
 

Develo
of	Host

Introdu
 

Regulato

process

patients 

guideline

removal

"6

p

s

The repe

change 

was the 

develop

unexpec

market. 

protein l

changes

therapeu

USFDA 

objection

compan

immuno

version 

forcing a

geograp

 

oping	a	Ro
t	Cell	Prot

uction	–	Un

ors classify

-related imp

and must b

es have be

 of HCPs s

6.2 Validati

rocess to re

hould also 

ercussions 

formulation

subject of 

ed anti-HC

cted costs a

The cause 

evels, later

s in purifica

utic was ma

was forced

ns from oth

ies, who hi

genicity ide

of the prod

a delay in la

phy. 

outine	LC/
teins	(HC

nknown	H

y residual ho

purities. It i

be monitore

en in effect

hould be pr

on of the p

emove othe

be demons

of unwante

ns, or repea

scrutiny wh

P antibodie

and delays 

was exces

r resolved b

tion [ref 1]. 

arketed in t

d to respond

her innovato

ghlighted th

entified with

uct [ref 3], 

aunch in a n

/MS/MS	P
Ps) 

HCPs	are	a	

ost cell pro

s known th

ed as part o

t since the 

roven: 

urification p

er specific c

strated" 

ed HCPs ca

ating clinica

hen 100% o

es [ref 2] for

in getting to

ss host cell 

by process 

When the 

he US, the 

d to 

or 

he potentia

h the early 

potentially 

new 

Platform	

Threat	to	

teins (HCP

at HCPs m

of guideline

1990s and 

procedure -

contaminan

an be extre

al trials. In 2

of the patien

rcing the or

o 

l 

Figure 1: 
Committe
HCP prof
[http://ww
mitteesme
maceutica
df] 

for	Quant

	Income	

Ps) from rec

may elicit an

es. EMA (Eu

reflect ICH

- …. The ab

nts such as

mely costly

2006-2008 a

nts enrolled

rganization 

Slide from an
ee meeting in 
filing can dem

ww.fda.gov/dow
eetingmaterials
alscienceandcl

titative	Id

combinant p

 inappropri

uropean Un

H document

bility of the 

 host-cell p

y, such as n

a product a

d in two clin

to repeat t

n FDA Produc
August 2012 i

monstrate proc
wnloads/adviso
ls/drugs/adviso
linicalpharma

dentificat

production a

ate respon

nion) and F

ts that the 

purification

proteins … 

needing to 

about to lau

nical studies

rials and in

ct Advisory 
indicating how
cess control . 
orycommittees/
orycommitteefo
cology/ucm31

 

tion	

as 

se in 

FDA 

n 

unch 

s 

cur 

w 

s/com
forphar
5764.p



 
Even wo

as a biot

only pro

groups b

were ab

prevent 

threaten

appropri

significa

 

Today m

Western

ELISAs,

test anim

adequat

animal m

or may r

techniqu

biotechn

analytica

forward 

possibili

analysis

Chemist

techniqu

impuritie

With nex

SWATH

advance

orse, unwan

tech in the 

duct of its k

brought litig

le to levera

shortages, 

ning income

iate identific

ant amounts

many analyt

n Blots, and

 for examp

mals. Additi

tely reflect t

models are 

require pre-

ues have be

nology indu

al technique

thinking sc

ties of the u

s. In 2008 th

t (LGC) in t

ues for the q

es for Soma

xt generatio

™ acquisit

e this field. 

nted, undet

US discove

kind on the 

gation again

age US legi

potentially 

e from what

cation and 

s of time an

tical method

d HPLC with

le, may tak

ionally, anti

the situatio

appropriate

-knowledge

een establis

stry develo

es of their t

cientists we

use of AB S

he Laborato

he UK appl

quantificatio

atropin Grow

on instrume

ion , AB SC

tected conta

ered when 

market [ref

nst the com

slation whic

opening m

t had been 

monitoring 

nd money fo

ds are used

h optical de

ke up to eig

ibodies rais

n in human

e. Techniqu

e about the 

shed as the

oped, reflec

time. Some

re aware of

SCIEX QTo

ory of the G

lied SCIEX 

on of host c

wth hormon

ents, and th

CIEX contin

aminants m

it had to ha

f 4]. Becaus

mpany [ref 5

ch allows e

markets to c

a unique p

of contami

or an organ

d for HCP a

etection. So

ht months a

sed in anim

ns, leaving o

ues such as

contamina

e 

ting the 

e years ago

f the 

ofs for HCP

Government

iTRAQ™ 

cell protein 

ne [Ref 8]. 

