 
8.

2 
D

oc
um

en
t

at
io

n 
fo

r 
V

al
id

at
io

n 

W
e 

ar
e 

a 
bi

t 
un

ce
rt

ai
n 

if
 

w
e 

w
ill

 b
e 

"r
is

k 
w

ill
in

g"
 Li

st
 o

f 
al

l 
SO

Ps
 

in
cl

ud
ed

 in
 

re
po

rt
?

sp
ec

if
ic

 
fr

ee
ze

r 
lo

ca
ti

on
 (

ie
 

fr
ee

ze
r 

ID
 o

r 

Q
C 

gr
ap

hs
? 

 
IS

 r
es

po
ns

e 
pl

ot
s?

Ta
bl

e 
1:

A
na

ly
si

s-
V

al
id

at
io

n 
re

po
rt

.  

Ta
bl

e 
1:

A
na

ly
si

s-
V

al
id

at
io

n 
re

po
rt

.  
   

   
   

Ta
bl

e 
1:

Ch
ro

m
at

og
ra

m
s 

an
d 

re
in

te
gr

at
io

In
 T

ab
le

 1
, 

Sy
no

ps
is

, 
D

oc
u 

at
 

an
al

yt
ic

al
 

 In
 T

ab
le

 1
: 

ta
b

le
 o

f 
re

in
je

ct
ed

 
ru

n
s 

is
 

In
st

ru
m

en
t 

us
e 

lo
g,

 
in

cl
ud

in
g 

da
te

s 
of

 

B
A

/B
E 

re
po

rt
s:

 
Ad

di
tio

na
lly

, 
fo

r 

10
0%

 o
f 

ch
ro

m
at

og
ra

m
s 

an
d 

ru
n 

su
m

m
ar

y 

".
.r

ec
or

ds
 

su
pp

or
ti

ng
 

pr
oc

ed
ur

al
, 

op
er

at
io

na
l, 

G
oo

d 
id

e 
to

 
ha

ve
 t

hi
s 

ta
bl

e 
w

it
h 

th
e 

re
qu

ir
ed

 

SO
P 

se
ct

io
n:

 
A

 li
st

 o
f 

pr
oc

ed
ur

es
/

pr
ot

oc
ol

  f
or

 

A
na

ly
si

s 
se

ct
io

n:
 

In
st

ru
m

en
t 

ID
; s

ho
ul

d 

“F
or

 
co

m
pa

ra
ti

ve
 

B
A

/B
E 

st
ud

ie
s,

 

In
 t

he
 

do
cu

m
en

ta
ti

on
 a

nd
 

re
po

rt
in

g 

do
cu

m
en

ta
ti

on
 o

f 
co

m
m

un
ic

at
io

n 
be

tw
ee

n 

Q
Cs

 g
ra

ph
s 

tr
en

d 
an

al
ys

is
en

co
ur

ag
ed

 -

Co
ul

d 
w

e 
ha

ve
 a

 
re

fe
re

nc
e 

to
 

a 
do

cu
m

en
t 

9.
 

G
LO

SS
A

R
Y 

W
ou

ld
 li

ke
 

cl
ar

if
ic

at
io

n 
on

 t
he

 
di

ff
er

en
ce

 

Ta
bl

e 
1,

 p
 

49
: 1

00
%

 o
f 

ru
n 

su
m

m
ar

y 

##

0

5

10

15

20

25

30

Chapters   1          2                  3                                                 4                                      5 6           7                      8  9

N° of individuals comments = 398
Ambiguous



March 2023 – EBF Strategy Meeting

During the ICH discussion
1. Differences in interpretations 
2. Differences in implementations
3. Disappointment on valid/data driven comments given during public 

consultation being rejected
4. ICH M10 already at risk of becoming the next guideline with individual mis-, 

over-interpretation by industry, and differently applied by regulators

Action:
Ø Need to stay connected as industry in this first phase of implementation 
Ø Need to stay connected with HA

12
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One Year into ICH M10  - Keeping our Finger on the Pulse

EBF Workshop – 14 November 2023 



Building the agenda – selection or themes

14

From a survey in the EBF Community, 
• ca. 20 areas were identified as ‘at risk’ of creating confusion. 
For each area, a mini-survey was issued to delegates and full EBF community
• From those responses (n=56 companies), we built the workshop

One Year into ICH M10  - Keeping our Finger on the Pulse

EBF Workshop – 14 November 2023 

We shared the survey with the JBF. In addition, we received FB from the JBF WS on 
ICH M10 held in Yokohama (Oct 2023) and included this into our meeting



Intended outcome of the workshop

1. Hoping to answer most of industry questions (likely utopia)
2. Provide recommendations for our industry on areas of 

ambiguity 
3. Create awareness

– and share our worries where the industry already observes 
different interpretation by regulators and for which 
industry/regulators need to stay connected

– and provide FB to HA on ambiguities and jointly resolve 
these.

