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Introduction Comparison of Dynamic binding capacity (DBC) at different flow rate on IEX-resins for capture and intermediate
The recent development of bio-pharmaceutical industry has been remarkable, and shortening the development time and reducing the cost become purification
increasingly_ important. The development of efficient, economical and selective separation _method i_s required for succ_essful co_mmercialization of _bio- 260 DBC vs. Linear velocity The dependency of DBC to linear velocity is compared on various
pharmaceutical products. To meet these demands, we have developed new polymeric packing materials named YMC-BioPro series, which are specially £ YMC-BI commercially available S type resins for capture and intermediate
q 3 5 - h - > . N I A L —— -BioPro S75 (porous S type, 75 um)
designed for ion exchange (IEX) separation and purification of proteins, peptides and nucleic acids. YMC-BioPro series includes the packed columns g 240 o—\‘*‘ —m—Brand T (porous S type, 50-100 um) purification. YMC-BioPro S75 shows the highest DBC over a wide
with 5 micron porous_/non-po_rpus_ polymer for anal_y5|s and laboratory scale purlflcatlo_n_, and the bulk mat_erlals of 30, 75_ micron porous polymer for E a0} ——Brand G (porous S type, 90 um) range of linear velocity, and the difference of DBC is only less than
capture and intermediate purification. The all materials are based on the same hydrophilic polymer beads with low nonspecific adsorption. Compared to 2 5% between 200 cm/hr and 1000 cm/hr on YMC-BioPro S75.
conventional materials available in the market, the BioPro series shows higher binding capacity and higher recovery of biomolecules. o 2007 Column 50X50mmi.d This shows 75 um BioPro resin would give increased productivity
As for the analytical BioPro columns, 5 micron completely spherical and monodispersed beads, with optimal packing technology, provide high 2 el B T R S iy and reduced cost in biopharmaceutical production.
theoretical plate number and symmetrical peak shape. Excellent resolution is achieved from the high column efficiency coupled with the excellent o G oy peame n eaubrEon ufer
selectivity of QA (quaternary ammonium) and SP (sulfopropyl) ion exchangers. The bulk materials of 30, 75 micron porous polymer resin, which have L0 - 260 460 580 8(‘)0 10‘00 Tagp L oClsdetmined st 10k bresatrouoh

increased binding capacity and low pressure drop, are ideal for capture and intermediate purification steps. The bulk materials have similar retention
selectivity to 5 micron porous type BioPro columns and it allows predictable scale-up from analytical to preparative separation in bio-processes.

In this poster, we will show the benefits of YMC-BioPro series and some example cases of superior separation of important biomolecules, such as

: Cleaning-in-place (CIP) study of BioPro S75 The DBC and the selectivity of protein separation are unaffected
monoclonal antibody. 9 p ( ) y following 20 cycles of CIP with 1.0 M NaOH. The high chemical

stability of BioPro resins allow effective cleaning with alkaline

Linear velocity (cm/hr)

