Ascentis Express Peptide PSUPEea
ES-C18 HPLC Columns

The Fused-Core Advantage for Bioseparations

® Improved Peak Shape
on any HPLC System

e Extreme Stability with
TFA and Other Additives

e Rugged HPLC Column
Design
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Fused-Core Particles Traditional Porous Particles
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The innovative manufacturing process for Fused-Core particles produces a very narrow particle size distribution. A narrow

Narrow Particle
Size Distribution

particle size distribution allows for the use of large porosity frits that resist clogging, resulting in a more rugged column.
Traditional porous particles are not manufactured in a way to yield extremely narrow particle size distributions.

Consistent
Bed
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The “A” term in the van Deemter equation accounts for the effects of inhomogeneities in the packed bed of an HPLC
column. Narrow particle size distributions form a more consistent packed bed and a consistent path length, minimizing
analyte diffusion through the column. This eddy diffusion is effectively independent of mobile phase velocity.
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The short diffusion path of the Fused-Core particle yields sharper peaks than traditional porous particle columns.

The minimized resistance to mass transfer, the “C”" term in the van Deemter equation, of the Fused-Core particle provides
sharper peaks than traditional porous particles. The short diffusion path also permits the use of higher flow rates without
peak broadening.
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A Breakthrough in Bioseparations Performance

Ascentis Express Peptide ES-C18

Ascentis” Express Peptide ES-C18 is a high-
speed, high-performance liquid chromatogra-
phy column based on a 160 A Fused-Core’
particle design. The Fused-Core particle pro-
vides a thin porous shell of high-purity silica
surrounding a solid silica core. This particle
design exhibits very high column efficiency for
high MW solutes (up to 20 kDa) due to the shal-
low diffusion paths in the 0.5-micron thick
porous shell and the small overall particle size
of 2.7 microns.

Table 1. Specifications for

Ascentis Express Peptide ES-C18
Silica  High Purity Type B
Phase  Sterically protected C18

Ordering Information
Ascentis Express Peptide ES-C18 Columns

Length (cm) Guard Cartridges
3 5 7.5 10 15 Pk. of 3
Analytical 21 53299-U 53301-U 53304-U 53306-U 53307-U 53536-U
(mml.D) 30 53308-U 53311-U 53312-U 53313-U 53314-U 53537-U
46  53316-U 53318-U 53323-U 53324-U 53328-U 53542-U
75 — 558U — — 53549-U —
100 — 535440 — — 53552-U —
Capillary 200 — 535450 — — 53553-U —
(pm1.D.) 300 — 535460 @ — — 53552-U —
500 — 535470 — — 53558-U —
1000 —  53548-U — — 53561-U —

Ascentis Express Cartridge Holder

pHrange 1-9
Temperature 100 °C
Average pore diameter 160 A
Surface area, nitrogen  80sq.m/g
Pore volume 0.30mL/g
Particle density 1.3 g/cc

Description

Applications

Ascentis Express Peptide ES-C18 columns utilize a steric-protected
C18 bonded phase with extremely high resistance to acid-catalyzed
hydrolysis of the siloxane bond that attaches the C18 chain to the
surface. Thus, the combination of low pH and elevated temperature
operation of the column is well tolerated. Peptide separations are ef-
ficiently conducted using low pH mobile phase modifiers, often at 0.1%
concentration. Most popularly employing trifluoroacetic acid (TFA),
and the related perfluorocarboxylic acids, pentafluoropropionic acid
(PFPA) and heptafluorobutyric acid (HFBA). Additional opportunities
for UV detection at low pH operation is with mineral acids such as
phosphoric acid (1-20 mM). For MS detection 0.1% formic acid is most
commonly employed (sometimes acetic acid), but significant benefit
to peak shape can be realized with 0.1% formic acid adjusted to pH 3.5
(with ammonium hydroxide, for instance), especially with basic pep-
tides. This is likely due to greater availability of formate anion for ion
pairing.

Pharmaceutical Peptides

Many peptides have been investigated as therapeutic pharmaceuti-
caldrugs and are active vasodilators, vasoconstrictors, hormones, and
neuropeptides. Using reversed-phase HPLC, it is possible to solve the
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tasks of identification, purity monitoring, and quantitative analy-
sis in many cases, including those where the application of other
methods is impossible.

Synthetic Peptides

The difficulty with synthetic peptides involves the production
of many “deletion variants”. A deletion may occur at any pointin
the peptides synthesis and so several versions of the peptide are
produced which are absent one, two or three amino acids from
the desired product. This makes for an interesting chromato-
graphic problem because the resultant peptide mix contains
peptides that are very similar in structure.