15



NOT on the agenda

Ø Areas of disagreement/disappointment from public consultation
– Areas where we believe the guideline requires either too much work, there 

is no scientific basis
– Not having them at the workshop doesn’t mean we now agree…we should 

we keep them on our radar (e.g. some ICH Guidelines do get revised..) 
Ø Chapter 7: 

– Not the bulk of our work - Requires separate discussion
Ø Chapter 8: documentation

– Significant increased workload - Requires separate discussion
Ø Method development (documentation) 
Ø ADA and Biomarkers - Not in scope of ICH M10

16
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09:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

Introduction to GENERAL (G) round tables 
(ICH Chapters 1,2, 5-9)

Introduction to CHROM (C) round tables 
(ICH M10 Chapter 3)

Introduction to LBA (L) round tables 
(ICH M10 Chapter 4)

FB – General Round Tables

FB – CHROM Round Tables FB – LBA Round Tables 

Coffee break

Coffee break
Moderators will consolidate round table discussion learnings for FB sessions

Lunch break

Round tables CHROM Themes:
• hybrid assays in ICH M10 - our day-to-day practice 

• Whole blood stability 

• Analytes and matrices: focus on urine 

• Dilution QCs during assay validation & sample analysis 

• Stock and working solutions stability

• Surrogate/rare/preclinical matrix for CHROM

Round tables LBA Themes:
• Dilutional Linearity & Parallelism 

• Singlicate vs duplicate analysis 

• Surrogate/rare/preclinical matrix for LBA 

• Chrom. requirements infecting LBA, incl. tissues and 

blood stability 

• Dilution QCs during sample analysis

• Scope interpretation A - primary matrix definition 

• Scope interpretation B - rare matrix vs. tissues 

• Scope interpretation C - Defining pivotal studies

• Updating historical validations - when, how and why (not)? 

• Is it allowed to re-analyse positive predose in BE study? 

• Cross validation - working in the new paradigm

Logistic break – move to Chrom or LBA tables/rooms

08:45 – 09:00.  Welcome

Round tables General Themes:

09:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

Introduction to GENERAL (G) round tables 
(ICH Chapters 1,2, 5-9)

Introduction to CHROM (C) round tables 
(ICH M10 Chapter 3)

Introduction to LBA (L) round tables 
(ICH M10 Chapter 4)

FB – General Round Tables

FB – CHROM Round Tables FB – LBA Round Tables 

Coffee break

Coffee break
Moderators will consolidate round table discussion learnings for FB sessions

Lunch break

Round tables CHROM Themes:
• hybrid assays in ICH M10 - our day-to-day practice 

• Whole blood stability 

• Analytes and matrices: focus on urine 

• Dilution QCs during assay validation & sample analysis 

• Stock and working solutions stability

• Surrogate/rare/preclinical matrix for CHROM

Round tables LBA Themes:
• Dilutional Linearity & Parallelism 

• Singlicate vs duplicate analysis 

• Surrogate/rare/preclinical matrix for LBA 

• Chrom. requirements infecting LBA, incl. tissues and 

blood stability 

• Dilution QCs during sample analysis

• Scope interpretation A - primary matrix definition 

• Scope interpretation B - rare matrix vs. tissues 

• Scope interpretation C - Defining pivotal studies

• Updating historical validations - when, how and why (not)? 

• Is it allowed to re-analyse positive predose in BE study? 

• Cross validation - working in the new paradigm

Logistic break – move to Chrom or LBA tables/rooms

08:45 – 09:00.  Welcome

Round tables General Themes:

ON the agenda
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Scope interpretation

09:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

Introduction to GENERAL (G) round tables 
(ICH Chapters 1,2, 5-9)

Introduction to CHROM (C) round tables 
(ICH M10 Chapter 3)

Introduction to LBA (L) round tables 
(ICH M10 Chapter 4)

FB – General Round Tables

FB – CHROM Round Tables FB – LBA Round Tables 

Coffee break

Coffee break
Moderators will consolidate round table discussion learnings for FB sessions

Lunch break

Round tables CHROM Themes:
• hybrid assays in ICH M10 - our day-to-day practice 

• Whole blood stability 

• Analytes and matrices: focus on urine 

• Dilution QCs during assay validation & sample analysis 

• Stock and working solutions stability

• Surrogate/rare/preclinical matrix for CHROM

Round tables LBA Themes:
• Dilutional Linearity & Parallelism 

• Singlicate vs duplicate analysis 

• Surrogate/rare/preclinical matrix for LBA 

• Chrom. requirements infecting LBA, incl. tissues and 

blood stability 

• Dilution QCs during sample analysis

• Scope interpretation A - primary matrix definition 

• Scope interpretation B - rare matrix vs. tissues 

• Scope interpretation C - Defining pivotal studies

• Updating historical validations - when, how and why (not)? 

