
Instructions 18106044 AE Reversed phase chromatography

SOURCE™ 15RPC
SOURCE 15RPC is a polymer-based, BioProcess™ resin for
high-performance reversed phase chromatography (RPC).

These instructions contain information about resin characteristics,
operation (including column packing), method optimization, scale-up,
maintenance, and equipment.



Table of Contents
31 Introduction .................................................................................................
32 Characteristics ...........................................................................................
53 Stability ..........................................................................................................
64 Packing columns .......................................................................................
85 Maintenance ...............................................................................................
86 Storage ..........................................................................................................
87 Method design and optimization .......................................................
98 Selectivity, loading capacity and recovery ...................................

109 Resolution vs productivity .....................................................................
1110 Scaling up .....................................................................................................
1211 Ordering information ..............................................................................

Read these instructions carefully before using the products.

Safety

For use and handling of the products in a safe way, refer to the
Safety Data Sheets.
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1 Introduction
BioProcess chromatography resins are developed and supported
for production scale chromatography. BioProcess resins areproduced
with validated methods and are tested to meet manufacturing
requirements. Secure ordering and delivery routines give a reliable
supply of resins for production scale. Regulatory Support Files (RSF)
are available to assist process validation and submissions to
regulatory authorities. BioProcess resins cover all purification steps
from capture to polishing.

2 Characteristics
SOURCE 15RPC is based on spherical and monodisperse, porous,
rigid, polystyrene/divinyl benzene, ~15µm particles. The resin is
without functional groups, instead the inherent hydrophobicity of
the particles is utilized, which results in a unique selectivity for RPC.
These characteristics, together with the controlled pore size
distribution, give reproducible and scalable results andmake SOURCE
15RPC even suitable for difficult separations such as those
encountered in the final stages of an industrial purification process.

The following table summarizes the characteristicsof SOURCE15RPC.
Figure 1 shows typical pressure flow-rate characteristics.
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Spherical andmonodisperse, porous, rigid,
polystyrene/divinyl benzene particles

Matrix

~ 15 µmMean particle diameter1

~ 18 mg BSA/mL resinDynamic binding capacity, QB10
2

~ 14 mg Bacitracin/mL resin
~ 45 mg insulin/mL resin
2 to 12pH stability, operational3

1 to 14pH stability, CIP 4

Stable to commonly usedaqueousbuffers,
1.0 M HCl, 1.0 M HCl/90% Methanol, 90%
Acetic acid, 6 M Guanidine hydrochloride,
100% n-propanol, 100% Ethanol, 100%
Methanol, 100% Acetone, 0.45 M
NaOH/40% isopropanol, 1.0 M NaOH 5 ,
0.1% TFA inwater, 0.1% TFA in acetonitrile,
100% isopropanol, 100%Tetrahydrofuran.

Chemical stability

400 cm/h at 1 MPa in a FineLINE™ 100
column with 10 cm diameter and 10 cm
bed height (at room temperature using
bufferswith the sameviscosity aswater).6

Pressure/flow characteristics

4°C to 40°COperating temperature
20% ethanolDelivery conditions
4°C to 30°C, 20% ethanolStorage
20 min at 121°C in H2O pH 7, 1 cycleAutoclavability

1 Monodisperse size distribution.
2 Dynamic binding capacity at 10% breakthrough by frontal analysis at a mobile phase

velocity of 300 cm/h in a HR 10/10 column at 10 cm bed height (2 min residence time)
for BSA/bacitracin/insulin in 0.1 % TFA in water

3 pH range for operation without significant change in function.
4 pH range for cleaning or sanitization without significant change in function.
5 1.0 M NaOH should only be used for cleaning purposes.
6 The pressure/flow characteristics describes the relationship between pressure and the

flow under the set circumstances. The pressure given shall not be taken as themaximum
pressure of the resin.
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Fig 1. Pressure flow-rate characteristics of SOURCE 15RPC in a 6.4 × 100 mm
prepacked column (RESOURCE™ RPC, 3 mL).

3 Stability
SOURCE 15RPC can be used with aqueous and organic solvents
commonly used in reversed phase chromatography. The chemical
stability is excellent, with an operational pH range of 2–12 and a pH
cleaning range of 1–14.

Swelling/shrinking in water/organic solvents is less than 3%.

RPC is not recommended for protein purification when recovery of
activity and return to a correct tertiary structure are required, since
many proteins are denatured in the presence of organic solvents.
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4 Packing columns
SOURCE 15RPC is supplied in 20% ethanol. Decant the ethanol
solution and replace with packing solvent before use.