Test protocols DBC and recover Separation of standard proteins N N M
p Y P p solution. The recovery is maintained at a constant value around
B ; ; f 250 120 100%. These shows the hydrophilic properties of the matrix
Features of new ion exchange media for separation of biomolecules 1 e S SOy HEsopkend : yarophilic prop ) ¢
9 p S G RS Za00 DBC 100e aorEem polymer remarkably reduce nonspecific adsorption of proteins.
B Newly developed hydrophilic polymer with low nonspecific adsorption | g Recovery | & 3 Column YMC-BioPro $75, 50 X 5.0 mm . d.
o e i ) ) £ > 102 P Condions of DEC determination
B Porous polymer beads with high binding capacity and high recovery of biomolecules DeterminationofDECand| 3150 80 2 A Equilbration buffer : 20 M Gycine-NaOH (pH .0)
. . . . P Recovery = 4 ’_J 20 cycles Elution buffer 0.5 M NaCl in equilibration buffer
B Non-porous polymer beads with high chemical and mechanical stabilities Q 0 w0 e o agzmimn@oonm)
) } X A o 1 mg/m Lysozyme in equilbration buffer
m 5 um packed column for high-resolution and high-throughput analysis, or laboratory-scale purification e Mw e et o
. ) : e (5CV at 400 cm/hr) :
M 30, 75 um porous bulk materials for capture and intermediate purification 50— 1 15 id 15 15 20" /‘J\ Condiions f protin T
X Numbers of CIP with 1.0 M NaOH /\,J nitial ’ )20 MM KHPOg-KzHPO4 (PH 6.8) contaning 0.5 M NaCl
Pre-packed columns Bulk materials _J e e 05 mimin (180 )
10 20 30 40 50 min Temperature 25C
YMC-BioPro QA-F/SP-F | YMC-BioPro QA/SP YMC-BioPro Q30/S30 | YMC-BioPro Q75/S75 Detecton ymea
Particle size (um) 5 30 75 . . . .
Application -Two step purification of IgY from crude egg yolk extract -
Matrix non-porous porous porous polymer beads
polymer beads polymer beads
Charged group QA-FIQA : -CHZN*(Cr—crg)3 Q30/Q75: -CHZN*(CH;)3 ‘ Crude extract from egg yolk containing IgY‘ 1gY (MW 170 kda)
SP-FISP : -(CH)3S0. SSOISTS : -(CH,),SO Crude oxtactis i ot SDS-PAGE analysis of crude and purified fraction
Dynamic binding capacity gs]f : 11§ (IBZA) S: : 7130I(BGSA) 8333//37755 N Z igg (fSA) af’[:,;zxc.’;wca:isnn &fﬁsigz::nd / Non-reduced SDS-PAGE SDS-PAGE Lane Egg _yolk antibody, 1gY, is ‘
(mg/ml-resin) -F (IgG) : (IgG) : (Lysozyme) lipoproteins from egg yolk. L chain H chain w1 23 45 1 2 3 4 5 1Maker purified by two chromatographic
Available pH range 2-12 212 (MW 23 kda) (MW 65 kda) 02 gy toa , Gonanng Soo) steps using IEC as a capture
3: |EC fraction purification and SEC as a final
Step 1: Capture purification by ion-exchange chromatography (IEC) P ; :Eﬁ.;:ﬁlznv purification. Purity of the IgY is
YMC-BioPro Q75, 75 um & o checked with SDS-PAGE and
; ; : . & @ i chain SEC analysis shown below.
High-resolution analyses of proteins on 5 um non-porous/porous polymer packed columns Sae icutsemtiomemyk . = This purification protocol can
: ) : ) ) ) o Elent  :A) 20 mM TrisHCI (pH 8.1) ; P N
Analysis of monoclonal antibody (MAb) against human IgG4 Comparison of the effect of loading amount on resolution and peak area a)z;mm«cuﬂgsvn isolate 1gY with high purity more
contaiin a
| = 1035 (015 i), 30%8 (15:30 min), 3 than 99%.
YMC-BioPro QA-F, 5 um, 100 X 4.6 mm i. d YMC-BioPro QA Brand G (porous Q type) 9058 (30-40 min) 29 L chain
5pum, o 10 pm, . Flowrate  :0.5 miimin (180 cmihr) a
Na MAD lot. A 2
" ’ © 50 X 4.6 mmi. d. 50 X 5.0mmi. d. e 2 a
4 " 1. Ovalbumin Injection + 1 ml (approx. 20 mg protein) 14
s ao ™ 2. Trypsin inhibitor , B )
2 1 ¢ N & N & & e SEC analysis of crude and purified fraction
i 2 \glv
g PoaDazaA 2 . e . . ity <
500 Step 2: Final purification by size-exclusion chromatography (SEC) Purlty <15%
° oo =20 m e m ug Peak area vs. Loading amount
s - e o for Trypsin inhibitor YMC-Pack Diol-200, 5 um o
may ] MAD lot. B 250 ug S [ == YMC-BioPro QA . IEC fraction
. Nosoz07C 100 Goozonc - Sample  : Fraction rom capture purificaion by IEC Purity 53%
E 100 pg 100 pg T — I o e e g e R Recovery 40%
d Noso7575 eSS 5 contining 0.2 M NaCl — e VWG Pa Doz
A A 50ug s0ng  §. » Temperure s 00X agmn
] O Semn o e N Detecion & v i 200 SECracton EE S0 g 0.2 Nach
s —_— . Injection + 1 ml (approx. 0.45 mg 1gY) PUy>99% | cowae  :023mimin
10 2 30 10 2 30 Loading amount (mg) Recovery 23% | remperature: ambient
s o " o = - s “o e ‘min min o Detection UV at 280 nm
T e containin a B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl
Gradient 10-25%B (0-60 min) Gradient v s
n emperaiure : 257 .
Tocion. 1470 (04 mamp Detecton - vt 280 hm Conclusions
Sample - Monocional mouse IgG1 (Purfied by DEAE chromatography, conainng NaNg) Injection - 100 1 ; . . » _ . o ) . ‘ _ .
_ . . B _ . . _ . M Using the optimal IEX material for a specific application can result in a significant decrease in the costs of the biopharmaceutical production. YMC-BioPro
Two different lots of commercially available MAb, purified by The effect of loading amount is evaluated by changing the loading protein from 50 ug to 2.5 mg series, which based on the same hydrophilic polymer with low non-specific adsorption, is scalable from analytical to large-scale preparative separation.
DEAE chromatography, are separated on 100 mm length-column on porous polymer anion-exchange columns. YMC-BioPro QA shows the excellent peak shapes 5 0 il 70 il 03T (il id X i N BioP A-F/SP-F col e G Gl
packed with non-porous polymer beads. even when the loading amount increases. The column of Brand G cannot achieve acceptable L] “”I‘ RISgRaC Ie | @llUTRS G @FTE) fpac '“? EEelll;y proxl © SUPEI’IOI‘ (gl _on-poro:/s typel i0PT0 QA- : I-f col ”'I""_S aredel ?)C ive for Igl
The MADb is resolved into several peaks and the lot-to-lot peak shapes and resolution even in small amount of injection. The excellent linearity is observed resolution analysis or QC assessment of complex mixtures, such as MAbs. Porous type BioPro QA/SP columns are useful for analysis and laboratory-scale
variability is observed. The 100 mm-length column of YMC- between peak area and loading amount for Trypsin inhibitor on YMC-BioPro QA. These results purification of biological samples.
BioPro QA-F and SP-F has high efficiency and it is ideal for indicate that YMC-BioPro QA would be suitable for laboratory-scale purification of proteins. W 30 um and 75 um bulk materials of porous polymer are useful for high capacity capture and high efficiency intermediate purification steps.

characterization or QC assessment of closely related proteins.
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