• Is it allowed to re-analyse positive predose in BE study? 

• Cross validation - working in the new paradigm

Logistic break – move to Chrom or LBA tables/rooms

08:45 – 09:00.  Welcome

Round tables General Themes:



Paragraphs we may have forgotten to read – 1/2
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1.1. Objective 
This guideline is intended to provide recommendations for the validation of 
bioanalytical methods for chemical and biological drug quantification and their 
application in the analysis of study samples. Adherence to the principles 
presented in this guideline will ensure the quality and consistency of the 
bioanalytical data in support of the development and market approval of both 
chemical and biological drugs. 
The objective of the validation of a bioanalytical method is to 
demonstrate that it is suitable for its intended purpose. Changes 
from the recommendations in this guideline may be acceptable if 
appropriate scientific justification is provided. Applicants are 
encouraged to consult the regulatory authority(ies) regarding 
significant changes in method validation approaches when an 
alternate approach is proposed or taken. 



Paragraphs we may have forgotten to read – 2/2
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1.2. Background 
Concentration measurements of chemical and biological drug(s) and their 
metabolite(s) in biological matrices are an important aspect of drug 
development. The results of studies employing such methods contribute to 
regulatory decisions regarding the safety and efficacy of drug products. It is 
therefore critical that the bioanalytical methods used are well characterised, 
appropriately validated and documented in order to ensure reliable data to 
support regulatory decisions. 
This guideline intends to facilitate development of drugs in 
accordance with the principles of 3Rs (Reduce, Refine, Replace) 
for animal studies, where valid. 



Scope paragraph = well written…
but do we all read the same here?
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1.3. Scope 
This guideline describes the validation of bioanalytical methods and study sample analysis that are expected 
to support regulatory decisions. The guideline is applicable to the bioanalytical methods used to measure 
concentrations of chemical and biological drug(s) and their metabolite(s) in biological samples (e.g., blood, 
plasma, serum, other body fluids or tissues) obtained in nonclinical toxicokinetic (TK) studies conducted 
according to the principles of GLP, nonclinical pharmacokinetic (PK) studies conducted as surrogates for 
clinical studies, and all phases of clinical trials, including comparative bioavailability/bioequivalence (BA/BE) 
studies, in regulatory submissions. Full method validation is expected for the primary matrix intended to 
support regulatory submissions. Additional matrices should be validated as necessary. 
For studies that are not submitted for regulatory approval or not considered for regulatory decisions 
regarding safety, efficacy or labelling (e.g., exploratory investigations), applicants may decide on the level of 
qualification that supports their own internal decision making. 
The information in this guideline applies to the quantitative analysis by ligand binding assays (LBAs) and 
chromatographic methods such as liquid chromatography (LC) or gas chromatography (GC), which are 
typically used in combination with mass spectrometry (MS) detection. 
For studies that are subject to Good Laboratory Practice (GLP) or Good Clinical Practice (GCP) the 
bioanalysis of study samples should also conform to their requirements. 
The bioanalysis of biomarkers and bioanalytical methods used for the assessment of immunogenicity are not 
within the scope of this guideline. 



Out of scope….
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1.3. Scope 
This guideline describes the validation of bioanalytical methods and study sample analysis that are expected 
to support regulatory decisions. The guideline is applicable to the bioanalytical methods used to measure 
concentrations of chemical and biological drug(s) and their metabolite(s) in biological samples (e.g., blood, 
plasma, serum, other body fluids or tissues) obtained in nonclinical toxicokinetic (TK) studies conducted 
according to the principles of GLP, nonclinical pharmacokinetic (PK) studies conducted as surrogates for 
clinical studies, and all phases of clinical trials, including comparative bioavailability/bioequivalence (BA/BE) 
studies, in regulatory submissions. Full method validation is expected for the primary matrix intended to 
support regulatory submissions. Additional matrices should be validated as necessary.
For studies that are not submitted for regulatory approval or not considered for regulatory decisions 
regarding safety, efficacy or labelling (e.g., exploratory investigations), applicants may decide on the level of 
qualification that supports their own internal decision making. 
The information in this guideline applies to the quantitative analysis by ligand binding assays (LBAs) and 
chromatographic methods such as liquid chromatography (LC) or gas chromatography (GC), which are 
typically used in combination with mass spectrometry (MS) detection. 
For studies that are subject to Good Laboratory Practice (GLP) or Good Clinical Practice (GCP) the 
bioanalysis of study samples should also conform to their requirements. 
The bioanalysis of biomarkers and bioanalytical methods used for the assessment of immunogenicity are not 
within the scope of this guideline.



