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High-performanceliquid chromatographic packing materials, representing various
chromatographic modes of separation, provide the most powerful separation tools for
the analysis and purification of complex .mixtures of peptides. One of these modes
(reversephase) separatespeptides by thetr hydrophol_ic retention on the surface of a
bonded-silica packing material and desorption with eluents of increasin.q orqanic
content.° Packing materials utilized in this mode generally use pore enlarg_eds'ilicas
(,-,300A) bonded with alkyl-silanesof different alkyl chain lengths (C4, C8 or C_8). In
this work, two 5 micron C18analytical materials (Delta-PakTM and VydacTM) and three
15-20 micron Ci8 preparative materials (Delta-PakTM, Bondapak®, and VydacTM) have
been evaluated with the Pierce Peptide Retention Standard. The availability of the 5
micron Delta-PakC18 in polymeric HPI (High PressureInert) column hardware and the
reparative 15-20 micron Delta-Pak and Bondapak materials in inert polymeric
repPak® cartridge columns allow for the use of HCI as well as TFA as polar mobile

phase modifiers. The use of HCI allows for selectivity chanaes, enhanced sensitivitv
below 200 nm and the elimination of TFAin the final product." An example of scale-ui_
purification of a syntheticpeptide using HCI as the polar modifier from the 5 micron
Delta-Pak C18 HPI column (3.9 x 150 mm) to a 15 micron Delta-Pak C18 PrepPak
cartridge column (25 mmX 100 mm)will be described.



Comparison of Analytical Reverse Phase SolventA: Water/0.1%TFA I

Packings - Peptide Retention Standard Solvent B: Acetonitrile/0.1% TFA
Gradient: 0%B to 60%B in 60 min.

- Col. Temp.: 30° C

0.3 AU Peak lg: 5 11 $1$2
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(3.9 x 150 mm, HPI) 12
Flow Rate: 0.5 ml/min.
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Comparison of Preparative Reverse Phase Solvent A: Water/0.1%TFA
ackings- Peptide Retention Standard Solvent B: Acetonitrile/0.1% TEA

Gradient: 10%B to 40%B in 40 rain.
O. 10 -I Flow Rate: 2 ml/min.

--; Vydac TM C18 300A Peak ID: 1. $1/$2
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Comparison of Mobile Phase Modifiers - Column: Delta-Pak_t"C18300,&,51t

"""'-vep[Ioe Retention Standard (3.9 x 150 ram, HPI)
Solvent A: Water/with modifier
Solvent B: Acetonitrile/with modifier

- Gradient: 10%B to 40%B in 30 rain.
Flow Rate: 0.5 ml/min.

0.2 AU Modifier: 0.1% TFA 5 Col. Temp." 30° C
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Comparison of Mobile Phase Modifiers - Column: Delta-PakTM C18300A,5_,

Peptide Retention Standard (3.9 x 150 ram, HPI)
Solvent A: Water/with modifier
Solvent B" Acetonitrile/with modifier
Gradient: 10%B to 40%B in 30 min.

] .0 AU Modifier: 0.1% TFA Flow Rate: 0.5 ml/min.
Col. Temp.: 30° C

Peak ID: 1. $1
2. $2
3. $3
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Comparison of Mobile Phase Modifiers - Column: Delta-PakTM C18 300A, 51,L
Crude Synthetic Peptide (3.9x 150 mm, HPI)

Sample: Neurotensin (Synthesis #2)
Solvent A: Water/with modifier
Solvent B: Acetonitrile/with modifier
Gradient: 25%B to 46%B in 15 min.

_ to 70%B in 7.5 min.
0.] AU Flow Rate: 0.5 ml/min.

Col. Temp.: 30° C

Modifier: 0.1% TFA
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The flow rate and sample load for the preparative column can be calculated
according to the following equations. (In this example a sample loading study on the
3.9 x 150 mmwas not done.)

Vp
Fp=Fax Va

Fp=flow rate of the preparative column=?

Fa=flow rate of the analytical column=0.5 ml/min

Vp=preparativecolumnvoid volume=32.66 ml

Va=analytical columnvoid volume=1.559 ml

32.66
Fp---0.5x 1.559

Fp= 10.5 ml/min



VR
Loadp=Loadax Va

Loadp=sampleload of the preparative column

Loada--flow rate of the analytical column

Vp=preparativecolumnvoid volume

Va=analytical columnvoid volume

Gradient Duration:
i i

When the flow rate is scaled in proportion to the column volumes, the gradient
time profile of the analytical and preparative columns remains the same with the
exception for the need oi: a gradient delay for the preparative column.