Peptide Mapping

Protein analysis and characterization has become more crucial
due to many biopharmaceutical advances. Peptide mapping via
LC-MS is one such technique that is commonly used today. A
typical procedure involves the preparation of a tryptic digest
from the protein, with subsequent characterization using re-
versed-phase, gradient HPLC separation followed by mass
spectral analysis and database search.




Difficult Separations on Ascentis Express Peptide ES-C18

Figure 1. Basic Peptides

column:

mobile phase A:
mobile phase B:
additive:
gradient:

flow rate:
temp.:

det.:

injection:
sample:

Ascentis Express Peptide ES-C18, 10 cm x 2.1 mm I.D. (53306-U)
0.1% (v/v) additive in water

25:75,0.4% (v/v) additive in water:acetonitrile

formic acid, pH 3.5 (adjusted with ammonium hydroxide)
initial = 15% B, slope = 2% MeCN / column volume

0.3 mL/min

35°C

ESI(+)-TOF

1pL

5mg/L peptide 1&3, T mg/L peptide 2, 15 mg/L peptide 4

Peptide probes (listed in order of elution):

1. ac-GGGLGGAGGLKG

monoisotopic mass: 941.5

2. ac-KYGLGGAGGLKG monoisotopic mass: 1118.6
3. ac-GGAVKALKGLKG monoisotopic mass: 1139.7
4. ac-KYALKALKGLKG monoisotopic mass: 1330.8
3
1 4

Min 6004934

Figure 3. Carbonic Anhydrase Tryptic Digest

column:

mobile phase A:
mobile phase B:
gradient:

flow rate:
temp.:

det.:

injection:

Ascentis Express Peptide ES-C18, 10 cm x 4.6 mm 1.D. (53324-U)
0.1% (w/v) TFA in water

0.1% TFA (w/v) in 40:60 water:acetonitrile

initial = 3% B to 100% B in 53 min.

1.0 mL/min

30°C

UVat215nm

20pL

—e
T T
20 30 40 50
Min 6004936

Figure 2. Peptide Test Mix

column:

mobile phase A:
mobile phase B:
gradient:

flow rate:
temp.:

det.:

injection:

Ascentis Express Peptide ES-C18, 10 cm x 4.6 mm 1.D. (53324-U)
0.1% (w/v) TFAin 90:10 water:acetonitrile

0.095% (w/v) TFA in 25:75 water:acetonitrile

initial = 0% B to 50% B in 15 min.

1.5 mL/min

30°C

UVat220 nm

5uL

The test mix employed contains the following peptides

1. Gly-Tyr MW =252
2. Val-Tyr-Val MW =379
3. Met Enkephalin MW =574
4. Angiotensin |l MW =1032
5. Leu-Enkephalin MW = 555
1 6. Ribonuclease MW = 13,700
7. Bovine Insulin MW = 5733 7
6
2
3
4 5
T T
0 2 4 6 8 10 12 14
Min 6004935

Figure 4. Small Proteins

column:
mobile phase A:
mobile phase B:

Ascentis Express Peptide ES-C18, 10 cm x 4.6 mm 1.D. (53324-U)
0.1% (w/v) TFA in 90:10 water:acetonitrile
0.095% (w/v) TFA in 25:75 water:acetonitrile

gradient: initial = 25% B to 40% B in 15 min.; then to 60% B at 20 min.
flow rate: 1.5 mL/min
temp.: 30°C
det.: UVat220nm
injection: 4plL
1. Ribonuclease MW = 13,700
2. Porcine Insulin MW = 5,780
3. Bovine Insulin MW = 5,730
4. Human Insulin MW = 5,800
5. Cytochrom C MW = 12,327
6. Lysozyme MW = 14,700
3
2
4
5
6
T T T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18
Min 6004937

TRADEMARKS: Ascentis is a registered trademark of Sigma-Aldrich Co. LLC. Fused-Core is a trademark of Advanced Materials Technologies, Inc.
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Competitor Comparison

Basic Peptides

Columns run under equivalent conditions of gradient slope
(A % MeCN per column volume).