Creating continued ambiguity
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1.3. Scope 
This guideline describes the validation of bioanalytical methods and study sample analysis that are expected 
to support regulatory decisions. The guideline is applicable to the bioanalytical methods used to measure 
concentrations of chemical and biological drug(s) and their metabolite(s) in biological samples (e.g., blood, 
plasma, serum, other body fluids or tissues) obtained in nonclinical toxicokinetic (TK) studies conducted 
according to the principles of GLP, nonclinical pharmacokinetic (PK) studies conducted as surrogates for 
clinical studies, and all phases of clinical trials, including comparative bioavailability/bioequivalence (BA/BE) 
studies, in regulatory submissions. Full method validation is expected for the primary matrix intended to 
support regulatory submissions. Additional matrices should be validated as necessary.
For studies that are not submitted for regulatory approval or not considered for regulatory decisions 
regarding safety, efficacy or labelling (e.g., exploratory investigations), applicants may decide on the level of 
qualification that supports their own internal decision making.
The information in this guideline applies to the quantitative analysis by ligand binding assays (LBAs) and 
chromatographic methods such as liquid chromatography (LC) or gas chromatography (GC), which are 
typically used in combination with mass spectrometry (MS) detection. (other technologies…?)
For studies that are subject to Good Laboratory Practice (GLP) or Good Clinical Practice (GCP) the 
bioanalysis of study samples should also conform to their requirements. 
The bioanalysis of biomarkers and bioanalytical methods used for the assessment of immunogenicity are not 
within the scope of this guideline. 



We all agree…
Out of scope: Biomarkers and Immunogenicity

Ø Where most of our industry understands that the ICH M10 guideline is not for 
biomarkers or immunogenicity, a significant group in our industry does use ICH M10 
as reference for biomarkers. 

Ø The EBF is a strong proponent to use the principles of Context of Use (CoU) for assays 
supporting both biomarkers as well as immunogenicity.

24

……The bioanalysis of biomarkers and bioanalytical methods used for the 
assessment of immunogenicity are not within the scope of this guideline. 

Still…



Scope interpretation by industry

Ø From the survey…..

25
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Up to 25 % of the responders are unclear 
on scope paragraph…

that’s a lot for a guidance

Reading the detailed comments and 
responses from the survey…it’s actually 
more than 25% being unclear

Pre-workshop survey on scope interpretation
56 organisations provided FB
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1. Primary matrix definition 
Full method validation is expected for the primary matrix intended to support 
regulatory submissions. Additional matrices should be validated as necessary

Can we agree on ‘primary’ vs. ‘additional matrices’

The recommendations for Primary matrix definition from the EBF workshop:
• Continue create awareness on how definition primary vs. secondary matrix. 
• Consider using “additional matrix” instead of “secondary matrix” 
• If we cannot agree on defining primary versus additional matrix, the inherent 

risk is every matrix becomes in scope. 
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2. Rare matrix vs. tissues –
Can we agree: (1) unless exceptions, tissues are never ‘primary matrix’ 
are out of scope and (2) rare matrix are a subcategory. 

The recommendations for rare matrix definition from the EBF workshop: 
• Interpretation of primary vs. additional matrix should, unless exceptions, by default 

lead to identifying tissues as an additional matrix
• Understand CoU for data are generated. If the rare matrix or tissue is not a 

primary matrix è apply appropriate fit-for-purpose validation considering the 
scientific requirements for the matrix and the data required. 

• The discussion on rare matrix vs. tissue should not be on “when to fully validate?”, 
but on “where can we use a surrogate matrix?”. 

• The EBF plans to update publications on tissues and fit-for-purpose validations.



29

3. Defining Pivotal studies definition
‘Pivotal’ is only mentioned in the ISR section
From the comments, there are a variety of opinions on what is ‘pivotal’
The challenge: if we cannot identify ‘expected to support regulatory decisions’, or 
how broad can you interpret ‘support’, virtually all studies will become in scope 

The recommendations for pivotal study definition from the EBF workshop: 
• At the roundtable, there was an animated discussion on the word ‘pivotal’. Unless 

for final BA/BE studies, it is often unclear at the time of sample analysis to 
identify a pivotal study. 