he use of 

nues to 

may lead to 

alt productio

se of suppl

5]. Additiona

early marke

competitors 

roduct [Ref

inants has t

nization ma

analysis, su

ome can be

and require

als such as

open the qu

s gels and 

ant proteins

o, 

 

t 

severe los

on of what w

ly shortage

ally, other c

t entry, par

prior to pa

f 6, 7, 9]. Th

the potentia

rketing a bi

uch as ELIS

e expensive

e the ethica

s rabbits ma

uestion of w

blots may b

. Many of th

ss of revenu

was then th

s, patient 

companies 

rtly to try an

tent expiry 

herefore the

al to save 

iotherapeut

SA, gels, 

e to develop

al housing o

ay not 

whether suc

be subjectiv

hese 

 

ue, 

he 

nd 

and 

e 

tic. 

p: 

of 

ch 

ve, 



 
Analyti
 

The follo

- 

compris

host org

purificat

assumpt

- 

suggest

Therefor

also cop

- 

contami

potentia

contami

- 

therefore

reduce t

ical	Challe

owing challe

COMPLEX

ing potentia

ganism. The

ion procedu

tions and n

DYNAMIC 

ed that mo

re an appro

pe with a do

IDENTIFIC

nant protei

l to discove

nants. 

TIME/ COS

e a generic

the cost, tim

nges	for	H

enges are a

XITY: the HC

ally of any p

e HCP com

ures. There

needs to co

RANGE: m

nitoring sho

opriate ana

ominant pro

CATION: Ea

ns (e.g. EL

er proteins t

ST: Method

c methodolo

me and exp

 

Earlier

workfl

dimen

to be f

carefu

techni

defaul

analys

HCP	Analys

associated 

CP compon

protein or m

position ma

efore an ana

pe with the

most HCPs 

ould occur a

lytical techn

oportion of t

arly techniq

ISA), but a

that may no

d developm

ogy that can

pertise requ

r LCMS wo

ows develo

nsional LC. 

found they 

ul oversight 

cal note we

lt technique

sis, as well 

sis	

with the an

nent of a bi

modified for

ay change w

alytical tech

 associated

are presen

at least in t

nique requi

the therape

ues relied o

n unbiased

ot have bee

ent can be 

n be applied

ired to prof

ork focused 

oped for pro

While these

can take w

of the syst

e demonstr

es such as 

as the ana

nalysis of H

otherapeut

rm, which c

with differe

hnique mus

d complexit

nt at extrem

he ppm ran

res good d

eutic protein

on prior kno

d analytical 

en targeted

expensive 

d at all stag

filing the HC

on comple

oteomics, s

e procedur

weeks to com

tems by exp

rate an ana

peptide ma

lysis of HC

HCPs: 

tic is extrem

could be exp

ent producti

st not make

ty 

mely low lev

nge (1-100p

ynamic ran

n.  

owledge of 

technique h

d, such as v

and time c

ges can sig

CPs.  

ex strategies

some of whi

res allowed 

mplete and

pert users. 

lysis that ca

apping and 

CPs. The tim

mely comple

pressed by

on and 

e any 

els. It has b

ppm). 

nge that can

f the 

has the 

viral 

consuming -

gnificantly 

s, or on 

ich include 

many prote

d may requi

In this 

an be used

intact mass

mescale of t

 

ex 

 the 

been 

n 

- 

two-

eins 

re 

d for 

s 

this 



 
analysis

of dedic

minimizi

Results
In this a

peptide 

mimic a 

into a sa

 

Figure	1
complex
across	5
 

 