Peptide probes (listed in order of elution):
1. ac-GGGLGGAGGLKG Monoisotopic mass: 941.5

Column Backpressure

m|

column: (18,10 cmx 2.1 mmI.D. 2. ac-KYGLGGAGGLKG Monoisotopic mass: 1118.6
mobile phase A:  0.1% additive in water 3. ac-GGAVKALKGLKG Monoisotopic mass: 1139.7 .
mobile phase B:  25:75, (0.4 % additive):acetonitrile 4. ac-KYALKALKGLKG Monoisotopic mass: 1330.8 §
additive: formicacid, pH 3.5 (adjusted with ammonium hydroxide) Peptide probes increase in basicity and hydrophobicity. = g
gradient: initial = 15% B, slope = 2% MeCN / column volume g
flow rate: 0.3 mL/min 2 2
temp.: 35°C a
det.: ESI(+)-TOF LS R e
injection: 1pL Column
sample: 5mg/L peptide 1& 3, 1 mg/L peptide 2, 15 mg/L peptide 4
q q . Avg Peak Width of Basic Peptides
A. Ascentis Express Peptide ES-C18, 2.7um C. Competitor V C18, 1.5um = L ’
3 1 E 04 ]
; £
5.0
1 4 = | | | I
= < a
Z.02 2 et
4 = Column
2 i Avg h/w of Basic Peptid
vg h/w of Basic Peptides
A L : g
0 2 ' 4 6 § ) H p [T
Min 6004938 Min 6004940 S 6
f;, 4
B. Competitor Z C18, 3.5um D. Competitor W C18, 1.7um = 3
3 < -] v a
3 0
Column
: 4 Avg Tailing Factor of Basic Peptides
L 4 18
=16
c 14
2 2 g12
, : : ; : : 2 , - - - - 4 - s =10 | < | o |ul]e
0 2 4 6 0 2 4 6
Min 6004939 Min 6004941 Column
Experimental Setup: Columns and Elution Gradients
Pore Grad slope
Column pm (R) ID (mm) L (cm) CV (mL)* start %B [A%MeCN/CV]
A. Ascentis Express Peptide ES-C18 2.7 160 2.1 10 0.190 15 2
B. CompetitorZ (18 3.5 300 2.1 10 0.216 15 2
C. Competitor V(18 1.5 120 2.0 10 0.205 15 2
D. Competitor W (18 1.7 130 2.1 10 0.186 15 2
*(V determined as follows: t,=r.t. of unretained component. d, =r.t. of unretained component with ZDV union in place of column. CV = (t, - ;) x mL/min
Some Quantitative Comparisons
Peak 1 Peak 2 Peak3 Peak 4
Column Wi, h/W1/z TFO.'I Wy, h/W1/1 TFO.] Wy, |'|/W|/2 TF0.1 W, |'|/W|/2 TF0.1
A. Ascentis Express Peptide ES-C18, 2.7 pm 0.0258 9725 1.20 0.0224 1520 1.00 0.0344 11321 1.00 0.0267 9706 1.30
B. CompetitorZ (18,3.5 pm 0.0344 4082 1.14 0.0344 572 1.25 0.0387 8267 1.08 0.0387 3871 1.74
C. CompetitorV (18, 1.5 pm 0.0344 4418 1.03 0.0344 548 1.06 0.0516 3044 2.69 0.0430 1281 2.38
D. Competitor W (18, 1.7 pm 0.0258 7568 1.10 0.0241 1203 1.20 0.0241 1942 1.00 0.0301 6684 1.30
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Sigma-Aldrich® Worldwide Offices

Argentina

Free Tel: 0810 888 7446
Tel: (+54) 11 4556 1472
Fax: (+54) 11 4552 1698

Australia

Free Tel: 1800 800 097
Free Fax: 1800 800 096
Tel: (+61) 29841 0555
Fax: (+61) 2 9841 0500

Austria
Tel: (+43) 16058110
Fax: (+43) 16058120

Belgium

Free Tel: 0800 14747
Free Fax: 0800 14745
Tel: (+32) 389913 01
Fax: (+32) 389913 11

Brazil

Free Tel: 0800 701 7425
Tel: (+55) 113732 3100
Fax: (+55) 11 5522 9895

Canada

Free Tel: 1800 565 1400
Free Fax: 1800 265 3858
Tel: (+1) 905 829 9500

Fax: (+1) 905 829 9292

Chile
Tel: (+56) 2 495 7395
Fax: (+56) 2 495 7396

China

Free Tel: 800 819 3336
Tel: (+86) 21 6141 5566
Fax: (+86) 21 6141 5567

Czech Republic
Tel: (+420) 246 003 200
Fax: (+420) 246 003 291

Denmark
Tel: (+45) 43 56 59 00
Fax: (+45) 43 56 59 05

Finland
Tel: (+358) 9 350 9250
Fax: (+358) 9 350 92555

France

Free Tel: 0800 211 408
Free Fax: 0800 031 052
Tel: (+33) 474 82 28 88
Fax: (+33) 474 95 68 08

Germany

Free Tel: 0800 51 55 000
Free Fax: 0800 64 90 000
Tel: (+49) 89 6513 0
Fax: (+49) 89 6513 1160

