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 Certain matters discussed in this presentation may constitute 

forward-looking statements. These statements are based on 

current expectations and estimates of Lonza Group Ltd, 

although Lonza Group Ltd can give no assurance that these 

expectations and estimates will be achieved. 

 The actual results may differ materially in the future from the 

forward-looking statements included in this presentation due to 

various factors. Furthermore, Lonza Group Ltd has no 

obligation to update the statements contained in this 

presentation.

 Note: All slides are incomplete without verbal comments.

Disclaimer
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Overview

 Introduction 

 Objectives

 Proof of Principles (Case studies)

 Summary
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Hurdles
 Different separation modes applicable

IEX – AFC/IMAC – HIC/RPC – SEC - Mixed Mode  
(e.g. GE-HC, Tosoh, BioRad, Merck, Millipore, Pall-BioSepra, Mitsubishi, etc.) 

 Differences in resin material offered

 different formats (loose dry, loose slurried, cartridges, pre-packed 
columns) 

 different physico-chemical characteristics – backbone, ligand, coupling 
chemistry

Tasks
 Purify an active pharmaceutical ingredient (API) from a mixture of impurities

 Meet (or exceed) target purity specification of API at highest possible 
product yield while having applied a minimal number of purification steps

 Identify rapidly robust purification parameters (process operating space) to 
ensure „First Time Quality“ for GMP manufacturing batches

Introduction - downstream process (I)
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Consequences
 Difficult to compare separation materials head-to-head at small scale

 Users tend

 to use what is known 

 just available / always applied (platform steps)

Introduction - downstream process (II)

Users might miss identifying the optimal purification 
conditions for its purification problem
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Driven by increasing downstream processing costs

 Quality
 Comprehensive and extensive (range of conditions) DSP parameter 

screening with reduced human intervention and potentially better resin 
comparability

 Enhanced process reproducibility/robustness and facilitated scalability

 Equal or improved product yields / product purity

 Time 
 Reduced human workload in routine activities 

 Significantly shorter total DSP development time  –from micro- to pilot 
scale-

 Cost 
 Economical in terms of resources needed (material/human)

 Rapid parallel instead of sequential processing 

 Possibility to execute higher number of projects per time

 Knowledge enrichment to be successfully applied in future automated 
processes

Objectives – high throughput / automation 
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Lonza’s
generic purification 
platform process

mL-scale (Lab)

L-scale (pilot)

Strategy for Process Evaluation 

mL-scale (HTS)

(1)

(2)

(3)

Purified 
IgG

CCSN

AFC Major purification

Polishing steps 
designed for impurity 
removal e.g. 
• Product related   
impurities (aggregates, 
fragments), 
• Leached Protein A ligand
• Endotoxin, 
• DNA, 
• Host cell proteins

VI

P1

P2

VRF

UF

Virus inactivation

Virus reduction 
filtration

Final formulation
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 PreDictorTM Plates (GE Healthcare) 

 Small amount of GE own resins in 96 well micro-titre plate

 batch testing of resin material

 Not available with competitors’ resins

 PhyTip (PhyNexus) 

 Micro-pipette containing small amount of resin

 non column shape – influence on fluid rheology

 MediaScout® (Atoll)

 Identical column hardware for every resin (50 – 600 mL) 

 Save time for individual column packing

 Facilitated transfer of purification conditions to larger scale

Available Technologies 



slide 9DL / 20 May 2010 copyright@lonza

Atoll Lonza

Elution volume : 1.7 CV

Yield : 83 %

Elution volume : 1.8 CV

Yield : 84 %

Comparable performance for both packed columns

Performance comparison –

CCSN containing IgG4 Mab

Prot A resin

10

Vc 

(mL 7.9

Comparable 

number of plates 

and peak 

asymmetry at 

different linear 

flow rate (150 & 

400 cm/h)
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Case 1: Scale down – AFC step

 8 different Prot-A resins tested at micro-scale
 Similar elution profiles accomplished for all resins tested with MAb 

elution over ~ 3 CV on average 
 Strong product yield diversity observed between different resins tested 

(up to 45% yield variance)

Column PipetColumn

VColumn 0.2 mL

Mode AFC

Media Prot-A StarterKit

Load. Cap. Filtered CCSN (10 

mg/ml)

Flow rate 220 cm/h 

(Eppendorf 

Multipipette; Dispense 

speed 3)

Elution 5 CV; acidic buffer 
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Case 2: Manual vs. Automation (mL scale)

Protein A Starter kit: 0.2 mL pipetcolumn vs 0.05 mL robocolumn

Prot-A Resin 

(top ranking)

Product Yield (%) 

[0.2 ml PC]

Product Yield (%)

[0.05 ml RC]

Resin B high high

Resin F high high

Resin H high high

Resin D high medium-high
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Case 2: Manual vs. Automation (mL scale)

P1 Resin 

(top ranking)

Mass Balance 

Recovery RC (%)

Product Yield (%) 

[0.2 ml PC]

Product Yield 

(%) [0.05 ml RC]

Resin 3 medium-high high medium-high

Resin 2
medium-high medium-high medium

Resin 6 medium-high medium-high medium

P1 step: 0.2 mL pipetcolumn vs 0.05 mL robocolumn
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Case 2: Manual vs. Automation (ml scale)