PPM leve
 S

A

Level 1 

Level 2 

Level 3 

Level 4 

s means tha

ation to the

ing the nee

s	
nalysis we 

map on a s

real situati

ample of a p

1a:	Dilution
x	mixture	w
5	levels	of	d

els of model
Serum 
Albumin 

L

415 

207 

104 

52 

at the syste

e task.  Sim

d for troubl

use a Tripl

series of sa

on of final p

purified IgG

n	series	of	c
with	produ
dilution	

l proteins in 
Lactoperoxidase 

485 

242 

121 

61 

em can be u

plification o

eshooting a

eTOF® 560

amples that 

product HC

G of high co

contaminan
uct.	The	err

10ug of anti
Carbonic  
Anhydrase 

182

91

46

23

used when 

of the workf

and reducin

00 with an 

demonstra

CP levels, si

oncentration

nt	proteins
or	bars	ind

ibody (30’ L
Glutamate  
Dehydrogenase

350

175

88

44

needed, an

flow results

ng the need

Eksigent 42

ated increas

ix unrelated

n (10ug).  

s	showing	w
dicate	the	e

LC runs at 20

e 
Alpha Casei

0 14

5 7

8 3

4 1

nd does not

s in a robus

d for expert

25 LC to pe

sing depth o

d proteins w

wide	dynam
excellent	re

0ul/min): 
in Lactoglobu

48

74

37

18

t need wee

st system, 

t supervisio

erform a 

of coverage

were spiked

 

mic	range	i
eproducibi

ulin 

114 

57 

29 

14 

 

eks 

on.  

e. To 

d 

in	a	
ility	



 
Level 5 

Table	1:
complex
 

To prove

identifica

reflectin

how the 

concent

achieved

peptide 

of biothe

were co

low. This

modifica

an organ

therefore

 

26 

:	Dilution	s
x	mixture	w

e that the a

ation of pro

g a wide ra

identificatio

ration of pr

d without co

mapping of

erapeutic as

nsistent, an

s is reflecte

ations can s

nization and

e be very la

30 

series	of	co
with	produ

analysis is b

oteins, the s

ange of con

on of prote

oteins unre

omplex chr

f the biothe

s a measur

nd the coeff

ed in Figure

simultaneou

d the enhan

arge. 

11

ntaminant
uct.	

both quantit

spiked in pr

centrations

ins is robus

elated to the

romatograp

erapeutic pr

re against w

ficients of v

e 2 where a

usly be iden

ncements t

22

t	proteins	s

tative, and a

roteins were

s in a realist

st and repro

e biotherap

phic means,

rotein itself.

which to no

variation in 

a wide varie

ntified and q

o monitorin

2

showing	wi

appropriate

e analyzed

tic study (ta

oducible de

peutic. It mu

, and witho

. In addition

rmalize, the

the repeat 

ety of peptid

quantified. 

ng by using

9

ide	dynami

e for unamb

at a series

able 1). Fig

espite the d

ust be noted

ut interferin

n, when usi

e identified 

analyses w

des with an

The efficien

 this approa

7 

ic	range	in	

biguous 

s of points 

ure 1 show

ecreasing 

d that this w

ng with the 

ng the amo

contamina

was consiste

d without 

ncy gains fo

ach can 

 

a	

ws 

was 

ount 

ants 

ently 

or 



 

Figure	2
quantify
CVs	are	
modifica
 

The use

therefore

develop

require p

as provi

throughp

Conclus
 

By impro

money b

on an AB

and qua

2:	Reprodu
y	specific	p
below	10%
ations.	

e of SWATH

e provide b

ed to provid

pre-knowle

ding a leve

put. 

sions	

oving their 

by monitorin

B SCIEX Q

antify individ

cibility	and
peptides	an
%	in	this	gr

H™ provide

better proof 

de MSMS i

dge of the s

l of automa

analytical s

ng Host Ce

QTof has lon

dual protein

d	Dynamic	
nd	modified
raph	over	a

es the seque

of the iden

nformation 

sample by 

ation that is

strategies, o

ell Proteins 

ng been sho

ns to provid

range	are	
d	peptides	a
a	wide	rang

ences of th

tity of the p

throughout

the user, re

 welcome t

organization

at all stage

own as an 

e a detailed

demonstra
as	part	of	a
ge	of	peptid

he peptides 

proteins. SW

t an analyti

educing the

to any lab re

ns can save

es of develo

effective te

d catalogue

ated	by	the
a	routine	pe
de	sizes	and

being anal

WATH has 

ical run and

e technical b

equiring im

e significan

opment. The

echnique th

e of contam

e	ability	to	
eptide	map
d	

lyzed and c

been 

d does not 

burden, as 

mproved 

nt amounts 

e use of LC

at can iden

minants (ref 

 

p.	All	

can 

well 

of 

CMS 

ntify 



 
2006). In

provides

quantific

has the 

 

