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IFC PAL IFC PAL ApplicationsApplications

ValveValve SelectionSelection and and FlowFlow RatesRates
AnalyticalAnalytical and and PrepPrep ApplicationsApplications
SafetySafety IssuesIssues
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IFC PALIFC PAL

ValveValve SelectionSelection

Bore Bore SizeSize 0.75 mm : 0.75 mm : FlowFlow Rates 5 to approx.100 ml/minRates 5 to approx.100 ml/min
Bore Bore SizeSize 0.40 mm : 0.40 mm : FlowFlow Rates 0.5 to Rates 0.5 to approxapprox. 20 ml/min. 20 ml/min
Bore Bore SizeSize 0.25 mm : 0.25 mm : FlowFlow Rates 10 to 500 Rates 10 to 500 ulul/min/min
Bore Bore SizeSize 0.15 mm : 0.15 mm : FlowFlow Rates nl Rates nl –– Range to Range to lowlow ulul Range Range 11

Bore Bore SizeSize 0.10 mm : 0.10 mm : FlowFlow Rates nl Rates nl –– Range to Range to lowlow ulul Range Range 22

1: no 1: no verticalvertical portport. . ValveValve mountedmounted on holder on holder withwith 60 60 oo angle, angle, usedused forfor injectioninjection
2: no 2: no verticalvertical portport, , valvevalve mountedmounted on holder on holder withwith 60 60 oo angle, angle, 

usedused forfor columncolumn switchingswitching
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IFC PALIFC PAL

TubingTubing IDID

•• AnalyticalAnalytical System:System:
OD 1/16 OD 1/16 inchinch, ID 0.8 mm, ID 0.8 mm

•• PreparativePreparative System:System:
OD 1/16 OD 1/16 inchinch, ID 1.0 mm, ID 1.0 mm
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IFC PALIFC PAL

SyringeSyringe on on InjectorInjector Side:Side:
5ml HPLC 5ml HPLC SyringeSyringe NeedleNeedle GaugeGauge 1919
GaugeGauge 19: OD 1.07 , ID 0.69 mm19: OD 1.07 , ID 0.69 mm

ConsequencesConsequences::
InjectionInjection Unit: Unit: NeedleNeedle GuidesGuides
ValveValve: : NeedleNeedle Guide, Guide, NeedleNeedle Seal Seal 
(Teflon, (Teflon, blueblue colorcolor))
FastWashStationFastWashStation: Glass : Glass InsertsInserts

Details: Details: seesee Service Note # 07/2004Service Note # 07/2004
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IFC PAL IFC PAL AnalyticalAnalytical VersionVersion

ExampleExample of of typicaltypical ApplicationApplication forfor
Drug Discovery:Drug Discovery:

•• BiologicalBiological ScreeningScreening, , MTMT--PlatesPlates withwith „„hitshits““
•• Hit Hit isis checkedchecked ifif a a singlesingle oror severalseveral compoundscompounds

areare presentpresent. . ChromatographicChromatographic separationseparation..
•• FlowFlow rate: 400 rate: 400 ulul/min, UV /min, UV detectiondetection
•• Time Time basedbased fractionfraction collectioncollection, 6 sec/well, 6 sec/well
•• CollectedCollected intointo MT384MT384
•• CollectedCollected FractionFraction areare sentsent back to back to biobio--screeningscreening
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IFC IFC PreparativePreparative VersionVersion

ExampleExample of of TypicalTypical ApplicationApplication forfor
Drug Discovery and Drug Discovery and PurificationPurification::

•• PurificationPurification oror ChiralChiral Separation Separation 
of a of a newnew drugdrug forfor furtherfurther studiesstudies, , 
likelike toxtox oror clinicalclinical trialstrials, mg to gram , mg to gram rangerange

•• FlowFlow Rates: 5 ml to 50 ml/minRates: 5 ml to 50 ml/min

•• OftenOften normal normal phasephase separationseparation

•• ColumnColumn BedBed pressurepressure sensitivesensitive
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IFC IFC PreparativePreparative VersionVersion
ExampleExample of of TypicalTypical ApplicationApplication forfor
Drug Discovery and Drug Discovery and PurificationPurification continuedcontinued::

•• AvoidAvoid anyany backpressurebackpressure, , 
tubingtubing, , ValveValve, , InjectionInjection SyringeSyringe, , SPSP--SyringeSyringe

•• DetectionDetection byby UVUV--, , ChiralChiral-- oror MSMS--DetectorDetector

•• PeakPeak--DetectionDetection ModeMode

•• CollectionCollection intointo ReagentReagent--GlassGlass--TubesTubes

•• SafetySafety MeasuresMeasures havehave to to bebe takentaken!!!!!!

•• Solvent Solvent evaporationevaporation: : variousvarious approachesapproaches
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IFC PALIFC PAL

SafetySafety MeasuresMeasures::

GroundingGrounding
GroundingGrounding
GroundingGrounding

especiallyespecially forfor IFC IFC PrepPrep--VersionVersion..........
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IFC PAL IFC PAL 

Sample Sample ReRe--InjectionInjection

•• ReRe--InjectionInjection DirectlyDirectly fromfrom CollectionCollection TubeTube
-- NeedleNeedle LengthLength
-- LayerLayer of Solvent/Sampleof Solvent/Sample

•• Evaporation of SolventEvaporation of Solvent
-- Sample Sample StabilityStability



14. April 2004 Page: 10

IFC PAL | IFC PAL | ScaleScale--upup

ScaleScale--upup AnalyticalAnalytical to to PreparativePreparative ScaleScale::

Particles 10 µm 40 - 150 µm
Length 25 cm 65 cm
ID 4.6 mm 25 mm
Flow 1 ml/min 20 ml/min
Runtime 20 min 210 min
Total Solvent 20 ml 4200 ml
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Scaleable and Absolute Factors

It is important to normalize all of the scaleable 
factors by the appropriate linear scale-up factor. 
Do not change any absolute factors.

Scaleable Factors Absolute Factors
Flow Rate Packing Material / 

Column Length
Tubing Area Back Pressure
Sample Injection Volume Sample 

Concentration 
Detector Flow Cell Size Peak Height and Area
Solvent Consumption Percent Recovery
Throughput Purity
Dead Volume Gradient Slope
Sample Loop Size Run Time
Fraction Volumes Column Performance

Temperature



14. April 2004 Page: 12

IFC PAL |  IFC PAL |  ScaleScale--upup

Make your first “preparative injection” on a small 
diameter “analytical” column. 
Optimize the separation.

Increase all of the scaleable elements of the 
system linearly. 
Do not change any of the “absolute” elements.

Perform the preparative separation.
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IFC PAL |  IFC PAL |  ScaleScale--upup

A linear scale-up factor is simply the ratio of the 
cross sectional areas of the analytical column and 
the intended preparative column.

Scale-Up Factor  = P r2
prep / P r2 

analytical

= r2 
prep /  r2 analytical

Use A Linear Scale-Up Factor
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IFC PAL  |  IFC PAL  |  ScaleScale--upup


