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IntroductIon 

cation exchange resins are used in many protein purifica-
tions. the high capacity of these resins is very important to 
process throughput particularly as protein expression levels 
reach titers greater than 10 g/L.

In many cases the feedstock may need to be diluted prior 
to loading onto a cation exchange resin to maintain the 
high protein dynamic binding capacity (dBc) reported by 
the manufacturer. the additional water, buffer volumes and 
process time, adds cost to the loading step.

the mixed mode resin toYoPEArL® MX-trp-650M shows 
both high dBc and tolerance to feedstocks with conductivities  
up to 17 mS/cm. It has been engineered to have excellent 
elution kinetics. 

the data shows that toYoPEArL MX-trp-650M resin:

tolerates high conductivity feedstocks with minimal
dilution required during loading.
Exhibits mAb dBcs as high as 90-100 g/L.
results in improved resolution and peak shape  
compared to agarose materials.
Minimizes process pool volumes with both fast 
binding and fast elution kinetics.

toYoPEArL MX-trp-650M is the optimal resin for protein 
capture steps where the selectivity and protein clearance 
needed is lower than with affinity resins. this novel resin an 
excellent choice for intermediate purifications.

rESIn StructurE 

toYoPEArL MX-trp-650M uses tryptophan as the active 
ligand (Figure 1). this amino acid has both weak carboxyl 
cation exchange and indole hydrophobic functional groups. 

the 50-100 µm particle size of this resin is very useful for 
capture or intermediate purification steps. 

dBc At HIgH FEEdStock conductIvItIES 

table 1 shows the dBc of toYoPEArL MX-trp-650M at 
two feedstock conductivities: 12 mS/cm and 17 mS/cm. For 
comparison purposes, data for a Brand M agarose resin is 
also shown.  
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Figure 1 

toYoPEArL MX-trp-650M StructurE 

resins: toYoPEArL MX-trp-650M, Brand M; column size: 6 mm Id  
× 4 cm L; Mobile phase: Buffer (12 mS/cm): 0.05 mol/L acetate buffer  
(pH 4.3, 4.7, 5.0) + 0.10 mol/L nacl; Buffer (17 mS/cm): 0.05 mol/L 
acetate buffer (pH 4.3, 4.7, 5.0) + 0.15 mol/L nacl; Flow rate: 1.0 
mL/min (212 cm/hr); detection: uv @ 280nm; Sample: human  
polyclonal Igg (1mg/mL); dBc calculated from 10% height of break-
through curve.

table 1 
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dBc At vArYIng pH

esins: toY rL MX-trp-65r oPEA 0M, Brand M; column size: 6 mm Id 
 4 cm L; Mobile phase: Buffer A: 0.05 mol/L acetate buffer (pH 4.× 3, 

ol/L nacl (12 mS/cm); Bu4.7, 5.0) + 0.10 m ffer B: 0.1 mol/L tris-Hcl 
.3 mol/L nacl; Flow rate: 1.0 mL/min (2buffer (pH 8.5) + 0 12 cm/hr); 

detection: uv @ 280nm; Sample: human polyclonal Igg (1mg/mL)
om 10% height of brdBc calculated fr eakthrough curve.

rESIn PArtIcLE Ion EXcHAngE dBc rEcovErY
SIzE (µm) cAPAcItY (meq) (g/L) %

50-100 0.12  95 97toYoPEArL 
MX-trp-650M (12mS/cm)

50-100 0.12 48 96toYoPEArL 
MX-trp-650M (17mS/cm)

75 (median) 0.24 14 86Brand M 
(Agarose 12mS/cm)

75 (median) 0.24 11 85Brand M 
(Agarose 17mS/cm)
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For the 12 mS/cm and 17 mS/cm measurements,  
the toYoPEArL MX-trp-650M resin shows almost 7× higher 
and 4× higher dBc, respectively, than Brand M.

dBc is maintained in 12 mS/cm loading buffers up to pH 4.8 
(Figure 2).

MASS trAnSFEr PArAMEtErS 

the mass transfer properties of a resin influence the 
economics of the loading and elution stages of a capture step, 
and the degree of resolution for intermediate purification.   
In keeping with the exceptional target binding and eluting 
properties of tosoh’s newer toYoPEArL gigacap® resins, 
the toYoPEArL MX-trp-650M also shows a narrow elution 
peak width to complement its higher capacity (Figure 3). 

the mass transfer properties also contribute to minimal 
peak broadening when doing chromatography.  Figure 4 
shows the excellent peak shape for the new toYoPEArL 
MX-trp-650M and the much broader tailing associated with 
the Brand M agarose material. 

rESIn cLEAn In PLAcE (cIP) 

the new toYoPEArL MX-trp-650M resin has excellent 
stability to 0.5 mol/L naoH and can be run for many cIP 
cycles without losing its high capacity (Figure 5).

concLuSIon 

toYoPEArL MX-trp-650M resin is a high capacity and high 
performance mixed mode resin for intermediate purification. 
the new product has 3-5 × the dBc of typical mixed mode 
resins so reductions in process buffer and pool volumes can 
be expected. the ability of this novel resin to bind protein 
from high conductivity feedstock minimizes the amount of 
water needed for dilution before loading the column.
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nArroW ELutIon PEAk WIdtHS
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good rESoLutIon For IntErMEdIAtE PurIFIcAtIon

resins: toYoPEArL MX-trp-650M, Brand M; column size: 7.5 mm Id  
× 7.5 cm L; Mobile phase: Buffer A: 20 mmol/L phosphate (pH 7.0); 
Buffer  B: 20 mmol/L phosphate + 1.0 mol/L nacl (pH 7.0); gradi-
ent: 30 min. linear gradient from buffer A to buffer B; Flow rate: 1.0 
mL/min; detection: uv @ 280nm; Sample: trypsinogen (6.6 mg/mL)  
cytochrome c (3.6 mg/mL) lysozyme (6.6 mg/mL); Sample vol.: 25 µL 
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Figure 5 

tABILItS Y In 0.5 mol/L naoH

Alkaline cleaning (cIP) conditions 
3cv: 0.5 mol/L naoH,
5cv: 0.1 mol/L tris-Hcl pH 8.5 + 0.3 mol/L nacl

aFlFlow row rate: 1
dBc Measurement
column Size: 6 mm Id × 4 cm L; Binding buffer: 0.05 mol/L acetate 
buffer (pH 4.7) + 0.1 mol/L nacl; Flow rate: 1 mL/min.; detection: uv 
@ 280 nm; Sample: polyclonal human Igg; Sample Load: 1 mg/mL
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
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





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
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




 



 



 
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