P2 Resin 

(top ranking)

Mass Balance 

Recovery RC (%)

Product Yield (%) 

[0.2 ml PC]

Product Yield (%)

[0.05 ml RC]

Resin H medium high high

Resin G medium medium high

Resin E medium medium medium

Resin F medium low Low

P2 step: 0.2 ml pipetcolumn vs 0.05 ml robocolumn
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Case 3: 
Elution Conditions screening – P1 step (two 
parameters – 8 conditions) 

 Conditions with 
lowest peak tailing 
during elution 
selected for scale up

Column RoboColumn  

VColumn 0.05 mL

Media Resin 3

Load. Cap. Concentrated / 

diafiltrated Prot-A eluate 

(25 mg/ml) pH adjusted

Flow rate 75 cm/h (residence time 

matching  due to less 

CV)

Elution Step
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 Main MAb elution peak for resins E, G, H at 125mM NaCl

 Main MAb elution peak for resin F at 250mM NaCl

 Aggregate determination (GP-HPLC) revealed up to 10% difference 

between selected resins

 Information from micro-scale step gradient elution could be used to predict 

elution step (equal conductivity) for laboratory scale purification

Case 3: 
Elution Conditions screening - P2 step (resin, 
salt) 

Column RoboColumn

VColumn 0.05 mL

Load. Cap. Concentrated / 

diafiltrated Prot-A 

eluate (10 mg/ml)

Flow rate 75 cm/h

Elution Step
0.0
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Case 4: Process Scale up

 Using results from miniaturised columns and starter kits, a 

purification process was evaluated at laboratory scale 

Resin B – AFC step

UF/DF

Resin 3 – P1 step 

Resin E – P2 step
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Case 4: Scale Up AFC step

 Comparable elution profile and comparable high 
product yield achieved: 

mL-scale versus mL-scale (RC)

Column 1.6 cm x 20cm bed 

height

VColumn 45 ml

Media Resin B – Prot A

Load. Cap. CCSN (25 mg/ml)

Vol. Flow 

rate 

13.4 ml/min

Elution 1.5 CV, acidic 

buffer
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 Comparable elution profile and high 
product yield achieved

mL-scale versus mL-scale (RC)

Column 1.1 cm x 10cm bed 

height

VColumn 10 ml

Media Resin 3

Load. Cap, Conc. diafiltrated Prot-

A eluate (50 mg/ml)

Vol. Flow rate 5 ml/min

Elution Flow-through 

Case 4: Scale Up P1 step
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Case 4: Scale Up P2 step

 Elution profile and product yield from mL-scale run matches with results from 
micro-scale run

 Conductivities of product elution peaks – mL- vs.mL scale - coincide (~ 13 
mS/cm) 

 Aggregate level (mL-scale) corresponds to levels being produced during micro-
scale, ~ 6%

Column 1.1 cm x 10cm bed 

height

VColumn 10 ml

Media Resin E

Load. Cap. Conc. diafiltrated 

conditioned Prot-A 

eluate (18 mg/ml)

Vol. Flow 

rate 

5ml/min

Elution linear
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Case 4:  Process Scale up –

Recovery Estimation

Step Yield 

(%)

high

high

high

medium*

* product yield is negatively biased by 
quality issue of MAb

Resin B – AFC step

UF/DF

Resin 3 – P1 step 

Resin E – P2 step
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Potential savings with High Throughput 

Screening (HTS) of Purification Parameter (I)

Evaluation 

activity

% Saving of Mandays 

using EVO 200/Atoll 

HTS-PPP compared to 

current evaluation

Prot-A capture 63

UF/DF 43

P1 step 50

P2 step 63

Total Manday 

saving

55

 On a ‘like for like’ evaluation, ~55 % saving can be made 
from purification evaluation stage

 This 55 % saving equates to overall 33 – 39 % manday 
saving for purification evaluation and Laboratory scale 
run-through (for a 770L process) 

Resin B –
AFC step

UF/DF

Resin 3 –
P1 step 

Resin E –
P2 step
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Potential savings with High Throughput 

Screening (HTS) of Purification Parameter (II)

Stage Resin costs 

(normalized)

Buffer volume 

(normalized)

(1a) Evaluation 

(standard)

1 1

(1b) Evaluation 

(incl. Atoll material)

0.5 < 0.001

Savings 0.5 0.99

(2) Laboratory scale 

run-through

- 0.2 – 0.3 - 0.2 - 0.3

Savings 0.2 – 0.3 0.7 - 0.8

 Consumable savings (resin cost and buffer volume) 
was estimated at 50-60 % (for a 770L process)

 Cost savings for use of less API in micro-scale 
approach have not been encountered, but would 
increase savings

Resin B –
Prot-A

UF/DF

Resin 3 –
P1 step 

Resin E –
P2 step
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Summary

 Proof of Concept experiments showed that

 mL-scale results correlate well to mL-scale results (e.g. yield, 

aggregate)

 mL-scale + automation = higher throughput, reduced work-load

 fast set up of a product specific purification train was possible

 Improved data reliability across scales

 Lower costs assumption regarding material/human

 BUT additional analytical capability at miniaturised scale would be 

advantageous to prevent moving bottleneck (turn over) / preventing 

wrong product quality assumptions
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