Recommended columns
SOURCE15RPC canbeusedwith columnsandequipment commonly
used for preparative RPC.

Lab-scale columns
Bed height (mm)Approx. bed volume

(mL)
i.d. (mm)Column

30-15029-14035FineLINE Pilot 35

0-260.0-0.55Tricorn™ 5/20

8-560.2-1.15Tricorn 5/50

0-260.0-2.110Tricorn 10/20

0-560.0-4.410Tricorn 10/50

46-1063.6-8.410Tricorn 10/100

96-1567.6-12.310Tricorn 10/150

146-20611.5-16.210Tricorn 10/200

246-30619.4-24.110Tricorn 10/300

Production-scale columns
Bed height
(mm)

Approx. bed
volume (mL)

i.d. (mm)Column

3-1558070FineLINE 70

5-30120070FineLINE 70L

3-151200100FineLINE 100

5-30240100FineLINE 10PL

3-15470200FineLINE 200

5-30940200FineLINE 200PL

3-1514 400350FineLINE 350P, PFR, 2µm

5-3028 800350FineLINE 350PL, EPDM,
10µm
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Packing recommendations
Columns can be packed in different ways depending on the type of
column and equipment used. Always read and follow the relevant
column instruction manual carefully.

Recommended packing solvent is either 25% to 100% ethanol or
100% methanol.

The best slurry concentration is between 2% and 10% resin but up
to 35% is acceptable. Higher slurry concentrations often lead to
more assymetric peaks.

Apply a flow rate that gives a back pressure between 25 to 30 bar.
Do not exceed the maximum operating pressure of the column and
other equipment in use.

Evaluation of packing
Columnperformance canbe evaluatedusing conventional efficiency
and asymmetry factor testing.

Suggested protocol:
100%methanolEluent:
3% acetoneSample:
1% of bed volumeSample volume:
2 cm/minFlow velocity:
280 nmUV detection:

Typical efficiency values are greater than 15 000 plates/m when
measuring the peak width at 50% of the peak height. Typical values
for the asymmetry factor are 0.8 to 1.8 when measuring half-peak
widths at 10% of the peak height.
Note:
Reduce dead volume in the system should be reduced as much as
possible to achieve the required efficiency.
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5 Maintenance
All samples should be filtered and free of particulate matter. Use a
filter with a porosity less than 2 μm.

Fouling can be prevented and the resin lifetime lengthened if
regeneration procedures are developed for each application. The
high chemical stability of SOURCE 15RPC allows harsh cleaning and
sanitization procedures to be used. The following cleaning agents,
alone or in combination, are generally efficient for regeneration.

• Up to 90% acetonitrile or iso-propanol

• 0.5 to 1.0 M NaOH

• 90% acetic acid

• 1.0 M HCl or 3% TFA

6 Storage
Store SOURCE 15RPC at 4°C to 40°C in 20% ethanol to prevent
microbial growth.

7 Method design and optimization
Themain purpose of optimizing a preparative chromatographic step
is to reach the predefined purity level with the highest possible
recovery andproductivity by choosing themost suitable combination
of the critical chromatographic parameters.

To save both time and material, it is recommended that the
procedure is optimized at laboratory-scale.
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8 Selectivity, loading capacity and
recovery
The following parameters are important for selectivity, loading
capacity and recovery:

• Type and concentration of organic solvent

Acetonitrile is usually considered to give the best resolution. It
also has low viscosity and good UV transparency. However,
because of the toxicity of acetonitrile, low alcohols are often
preferred for process-scale applications. They are cheaper but
more viscous, giving much higher back pressures than with
acetonitrile (see pressure/flow data in Fig. 1).

Shallow solvent gradients are often necessary to achieve the
required resolution; a 5% increase/hour is not unusual. Begin
gradients with at least 5% of organic solvent and do not exceed
95%. Use of 0% and 100% organic solvent will result in very long
equilibration times.

The risk of precipitating sample substances and salts at high
solvent concentrations should also be considered.

• Type and concentration of ion-pairing agents and buffer
components

Trifluoroacetic acid (TFA) is widely used as ion-paring agent. It
gives high resolution of peptide and protein separations and it is
volatile and relatively easy to remove. Useful alternatives that
can offer different selectivities are triethylammoniumphosphate
or acetate (TEAP, TEAA).

Other buffer components used are acids, for example phosphoric
or acetic acid and neutral salts like ammonium sulphate.