• An additional point of confusion is that “pivotal” for ISR may mean something 
different than “pivotal” for a development program, which may even be different 
from “pivotal’ for Health Authority evaluation at filing. 

• Providing more clarity on “pivotal" may need to be included in Q&A in the ICH 
M10 documentation



General Themes related to chapter 2, 5 and 6

Ø Updating Historical Validations - When, How and Why (not)?
Ø Re-analyse positive predose in BE study
Ø Cross Validation – Working in the New Paradigm
Ø Are Method Validations in Scope of GLP?
Ø Biomarkers and Immunogenicity 
Ø Incurred Sample Reanalysis (ISR)
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Updating Historical Validations - When, How and Why (not)?
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• The EBF recommends considering balancing resources going into (unnecessary) 
revalidations and come together as an industry to define best practices on when to 
revalidate and for which critical parameters. 

• In most cases, methods validated towards current regulatory BMV Validation 
standards, will be adequate for the studies they have supported at that time. 

• EMA is planning a guideline on Implementation strategy of ICH Guideline M10 on 
bioanalytical method validation (EMA/449486/20233). The draft guideline offers a 
pragmatic stance – see next slide:



Updating Historical Validations – EMA draft guideline
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1. If your development program started shortly before 21 January 2023, consider transitioning 
to ICH M10.

2. If your program is in Phase 3, ongoing studies may be completed without update, providing 
the methods were validated against the EMA Guideline on bioanalytical method validation 
from 2011. 

3. If you have completed the clinical (and non-clinical) development before 21 January 2023 
but are submitting your application after this date, there is no need to change or revalidate 
the bioanalytical methodology according to ICH M10. 

EBF comment to EMA (on 22JAN2024): 
• EMA position above is that dates for re-validation align with EMA BMV effective dates 
• Those dates may differ when submitting in another region, where the regional guideline 

prior to ICH M10 have other effective dates. (i.e. 2014/2015 (MHLW) or 2018 (US-FDA)…. 
• Global alignment will be beneficial to prevent revalidation requirements from being a 

regional requirement for many years to come. 



Re-analyse positive predose in BE study

The recommendation from the discussions at the workshop: 

The analysis of positive pre-dose samples from bioequivalence studies should be 
cognizant of the following considerations: 

Ø pre-dose samples are not part of pharmacokinetic (PK) evaluation and carry the risk 
of accidental unblinding. 

Ø It was also mentioned that if re-analysis would be considered, only the positive pre-
dose sample from the first period can be re analyzed.
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EBF Recommendation: Method Validations are not in scope of GLP

• Scope of GLP = nonclinical safety studies. BMV≠ nonclinical safety studies 
• https://www.oecd.org/chemicalsafety/testing/glp-frequently-asked-questions.htm

Are Method Validations in Scope of GLP?
From the guideline
For studies that are subject to Good Laboratory Practice (GLP) or Good Clinical 
Practice (GCP) the bioanalysis of study samples should also conform to their 
requirements. 

https://www.oecd.org/chemicalsafety/testing/glp-frequently-asked-questions.htm


Incurred Sample Reanalysis (ISR)

Ø Industry continues to include ISR in more studies than called for by the guideline. 

Ø In ISR paragraph, the word “pivotal” can be interpreted ambiguously. There may be 
more than one ‘pivotal first study in…’. It can therefore be valuable ask clarification 
from regulators or how the word pivotal should be read in the ISR chapter. 

Ø EBF recommendation papers on ISR stays current*, ** à continue to stimulate 
industry to balance cost vs. added value of the (often-inflated) ISR investigations. 

Ø Challenge was given on cost vs. value of the high number of samples required to be 
re-analyzed for ISR in large BA/BE studies.

35

* Timmerman P, Luedtke S, van Amsterdam P et al. Incurred sample reproducibility views and recommendations by European Bioanalytical Forum. 
Bioanalysis 1 ( 6 ), 1049 – 1056 ( 2009 )
** Kall MA, Michi M, van der Strate B et al., Incurred sample reproducibility: 10 years of experiences: views and recommendations from the European 
Bioanalysis Forum, J. Bioanalysis Volume 10, Issue 21, November 2018, Pages 1723-1732



Focus on Chromatography

Discussed at the workshop:
Ø Fitting Hybrid Assays in ICH M10 – Day-to-Day Practice
Ø Whole Blood Stability
Ø Analytes and Matrices: Focus on Urine   
Ø Dilution QCs During Assay Validation & Sample Analysis
Ø Stock and Working Solutions Stability 
Ø Surrogate/Rare/Preclinical Matrix for Chromatography
Ø Choosing the Right Regression Model for LC-MS assays 
Ø Matrix Effect - Special Population, Hemolyzed and Lipemic 
Ø Metabolites
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Fitting Hybrid Assays in ICH M10 – Day-to-Day Practice 

Ø The ICH M10 guideline does not specify hybrid assays(immuno-capture LC/MS assays). 
Ø Continued discussion if hybrid assays should be considered LC-MS assays or LBA. 
Ø The audience is undecided whether more clarity should be provided by ICH M10. 

