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ABSTRACT

Protein refolding is the phenomena by which the inactive protein istrans-
lated into its native form generally by folding in dilution buffer. The dilu-
tion buffer often needsto be clarified before subjecting to further purifica-
tion processes. The key challenge in the pre-filtration step isto minimize
the product loss, obtain desirablefiltrate quality to enhance the efficiency
of subsequent purification processes. Cellulose based depth filters are
widely used in biopharmaceutical industry for thisapplication. Zeta plus™
EXT SP series - dual zone depth filter grades were screened to ascertain
the clarification performance. The results showed that Zeta plus EXT
60SPO2A could deliver optimum throughput and flux, and desirablefiltrate
quality required to protect the downstream equi pments such as chromato-
graphic columns and thereby bringing down the overall filtration costs
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and downtime in the scale-up.

INTRODUCTION

Proteinrefolding

Recombinant DNA technol ogy paved path for the
introduction of awiderange of biopharmaceuticasin
themarket. TherDNA technology ismarkedly preva-
lent for protein expressionin E.Coli and yeast. Theex-
pression of recombinant proteinsin E.Coli oftenre-
aultsintheformation of insolubleand inactive protein
aggregatescommonly known asinclusion bodies. Gen-
erdly, four stepsarefollowed to get the activeform of
protein from these protein aggregates. Inthefirst step,
thebacterial cellsarelysed and the protein aggregates
arecollected by centrifugation. In the second step, the
cdl wall and outer membrane componentsareremoved
fromthe protein aggregates. In thethird step, the pro-
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tein aggregates are sol ubilized with strong protein de-
naturants. Inthefinal step, the solubilized denatured
proteinsarefolded with suitablerefol ding buffer to ob-
tainthe structure of native protein (1).

Clarification by depth filtration

Depthfiltersaregenerally used aspre-filtersinthe
processing of biopharmaceutical s post harvest of the
fermentation broth. Pre-filtration can be described as
any filtration stepincorporated into amanufacturing pro-
cessprior tothefinal filtration. Theusual purpose of
pre-filtration isto remove contaminantsfrom the pro-
cessstream and, it isvery important to incorporate one
or more stages of pre-filtration to removethe particu-
latematter whichwill minimizeloading onthefind filter.
Depthfiltrationisthe preferred pre-filtration method
employed where the contaminant loads are compara-


mailto:tthomas2@mmm.com

480

Refolding buffer clarification

BTAIJ, 9(11) 2014

Review

tively higher. Cellulose based depth filter isoneof the
most preferred pre-filtersin thebiopharmaceutical pro-
cesses. Thebasic raw materialsused in thesetypes of
depthfiltersarecellulose, inorganicfilter aidsand an-
ionicresins. Cellulose based filterscan provide effec-
tive particleretention rating toaminimum of 0.1 pm.
Theretention rating of depth filtersarereferred asa
nomina valuewhich meansthat it will removeat least
oneparticleof thestated size (2).

Zetaplus™ is a family of advanced cellulose-based
depth filtration mediadesigned to retain contaminants
by both mechanicd straining and eectro-kinetic adsorp-
tion. Zetaplusmulti cell cartridgefiltration system com-
bineshigh efficiency separationswith extendedfilter life
inatotaly enclosed environment. TheZetaplusEXT
seviesfilter consstsof two distinct layersof filter media
with upstream zone coarser than the downstream zone.
Thisstructureenhancesthe contaminant |oading capacity
of thefilter mediasincelarger particlesaretrappedin
the upper zoneof thefilter mediaand finer onesinthe
lower zone, reducing premature plugging and thusex-
tending servicelife.

Depth filter positioning

Thepositioning of theunit operationin abioprocess
needs optimization with the processfluidin the bench
scaleand pilot scale beforethe productionscae. A se-
riesof oneor two small-scdefilters (bench-scadeand/
or pilot-scale) is often studied when attempting to de-
fine production-sca efiltration requirements. Capsule
datashouldfirst begenerated usngtheZetaplus Biocap
System, Biocap 25 (25 cn?), and/or Biocap E03 (1020
cm?). Incritica gpplications, both Biocgp 25 and Biocap
EO3 datashould be generated. After collection of the
data, production sca efiltration arearequirementscan
then besafely estimated cons dering engineering safety
margins.

The general clarification method adopted for re-
folding buffer processing step includes combination of
pre-filtersviz. Sum, 1.2um, 0.45um to attain the de-
sredfiltraiequdity, further sulyjectedto chromatographic
stepsincluding anionic exchange, hydrophobicinterac-
tion, Szeexcluson, and soon. Alternatively, cellulosic
depthfilterscan beemployed to combine multiple pre-
filtration stepsinto asingle processing step thereby re-
ducingthedowntime, and cost of filtration, efficient pro-
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tein recovery with minimized product lossand ease of
operation.

Thusthecellulosic depth filtration methodis con-
sidered to be the efficient method for clarification of
refolding buffer intheindustry.

Test procedure

The standard operating procedure for Biocap-25
wasfollowedfor thetrid run at |ab scale. The constant
flow test method was adopted for thetrial with acon-
stant flux depending on theretentionrating of thefilter.

Thedifferentid pressurewas monitored constantly
to check for the pressure breakthrough. Optical den-
sity (OD) of the harvest and pooled OD of thefiltrate
wasrecorded at 600 nmto correlatethefilter perfor-
mance.
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Figurel: Atypical representation of constant flow appar atus

TheZetaplusgradesin Biocap-25 configuration
viz. 10SP02A, 30SP02A, and 60SPO2A were
screened to record the performance. The grade
60SPO2A with aretention ratingrangeof 0.7 umto 0.2
pum gave an optimum throughput and filtrate quality to
improvethe efficiency of subsequent downstream pro-
cessing steps.

RESULTSAND DISCUSSION

Thetria results showed that the average through-
put obtained from 60SPO2A was approximately 200
Litre per square metrewith aflux rate of 170 LMH.
Theresultant filtrate was subjected directly to HPLC
to determinethe protein recovery. Theresults showed
a95% product recovery with considerable reduction
inthecontaminant profile.

Thechart (figure 2) below showsthat thereis per-
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ceptiblereduction on the particleload and excellent fil-
trate quality. Thetrend also showsthat the there was
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Figure?2: Filtration chart for ZetaplusBiocap 25 EXT series
with 60SPO2A

no break of OD till thelast samplecollected.
Thefilter sizing for the production scalewas ar-
rived fromthelab and pilot scaletria data.

SUMMARY

The Zetaplus EXT 60SP0O2A grade provedto be
efficient for therefolding buffer clarificationin offering
protectiontothe purification column. Thelab scaere-
sultswere successfully scaled up and could demon-
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stratethe consistency of thefiltration performance.
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