Append
 T

 E

 C

 S

 S

 T

Referen

1) V

le

ht

2) O

_S

3) P

ht

4) X

ht

af

5) F

ht

vi

6) ht

7) F

re

n this new w

s a straightf

cation of HC

potential to

dix:	Instru
ripleTOF ® 56

– 65 mic

ksigent  eksp

– 5-50ul

Column: 0.5mm

– Flow: 

olvent A: 2%A

olvent B: 98%

ripleTOF Par

– One 0

–  30 0.0

– Total C

nces: 

Vol. 2 Novemb

evels of HCPs

ttp://www.clin

Omnitrope disc

Scientific_Dis

fizer objection

ttp://www.fda

Xconomy. Com

ttp://www.xco

fter-virus-app

ierce Biotech

ttp://www.fier

irus-contamin

ttp://en.wikipe

ierce Pharma

eplagal-us-sa

work, a com

forward pla

CPs in a sa

o save signi

ument	Con
600 System w

cron Probe 

pert™ 425 Sy

 Gradient Flo

m X 100 mm,

15 µL/min ; C

ACN 0.1% FA

%ACN 0.1% F

ameters: 

.16 second M

08 second MS

Cycle Time 2.

ber 2010 The 

s in the powde

nicalpharmacy

cussions EMA

scussion/hum

n to Omnitrop

.gov/ohrms/d

m: Production

onomy.com/bo

pears/ 

: Genzyme/ S

cepharmama

nation-manufa

edia.org/wiki/G

a – As Shire G

nofi-stands-g

mprehensiv

tform to us

ample contr

ificant time 

nditions	
with the Turbo

stem  

ow module in 

 3µm, 120Å C

Column Oven

A 

FA 

MS scan 

SMS SWATH

.56 seconds.

British Journ

er form; 

y.org.uk/volum

A; http://www

man/000607/W

pe in a letter t

ockets/docke

n Halt for Gen

oston/2009/06

Sanofi litigatio

anufacturing.c

actu/2012-03-

Genzyme 

Gives up on R

ain/2012-03-

ve method o

e. The simu

ibutes to th

and costs 

o V™ Source. 

Direct Inject m

ChromXP™ C

n at 40 ºC 

 scans, 20 m

al of Clinical P

me1_2/2010/n

.ema.europa.

WC500043692

to the FDA; 

ets/04P0231/0

zyme 2009; 

6/16/genzyme

on 2012; 

com/story/litig

-12 

Replagal; http

15 

of analysis 

ultaneous d

he greater s

in HCP ana

mode 

C-18 

/z width 

Pharmacy 20

november/p2

.eu/docs/en_G

2.pdf 

04P-0231-pdn

e-halts-produ

ation-sanofi-g

://www.fierce

has been d

detection an

safety of the

alysis. 

010 summary 

98-301_druga

GB/documen

n0001.pdf 

uction-at-allsto

genzyme-neg

epharma.com/

developed t

nd 

e product, a

study – high 

appraisal_we

t_library/EPA

on-drug-plant

gligently-allow

/story/shire-g

 

that 

and 

eb.pdf 

AR_-

t-

wed-

ives-



For Research Use 

© 2014 AB SCIEX. T

Publication number:

 
8) M

ht

9) B

 

 

Only. Not for use in

The trademarks men

 7460213-01 

Monitoring HC

ttp://www.nm

ayh-Dole Act

n diagnostic proced

ntioned herein are th

Ps on a QSta

schembio.org

t: http://en.wik

dures. 

he property of AB Sc

ar instrument:

g.uk/Publicatio

kipedia.org/wi

iex Pte. Ltd. or their 

 

onArticle.aspx

iki/Bayh%E2%

respective owners. A

x?m=288&am

%80%93Dole

AB SCIEX™ is bein

mid=4642 

e_Act 

g used under licensee. 

 

 