– more clarity in the guideline would be appreciated to remove the fear of not 
meeting ‘anticipated’ regulatory expectations. 

– But… strict guidance and/or fixed criteria would hamper scientific freedom 
required given the complexity of many hybrid assays 

Ø Additional discussions, including EBF recommendations *,**, in addition to the 
already published discussion and recommendation papers , were requested. 
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* Knutsson M, Schmidt R and Timmerman P, LC–MS/MS of large molecules in a regulated bioanalytical environment – which acceptance criteria to 
apply? Bioanalysis, 5(18), 2211– 2214 (2013).
** Barfield M, Blackburn M, Blattmann P et. al., Immunocapture LC–MS(/MS) assays for biotherapeutic and biomarker proteins: the European Bioanalysis 
Forum continuing discussions on scientific and regulatory challenges, Bioanalysis, Volume 15, Issue 9, May 2023, Pages 477-480



Whole Blood Stability for chromatographic assays 

Ø The industry is not fully aligned with what is being requested in ICH M10. 

Ø More discussion is needed both the ‘how’ and the ‘when’. 

Ø EBF recommendation paper from 2011 * is a good starting point for revisiting the 
scientific needs. 

– EBF may want to revise this recommendation in support of providing experimental 
clarity for blood stability testing in support of the ICH M10 guideline.
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* Freisleben A, Brudny-Klöppel M, Mulder H et al. Blood stability testing: European Bioanalysis Forum view on current challenges for regulated 
bioanalysis, Bioanalysis Volume 3, Issue 12, June 2011, Pages 1333-1336



Analytes and Matrices: Focus on Urine 

Ø It remains unclear if urine is a primary matrix or should be categorized as an 
additional matrix. Even if urine is considered additional matrix, many include urine in 
scope for full validation. 

Ø The outcome of the discussions provided clarity that urine is rarely a primary matrix. 

– Consequently, the EBF recommends that when validating urine, copying the 
procedures for full validation may not be covering all the scientific requirements. 

– EBF feels it is important the community embraces the specific scientific challenges 
for urine samples

Ø An earlier EBF recommendation paper on additional scientific considerations for 
scientific validation applied to urine samples.
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Timmerman P, White S, McDougall S et al. Tiered approach into practice: scientific validation for chromatography-based 
assays in early development – a recommendation from the European Bioanalysis Forum. Bioanalysis 2015: 7(18), 2387-
2398



Dilution QCs During Assay Validation & Sample Analysis 

Ø The majority of the workshop delegates include dilution QCs at each applied dilution 
factor with the purpose of process control. 

Ø From the workshop, it was recommended to review the scientific requirement of 
additional validation experiments during sample analysis for lower dilution factors 
when the higher dilution factor was already fully validated. 

– Because these validation experiments are currently required according to ICH M10 
the audience agreed to optimize the dilution scheme during validation and to 
apply a limited number of dilution factors during sample analysis. 
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Stock and Working Solutions Stability 

Ø All participants demonstrate stability of the analyte in solution to cover the duration of use of the solution. 
However, for working solutions many do not assess stability when immediately used upon preparation and the 
remainder discarded. 

Ø Since no acceptance criteria are mentioned in the guidance, criteria differ from 5 to 10% or even 15% in case of 
large molecules analyzed by LC-MS. The Q&A section of the guideline mentions that two stock solutions can be 
used interchangeably provided their content is within 5%. Therefore, many use the same criterion for 
demonstrating solution stability. 

Ø Solution stability for stable isotope labelled internal standards (IS). 

– These materials are expensive and scarce. 

– Since all include a zero sample in every analytical run to verify the absence of unlabeled analyte and the 
same amount is added to every sample within a run and the IS is not used for absolute quantification, the 
general sentiment is that demonstrating solution stability is for stable isotope labelled IS of no added 
scientific value. 
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Surrogate/Rare/Preclinical Matrix for Chromatography

Ø At the workshop, all delegates supported the request from the EBF to maximize the 
principles of the ‘3Rs’ in our industry. 