• pH

The pH stability of SOURCE 15RPC makes possible the use of a
wide pH range to improve selectivity. For example, where the
separation of two Angiotensin peptides is improved significantly
by going from pH 2 to pH 12 (Fig 2).
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60% acetonitrile (a),Column: RESOURCE RPC 3 mL
10 mM NaOH,Sample: Mixture of Angiotensin II and

Angiotensin III 60% acetonitrile (b)
Sample load: 25 μg in 150 μL Flow rate: 2 mL/min
Eluent A: 0.1% TFA (a), Gradient: 10% B in 2 min,
10 mM NaOH (b) 10 to 65% B in 10 min
Eluent B: 0.1% TFA,

ba

pH 12
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Fig 2. Separation of two Angiotensin peptides at pH 2 (a), and pH 12 (b).

9 Resolution vs productivity
Resolution can be further increased by decreasing the sample load,
gradient slope, flow rate and/or increasing the bed height. However,
these changes have a negative effect on the throughput. Therefore
it is important to optimize sample load, gradient slope, flow rate and
bed height to get the required resolution at the best possible
productivity for process-scale methods.
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10 Scaling up
After the RPC step has been optimized at laboratory-scale, the
method can be scaled up. Scale-up is carried out by increasing the
diameter of the column. Parameters that remain constant include
bed height, linear flow, sample concentration and volume (in relation
to bed volume), and the ratio gradient volume/bed volume. The
column diameter and volumetric flow rate will increase.

The larger equipment needed when scaling up may cause some
deviations from the method optimized at small scale. In such cases
check the solvent delivery system and monitoring system and try
andminimize the effects of liquid delays and volume changes in the
flow path. The increased lengths and diameters of outlet pipes can
also cause zone spreading with larger systems.
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11Ordering information
Product codeQuantityProduct

1707172010 mL

SOURCE 15RPC
17072702200 mL
17072703500 mL
170727041 L
170727055 L

Recommended lab-scale columns.
Product

code
Bed

height
(mm)

Approx. bed
volume (mL)

i.d.
(mm)

Column

1811020230-15029-14035FineLINE Pilot 35
284064080-260.0-0.55Tricorn 5/20
284064098-560.2-1.15Tricorn 5/50
284064130-260.0-2.110Tricorn 10/20
284064140-560.0-4.410Tricorn 10/50
2840641546-1063.6-8.410Tricorn 10/100
2840641696-1567.6-12.310Tricorn 10/150
28406417146-20611.5-16.210Tricorn 10/200
28406418246-30619.4-24.110Tricorn 10/300

Recommended production-scale columns.
Product

code
Bed

height
(mm)

Approx. bed
volume (mL)

i.d.
(mm)

Column

181152983-1558070FineLINE 70
181152995-30120070FineLINE 70L
110027983-151200100FineLINE 100
110027995-30240100FineLINE 10PL
110031143-15470200FineLINE 200
110031155-30940200FineLINE 200PL

FineLINE 350P, PFR,
2µm 110027923-1514 400350
FineLINE 350PL,
EPDM, 10µm 110027855-3028 800350

Prepacked columnswith SOURCE15RPC includeRESOURCE columns
and a stainless steel SOURCE column.

Product codeQuantityProduct
171181011RESOURCE RPC, 1 mL
171182011RESOURCE RPC, 3 mL
175068011SOURCE 15RPC ST 4.6/100, 1.7 mL
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For local office contact information, visit
www.gelifesciences.com/contact

GE Healthcare Bio-Sciences AB
Björkgatan 30
751 84 Uppsala
Sweden

www.gelifesciences.com/bioprocess

GE, the GE Monogram, BioProcess, FineLINE, SOURCE, and Tricorn are trademarks of General
Electric Company.

© 2006-2018 General Electric Company

All goods and services are sold subject to the terms and conditions of sale of the company within
GE Healthcare which supplies them. A copy of these terms and conditions is available on request.
Contact your local GE Healthcare representative for the most current information.

GE Healthcare Europe GmbH
Munzinger Strasse 5, D-79111 Freiburg, Germany

GE Healthcare UK Limited
Amersham Place, Little Chalfont, Buckinghamshire, HP7 9NA, UK

GE Healthcare Bio-Sciences Corp.
100 Results Way, Marlborough, MA 01752, USA

GE Healthcare Japan Corporation
Sanken Bldg. 3-25-1, Hyakunincho Shinjuku-ku, Tokyo 169-0073, Japan
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