Preparative Gradient Delay:

The gradient may need some additional adjustment due to the fact that there is
a delay volume between the point of mixinq of the .qradient and the top of the
column This dela volume resu'ltsin the fact that the se aration is isocratic'until the• • y . P
gradient delay volume is purqed. The effect is more pronounced on a small volume
analytical column than on'a large volume preparative'column and this short isocratic
section may need to be simulate_on the preparative column. " .

t "



td=gradient delay for the preparative instrument

Da=analytical instrumentgradient delay volume=0.5835 m!

Fp=flowrate of the preparative column=10.5 ml/min

Vp=preparativecolumnvoid volume=32.66 ml

Va=analyticalcolumnvoid volume=1.559 ml

0.5835 132.66
td= i0_5 x 1i_55--9 11

td=1.11 min



Analytical VersusPreparative Gradient Table:
.Analytical"

Time Flow rate %A %B Curve

Initial 0.5 75 25 *
15.0 0.5 54 46 6
22.5 0.5 30 70 6
30.0 0.5 75 25 11

Preparative:

Time Flow rate %A %B Curve

Initial 10.5 75 25 *
1.11 10.5 75 25 6

16.11 10.5 54 46 6
23.61 10.5 30 70 6
31.11 10.5 75 25 11



Scale-Up from an Analytical Column to a Column" Delta-Pak TM C18 5_t,300A"

Preparative Cartridge (3.9 x 150 mm) HPl '
Sample Neurotensin (Synthesis #2)
Load: 20 IJI (5 pg)

0. ] AU- Flow Rate: .5 ml/min.
Modifier: 0.02% HCI
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Analysis of Purified Fraction From Preparative Column: Delta-PakTM C18300A, 5H
phy (3.9 x 150 mm, HPI)Chromatogra Solvent A: Water/0.02% HCI

Solvent B: Acetonitrile/0.02% HCI
Gradient: 25%B to 46%B in 15 min.

-- to 70%B in 7.5 min.
100 Flow Rate: 0.5 ml/min.

Col. Temp.: 30° C
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Sample Load Comparison on a Column: Delta-Pak TM C18 151-h300A °

Preparative Cartridge (25x100mm)PrepPak_
cartridge

Sample: Neurotensin (Synthesis #2)
Flow Rate: 10.5 ml/min.

0,2 AU- Modifier: 0.02% HCI

Load: 100 !_1 (0.5mg)
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In order to scale-upfrom the 3.9 x 150 mm HPIcolumn to the preparative 25 x
100 mm PrepPakcartridge it is important to realize that both the column diameter
and column length, as well as the packinci particle size are changing. It is therefore
easiest to determine the flow rate and the sample load of the preparative column in
proportion to the column volumes. Thiswill result in identical retention times for both
the analytical and preparative column; but a decrease in resolution will be observed
for the preparative column due to the 15 micron packing material.

Flow Rateand SampleLoad:

Before the chromatography can be scaled-up from the 3.9 mm ID analytical
column to the 25 mm ID re arative column the actual column void volumes andP P
instrumentgradient delays need to be determined. The column, void volumes are
obtained with acetone and the instrumentgradient delay is obtained by removing othe
column, spiking eluent B with acetone and running a gradient from 100%A to 100_oB
(curve 11).

625 Analytical System:

Va=3.9 x 150 mm HPIcolumnvoid volume=1.559 ml

Da=analytical instrumentgradient delay=0.5835 ml

600 Preparative System:

Vp=25 x 100 mm PrepPakcartridge void volume = 32.66 ml

Dp=preparativeinstrumentgradient delay=6.6462 ml
,._.>



PreparativePurification of a Synthetic Peptide-Neurotensin

Scale-Upby Column Volume

1. UsingHCI as a modifier

2. Scaling-upfrom a 3.9 mm ID HPIcolumn to a 25 mm ID PrepPak
cartridge

a. Differentcolumn length (15 cm for the HPIcolumn versus 10 cm for
the PrepPakcartridge)

o

b. Same Delta-PakTMC18, 300A chemistry but different particle size
{5 micron for the HPIcolumn versus 15 micron for the PrepPak
cartridge)

3. Using two different HPLCsysytemsfor the separations ( 625 LC System
for the analytical and 600 Multi Solvent Delivery Systemfor the preparative)


