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ABSTRACT

‘The imaged capilary isoelectric focusing (iclEF) with UV detection is an upcoming new technology used to analyze the protein based o
icoeletic poms. i can bs & desitabl ol n technology ncy i GOMS Rberatoes ha suppor contact productHl s requiing et
tumaround for prten danificaton. Tis poster wi iscuss the use and banes of IGE280 analyzer over conventons 1EC i iderdty
determination for two recombinant monoclonal antibodies at Biogen Idec, Inc. Some of the advantages of this method compared
conventional IEC method include better spet identity, as well as shorter

analysis time.
INTRODUCTION

lon exchange chromatography (IEC) is traditionally utiized for protein identification and purlty testing in biotechnology industry in Quali
Conlrol envionment for stabi and rolease materal. Mulile procuct ine conract f s and manfact

testing per  Quality Control laboratories for material intended for use in animals and humans. Potency assay and Cation Exchange
Coromhogtaphy (GEX) are yealy e Tor rocuct donication 1 aneurd (et hare & no (1% coniamedon e oner produce, Fas
testing tumaround time is critcal to support these processes moving forward with the product

Duringth rutine Weak Cation Exchangs method qualfaton forone o th fecombinant monociona antsades at Bogen de, . t was
noticed that another recombinant monocional ar very similar profile and eluted at approximately the same retention time. This
e veson e s i e pocicny s oo ot o e ebion of heag e o

DESCRIPTION OF METHODS

IEC method

Wesl Cation Exchange (CEX) is an analticl method used for defemining th charge isuton of prfein, Th positly charged protsn
is bound 1 the negativel chargedresin of the weak cation xchange cokumn and in retum sxchanged nto the mobie hase with icreasing
Gonceniraton ofthe sodim catons.. The chromatographc 18suls G a disiuion of the charged!species (ackic, mai and basc) which 9
Commonty ohod o ety o SBINY iimions.

Investigation included method development for the existing CEX method with the goal to oblain different profiles for the two products. The.
cpimzed CEX melhodusod ferent bl prases o fow oo, In i o, e same rleton me o smiar profe were se 3 n e
revious CEX method thus ihe criteia for the specificity for

*+4 Blue = Product A
<] Black = Product B

Figure 1. CEX chromatogram overlay of Product A and B,

IclEF method

Dunng the CEX method dovsopment Qualty Goniral Chamistry lborstry had scqie an upcoming ew tachindlogy used to snalze the

tein based on the isoelecti imaged capillary isoelectric focusing (icIEF) with UV detection, ICE280 analyzer by Convergent
Bosamnen s eing usedin e GG Cremioty Bboratry for v nwt el ot as 8 opicoment of conventionsl CEX mahod. ety
the iclEF method was an interest to Q Chemistry Laboratory because in routine testing the traditional CEX method produces many system
sulabilty o sesey Al o 1o rlonton tme s, Thase Tares a1 cavec by the retention time shift of the sample in comparison to
the reference material.

The lEF method usng (CE260 nstument (Convergent Bloscence, L. Torono, Ganace) s oot uikees  coun catidge conaning &
ot saparaton e oaplry cob w1 cutsde plmide cosing emoved o i wce Sl nage detecton st k= 280
Sample o mived i seecied amamoes, ol markers ona \koss o 10 irduction ko the separation caplery o, e
Cankige wsos porous nelow oot mombranes 1o olle Droe Sampies Wi he So fom o extoma Skcrantes (cahae and
‘anolyte). Upon applying of the electri fled, protein sample is focused along pharmalyte-created pH gradient and its profile detected by a charge
coupled device (CCD) sensor. The IclEF method is a great interest for CGMP environment because sample pl values are assigned by the
calibrated intemal p markers that would not cause the pl shiftfrom sample to sample.

M\ev tnsucsossfl furtor method devalopment rosuls o the GEX mathod. theso two fecombinant menooonal anibodies wilh ovriying

were analyzed using iclEF instrument. method was able to provide different profiles for thes s and separate
e o o Pl. As a result, iclEF rethod was Tator dovloped ané aratoned t vee 2 on ldontty test to QG Cnemisty depanment
from Analytical Development.
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Figure 2. iclEF electropherogram overiay of Product A and B.

COMPARISON OF METHODS

IEC

iclEF

MATERIALS

Recombinant monoclonal antibodies (rmAb) were produced by Biogen Idec, Inc.

IEC

rotein is bound to the resin of (Dionex,
Sunnyvale, CA). It binds to the carboxyl groups when it s injected into the column. A gradient of the increasing salt
concentration (Phosphate, Acetonitrile and salt buffer: ACS grade with variety of vendors) is used to exchange the proteins into

Reagent preparation

Time consuming in making mobile
phases, large volume of
chemicals

Chenmical test kits with
minimal time for preparation

Instrument analysis

Long run time, typically
60 to 90 minutes per injection

Short run time, typically
15 to 20 minutes per injection

Result

PpH sensitive, which causes
retention time shifts

pl markers calibrated,
no pl shift

Advantages of IEC Method:

- Easy to find experienced analysts
-HPLC in every lab

Disadvantages of IEC Method:

- Long method development time

- Time consuming to qualify a new column prior to use
- Slow to make big volume of buffers.
- pH adjustment is hard, narrow ranges

- Large amount of waste
- Long run time

Advantages of IclEF Method:

- Easy to use chemical test kits
- Small amount of waste
osshilyof dta srsipisusog oy sotwars
module

- Possi
without external

- Short method uwa\epmenl time.
- New technology attracts analysts in QC environment

software
- Specific

- Easy step-by-step system start-up within iCE280

Disadvantages of iclEF Method:

- Data analysis using EZChrom software.
- Few vendors around for consumables
- Not many experienced analysts

elute the protein isoforms form the column on an Agilent 1100 HPLC (Agient Technologies, Palo Alto, CA)
with Empower software data analysis (Waters, Medford, MA).

iclEF

Protein sample is mixed with selected ampholyte (GE Healthcare, Sweden), pl markers and methyicellulose (Convergent
Bioscience, Ltd., Toronto, Canada) prior 1o introduction into the separation capilary column (Convergent Bioscience). The.
cartridges uses porous hollow fiber membranes m isolato within the column

catholyte and anolyte (Chemical Test Kit the pl
et o 1 acdl mai and bas pedks are s, The £2Chom (Convergent Bioscience) or Empawer (Waters)
software s used to produce a chromatographic result.

SYSTEM SUITABILITY / ASSAY ACCEPTANCE CRITERIA

IEC
- Retention time of the sample(s) is within one minute of the reference standard

iclEF
- The pl of the main peak of the sample(s) is within 2% of the pl of the main peak of the reference standard
. be

CONCLUSION

The kraged caplary osiectic focusing () wih UV detocton se & new tectloa e sl and desirtie ool o use
in biotechnology industry in Gl ies that support contract product fil ites requiring fast tumaround for protein

suitabiity andor assay failure rate since sample pl values are calibrated and assigned by the internal pl markers. In Quality
Control environment the new technology attracts talented staff and keeps them motivated by leaming new skills as well as
keeps the laboratory up to date.
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