Hungary

Ingyenes telefonszam: 06 80 355 355
Ingyenes fax szdm: 06 80 344 344
Tel: (+36) 1235 9063

Fax: (+36) 1269 6470

India

Telephone

Bangalore: (+91) 80 6621 9400
New Delhi: (+91) 114358 8000
Mumbai: (+91) 22 2570 2364
Hyderabad: (+91) 40 4015 5488
Kolkata: (+91) 33 4013 8003
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Bangalore: (+91) 80 6621 9550
New Delhi: (+91) 11 4358 8001
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Ireland
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Free Fax: 1800 600 222
Tel: (+353) 402 20370
Fax: (+ 353) 402 20375

Israel

Free Tel: 1800 70 2222

Tel: (+972) 8 948 4100
Fax: (+972) 8 948 4200

Italy

Free Tel: 800 827 018
Tel: (+39) 02 33417310
Fax: (+39) 02 3801 0737

Japan
Tel: (+81) 3 5796 7300
Fax: (+81) 3 5796 7315

Korea
Free Tel: (+82) 80 023 7111

Free Fax: (+82) 80 023 8111

Tel: (+82) 31 3299000
Fax: (+82) 31329 9090

Malaysia
Tel: (+60) 3 5635 3321
Fax: (+60) 3 5635 4116

Mexico

Free Tel: 01 800 007 5300
Free Fax: 01 800 712 9920
Tel: (+52) 722 276 1600
Fax: (+52) 722 276 1601

The Netherlands
Free Tel: 0800 022 9088
Free Fax: 0800 022 9089
Tel: (+31) 78 620 5411
Fax: (+31) 78 620 5421

New Zealand

Free Tel: 0800 936 666

Free Fax: 0800 937 777
Tel: (+61) 2 9841 0555
Fax: (+61) 2 9841 0500

Norway
Tel: (+47) 23 17 60 00
Fax: (+47) 2317 60 10

Poland
Tel: (+48) 61 8290100
Fax: (+48) 61829 01 20

Portugal

Free Tel: 800 202 180
Free Fax: 800 202 178
Tel: (+351) 21 924 2555
Fax: (+351) 21924 2610

Russia
Tel: (+7) 495 621 5828
Fax: (+7) 495 621 6037

Singapore
Tel: (+65) 6779 1200
Fax: (+65) 6779 1822

Slovakia
Tel: (+421) 255 571 562
Fax: (+421) 255 571 564

South Africa

Free Tel: 0800 1100 75

Free Fax: 0800 1100 79
Tel: (+27) 11979 1188
Fax: (+27) 11979 1119

Spain

Free Tel: 900 101 376
Free Fax: 900 102 028
Tel: (+34) 9166199 77
Fax: (+34) 9166196 42

Sweden
Tel: (+46) 8 742 4200
Fax: (+46) 8 742 4243

Switzerland

Free Tel: 0800 80 00 80
Free Fax: 0800 80 00 81
Tel: (+41) 81755 2828
Fax: (+41) 81755 2815

United Kingdom
Free Tel: 0800 717 181
Free Fax: 0800 378 785
Tel: (+44) 1747 833 000
Fax: (+44) 1747 833 313

United States
Toll-Free: 800 325 3010
Toll-Free Fax: 800 325 5052
Tel: (+1) 314771 5765
Fax: (+1) 314 771 5757
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Tel: (+84) 3516 2810
Fax: (+84) 6258 4238

Internet
sigma-aldrich.com

x ®
(45
10% M IX
Paper from
responsible sources
FSC

www.fsc.org FSC® 0006572

Order/Customer Service (800) 325-3010 « Fax (800) 325-5052 World Headquarters
Technical Service (800) 325-5832 - sigma-aldrich.com/techservice s L30'50 ’\Sﬂ%ruce St.
Development/Custom Manufacturing Inquiries SAFC’ (800) 244-1173 t. Louis, 63103

nant® ! (314) 771-5765
Safety-related Information sigma-aldrich.com/safetycenter sigma-aldrich.com

Enabling Science to
Improve the Quality of Life

©2012 Sigma-Aldrich Co. All rights reserved. SIGMA, SAFC, SIGMA-ALDRICH, ALDRICH, FLUKA, and SUPELCO are trademarks belonging to Sigma-Aldrich Co. and its affiliate Sigma-Aldrich “‘{"ﬂ
Biotechnology, L.P. Sigma brand products are sold through Sigma-Aldrich, Inc. Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich 410043A
publications. Purchaser must determine the suitability of the product(s) for their particular use. Additional terms and conditions may apply. Please see reverse side of the invoice or packing slip.