Ø The EBF is currently generating experimental data as a scientific stepstone for 
reducing the use of preclinical matrices wherever possible. 

Ø The EBF invites other organizations to join a data-driven discussion with the health 
authorities on maximizing the principles of the 3Rs.
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Choosing the Right Regression Model for LC-MS assays

Ø Survey data: A linear model with 1/x2 weighting is utilized as the standard

Ø We recommended that a linear model with 1/x2 weighting can be utilized as the 
default for LC-MS assays. (with appropriate documentation of policy in e.g. SOP) 

– If the validation data meets the predefined acceptance criteria using this default 
approach, no further action would be required. 

– If the validation data fails the predefined acceptance criteria using this default 
approach, it is recommended that the reason for selecting an alternative model 
and/or weighting is documented.
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Matrix Effect - Special Population, Hemolyzed and Lipemic 

Ø Hepatic or renally impaired patients, are recognized as special populations. The 
classification of other groups such as different age or ethnic groups or those in heathy 
versus diseased states, remain unclear. Further discussions, revolving around 
“concept of use” are proposed.

Ø It was agreed that matrix effects should be validated in hemolyzed and lipemic 
matrices to support clinical studies. 

Ø Ideally, the matrices used should be naturally occurring and representative of the 
samples. 
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Metabolites 
Ø Which metabolites to include in MVAL continues to be an area of discussion. 
Ø ICH M10 is not clear on which metabolites to include when for full validation. 
Ø Although from a technical perspective it is relatively easy to include metabolites in 

validations, the additional workload and costs should be considered and balanced against 
the added value for the project and the decisions made. 
– Alternative approaches should be considered, in collaboration with DMPK

Ø The industry is trending towards including metabolites relatively early in drug 
development, even as early as the first GLP studies, at the time when it is not clear what 
would be the added value for systematic quantification of metabolites. 

Ø The EBF recommendation paper* on when and how to include metabolites in method 
validation also considers guidelines specific to MIST, DDI and/or how metabolites 
contribution to activity – flowchart on next slide. 
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* Timmerman P, Blech S, White S, et al., Best practices for metabolite quantification in drug development: updated recommendation from the 
European Bioanalysis Forum, J. Bioanalysis Volume 8, Issue 12, June 2016, Pages 1297-1305



From the EBF Recommendation Metabolite quantification
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Clinical studies only - Quantify only 
those metabolites contributing to 

>25% activity (based on activity and 
not only on AUC) relative to UD 

using regulatory validated methods 
(consider selection of studies and/or 

selection of samples) 

Use screening and scientifically validated
methods to document the PK and ICH M3 

coverage of metabolites

Milestone: around MAD
• Document ICH(M3) coverage of metabolites (MIST perspective
• Ensure coverage of human disproportionate metabolites in 

animal studies (may require separate Tox study)
• Ensure documentation of PD activity profile (collaborative work 

with clinical/pharmacology partners)

Metabolites with 
(un)known PD 
activity or toxicity

Consider quantification in special 
studies (e.g. DDI) of other 

metabolites using scientifically 
validated methods

@ POC: 
Consider AMS 

as 
confirmation

@ FiH: 
Consider 
AMS as 
guide

Focus on in vitro -
don’t get pulled 
into metabolite 

quantification too 
early for no reason

!"#$%&'() *('+*,-#'+. *,-#'+. /-0/1 2 3

14C - Does not involve regulatory BA 



LBA Themes

Discussed at the workshop:
Ø Dilutional Linearity & Parallelism
Ø Singlicate vs. Duplicate Analysis
Ø Surrogate/Rare/Preclinical Matrix for LBA
Ø Chromatography Requirements Copied into LBA Requirements, Including 

Tissues/Blood Stability   
Ø Dilution QCs During Sample Analysis  
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Dilutional Linearity & Parallelism

Dilutional Linearity
Ø Industry practice: prepare a single ultra-high sample at or above the expected Cmax and evaluate 

in a single run with independent dilution series. The results are used to define the minimum and 
maximum dilutions in samples analysis. 

Ø The scientific value of the dilutional linearity assessment was questioned by several delegates, as 
they did not see how dilution of a high concentration sample across the calibration range 
differed to the calibration curve itself. 

Ø For preclinical assays, most delegates prepare samples by first performing the minimum required 
dilution (MRD), followed by further sample dilutions in assay buffer containing matrix driven by a 
desire to support 3Rs. 

Ø For clinical assay there is a greater mix of those who perform dilutions in the same manner and 
those who dilute in 100% matrix prior to MRD. 

