
Step 1

Application to peptide purificationby RP chromatography

SIMULATION-AIDED PROCESS DEVELOPMENT 

INTRODUCTION

▪ Reversed-phase chromatography(RPC) is popularforpeptidepurification

▪ Establishinga chromatographicprocessis labor- andtime-intensive

▪ Calibratinga mechanisticmodelcan be donewithfewerexperiments

▪ Such a modelcan thenbe used to quantifythe impactof Process Parameterson Quality
AttributesandProcess Performances

▪ This providesthebasis todetermine theProvenAcceptableRange ofprocessparameters

RESULTS

▪ A mechanisticmodel for reversed-phase peptidechromatography
was developed. The model was proven capable of representing
complex peptide interactions with the solid phase, leading to
peculiarbehaviors.

▪ The model was then used to identify the range of process
parameters allowing to meet both quality and performance
constraints.

▪ This providesa solid basis to determinethe Edge of Failure and
providerecommendationsontheProvenAcceptableRange.

CONCLUSION VISIT OURWEBSITE

MATERIALS AND METHODS

The modeluses themixingcell approachwiththeLinearDrivingForceapproximationtogetherwith
a specializedisothermforreversed-phasebinding.

▪ Simulationswereperformedto exploretheDesign Space by varyingload(in g/L column)
andgradientduration(inminutes)

▪ Thecollectionstrategywas defined

o To: Maximizeyield

o While: Maintainingpurity> 97%
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Excellent agreement between experiments and simulationfor the product

Fig. 1: Predictionof isocratic(25.58 (v/v)% acetonitrilein water) peptideelutionovera range
of loadingamounts. Scatterpointsshowexperimentaldata,linesshowsimulationpredictions.

▪ Experimentalandsimulateddatashow:

▪ Langmuirtype,tailingelutionpeakforlowloadingamounts(≤ 0.2 g/L column)

▪ Moreautype,frontingelutionpeakforhigherloadingamounts

Fig. 3: Simulatedimpactofprocessparameters.

Fig. 4: Determinationof the Edge of Failure(left)and economicallyviable conditions(right).
Recommendationof thestandardoperatingpoint(SOP)andProvenAcceptableRange(PAR).
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where ന𝐶𝑖 is the concentration in the solid phase, 𝐶𝑖 is the concentration in the liquid phase, 𝐻1,𝑖 and 

𝐻2,𝑖 are the Henry coefficients for Langmuir and Moreau interactions, ന𝑁1,𝑖 and ന𝑁2,𝑖 are the capacities 

for the Langmuir and Moreau interactions, and 𝐼𝑖𝑖 is an adsorbate–adsorbate interaction parameter

Excellent agreement between experiments and simulationfor competitive binding with 
impurities

Fig. 2: Predictionof isocratic(25.58 (v/v)% acetonitrilein water) peptideelutionfor a 7.5 g/L
load including impurities. Scatter points show experimentaldata, lines show simulation
predictions.
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Quantification of the impact of process parameters

▪ Simulationswereperformedtodetermine

o theEdge of Failure (qualityconstraints: L1<1.1%, L2<0.032%, H1<1.4 %)

o economicallyviable conditions(performanceconstraints: Yield>86%, Productivity>0.03
g/L/min)

▪ ThefollowingProvenAcceptableRange was recommended

o Load: 2.3 – 5.8 g/L column

o Gradientduration: 51 – 114 min

Thefollowingprocessis consideredforpreparativepurposes:

▪ 2 BedVolumesequilibrationwith22 v/v% acetonitrilein water

▪ Variableloadingovera rangeof1.6 to6.5 g/L column

▪ Elutiongradientfrom22 v/v% up to36 v/v% overa rangeof40-160 minutes

This case study extendspreviousworkdonefor RPC using a Kromasil100A 10 μm C8 medium
packedin a 25 x 0.46 cm column(seeGuetazetal. 2013 JournalofChromatographyA).

Experimental details

Mechanistic model

Recommendation of the Proven Acceptable Range

Performance constraints

Impurity L1 (%) Impurity L2 (%) Impurity H1 (%)
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