48



Dilutional Linearity & Parallelism

Parallelism
ØIndustry practice: parallelism is assessed on a case-by-case basis during sample analysis

the first time that an assay was used in a new matrix. 
ØThis is a similar approach to the (intended) application of ISR, and concerns were 

raised that this might slide down a similar slope to ISR and be over-applied in areas it 
was not merited. 

ØIt was discussed that only Cmax samples may miss parallelism issues, as dilutions to 
bring the sample into range may dilute out interferences.

ØThere were very few cases of non-parallelism, reinforcing the ICH M10 statement that 
‘lack of parallelism is a rare occurrence for bioanalytical methods for PK evaluation’. 
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Singlicate vs. Duplicate Analysis 

Ø The EBF promoted the singlicate/duplicate discussion for more than a decade, 
resulting in a data driven recommendation paper* advocating the adoption a new 
mindset and embrace singlicate analysis for LBA assays in the regulated environment. 

Ø ICH M10 supports singlicate analysis of PK/TK samples 

Ø The majority in industry hesitates to apply singlicate analysis, for various reasons. 

Ø Singlicate analysis should not be limited to TK/PK assays. Although immunogenicity 
assays are not in scope for ICH M10, it may be good to extend the singlicate/duplicate 
analysis for those assays too.
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* Barfield M, Goodman J, John Hood J and Timmerman P, European Bioanalysis Forum recommendation on singlicate analysis for ligand binding 
assays: time for a new mindset. J. Bioanalysis, Volume 12, Issue 5, March 2020, Pages 273-284



Surrogate/Rare/Preclinical Matrix for LBA 
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Surrogate/Rare/Preclinical Matrix for Chromatography

Ø At the workshop, all delegates supported a recommendation from the EBF to 
maximize the principles of the ‘3Rs’ in our industry. 

Ø The EBF is generating experimental data as a scientific stepstone for reducing the use 
of preclinical matrices wherever possible. Our community remains uncertain on its 
regulatory acceptance. 

Ø The EBF invites other organizations to join a data-driven discussion with the health 
authorities on maximizing the principles of the 3Rs.
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Chromatography Requirements Copied into LBA 
Requirements, Including Tissues/Blood Stability 

Ø Overall, chapter 4 is well written with only minimal occurrences of chromatography 
requirements coming into scope for LBA where industry questions the value. 

Ø However, care should be taken that over time some requirements which are not 
specifically mentioned in chapter 4 do not spill over from chapter 3 to chapter 4, e.g.

– extending the calibration range, selectivity and stability. 

– hemolyzed and lipemic samples (are they part of the ten required samples or are 
considered as additional samples), whole blood stability, fixed dose stability 
requirements, tissues
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Dilution QCs During Sample Analysis 

Ø The pre-meeting survey and the roundtable discussions assessed the interpretation of the 
guideline around the inclusion/exclusion of dilution QCs within sample analysis. Although not 
directly related to the question of the survey, the large majority workshop participants 
responded the guidance is quite clear in this regard, and they do perform dilution QCs analysis 
only during stability investigation. However, a minority of the responders (about 20%) are 
routinely using dilution QCs as process controls during sample analysis. When dilution QCs are 
used within sample analysis, half of the responders include the dilution factors which were 
already including in the dilution linearity assessment performed using the method validation. The 
majority of responders do not reject the complete run in cases where the dilution QC fails, but 
only reject the samples with additional dilutions.

Ø In conclusion, there is a good agreement among the community regarding not using dilution QCs 
during sample analysis as the dilution linearity was already demonstrated during validation. 
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Additional Considerations and conclusions – 1/2

Industry welcomed the harmonised guideline and is eager to implement is 

But, ….
Ø The EBF workshop showcased harmonised interpretation is not achieved yet
Ø Industry stays concerned on comments public consultation not being considered 

in ICH M10 (cfr. slide 6)
Ø 3Rs is a specific concern
Ø Scope over-interpretation is a risk of increasing cost and lose scientific focus
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Additional Considerations and conclusions

ICH M10 has raised the bar 

Industry’s fear leading to over-interpretation of ICH M10 is raising the bar 

ICH M10 has also increased cost of BMV/Sample analysis

The industry and HA should (continue to) come together regularly and prevent undue 
overinterpretation of the requirements. Not achieving this, we are not living up to the mission 
of the ICH: i.e., achieve greater harmonization worldwide to ensure that safe, effective, and 
high-quality medicines are developed and registered in the most resource-efficient manner. . 
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A final teaser
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OR…we are back to square 1: one guideline 
which everybody reads differently
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