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Introduction

Supported Liquid Extraction (SLE) has been developed as an
alternative sample preparation method to remedy some of the
drawbacks of liquid-liquid extraction (LLE) including the forma-
tion of emulsions, the use of large amounts of hazardous solvents,
and difficulty in automating. Traditional SLE implements a solid
support of diatomaceous earth that absorbs an aqueous-based
sample to increase the surface area between it and the extracting
solvent, yielding an extremely efficient liquid-liquid extraction with
no emulsions and no need to manually separate liquids. Although
efficient, traditional diatomaceous earth-based SLE products can
be prone to sorbent inconsistencies and limited availability due
to the fact that diatomaceous earth is a natural resource. Recent
advances have introduced Novum Simplified Liquid Extraction
(SLE) products which are packed with a unique, synthetic SLE
sorbent that alleviates the challenges associated with a natural
resource. The novel, synthetic Novum SLE sorbent also provides
additional benefits including a higher loading capacity and con-
sistently more in-well headroom. For example, Novum MAX 96-
well plates have a loading capacity of 450uL and a headroom of
1.15mL while the Biotage® Isolute® SLE+ 400 L 96-well plate
has a headroom of 1.05mL.

In an effort to transition methods away from traditional diato-
maceous earth SLE materials, we performed a case study on a
steroid panel with a specific focus on betamethasone to demon-
strate two effective ways to increase recovery using the novel
Novum synthetic SLE material.

Materials and Methods

All reagents and solvents were HPLC or analytical grade. Analy-
ses were performed using an APl 3000™ LC/MS/MS (AB SCIEX,
Framingham, MA).

Sample Preparation

200uL Load:

1. 100 yL of plasma was diluted with 100 pL of water

2. Load 200pL diluted (1:1) water:plasma or spiked plasma into
each well of a Novum SLE MINI 96-Well Plate (part no.
8E-S138-FGA)

. Apply 5” Hg for 10 seconds

. Wait for five minutes

. Load 1x 1 mL elution solvent and elute by gravity flow

. Apply 5” Hg vacuum for 10 seconds to complete elution

. Blow down with N, (40°C for 60 minutes). Initially at 12 psi (for
20 minutes), then at 30 psi

. Reconstitute with 100 L Acetonitrile/Water (20:80) by
vortexing the plate at 1200 rpm for 5 minutes
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ﬂ For additional technical notes, visit www.phenomenex.com

300uL Load:

1. 100 pL of plasma was diluted with 200 pL of water

2. Load 300pL diluted (2:1) water:plasma or spiked plasma into
each well of a Novum SLE MINI 96-Well Plate (part no.
8E-S138-FGA)

3. Apply 5” Hg for 10 seconds

4. Wait for five minutes

5. Load 1x 1 mL elution solvent and elute by gravity flow

6. Apply 5” Hg vacuum for 10 seconds to complete elution

7. Blow down with N, (40°C for 60 minutes). Initially at 12 psi
(for 20 minutes), then at 30 psi

8. Reconstitute with 100 yL Acetonitrile/Water (20:80) by vortex-

ing the plate at 1200 rpm for 5 minutes

HPLC Conditions

HPLC analysis was performed with a Kinetex® 2.6um C18, 50 x
2.0mm column packed with core-shell particle media, providing
high resolving power and fast analysis time.

Column: Kinetex 2.6 uym C18
Dimensions: 50 x 2.0mm
Part No.: 00B-4622-AN
Mobile Phase:  A: Water with 0.1 % Formic acid
B: Acetonitrile with 0.1 % Formic acid
Flow Rate: 0.4mL/min

Gradient: Time (min) B (%)

0.00 0

3.00 95
3.50 95
3.51 20
6.00 20

Injection Volume: 10pL
Temperature: Ambient
Detection: APl 3000™ MS/MS (AB SCIEX)
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Results and Discussion

Maximizing Recoveries by Diluting to the Maximum Aqueous Hold-
ing Capacity of the Plate

Figure 1 compares recoveries of 9 steroids from plasma using
two different loading volumes on the Novum™ SLE MINI 96-well
plate while using dichloromentane (DCM) as the extraction sol-
vent. It was determined that loading a total volume of 300uL
(100 yL plasma plus 200 uL water) produced higher recoveries as
compared to loading a total volume of 200pL. By diluting a sam-
ple to the total water holding capacity of the plate (300 pL on the
Novum SLE MINI plate and 450 pL on the Novum SLE MAX plate),
there is a higher surface area for interaction with the extraction
solvent, improving the rate at which analytes partition into the or-
ganic elution solvent. A similar effect can be achieved when using
the Novum SLE MAX 96-well plate by diluting the sample to the
plate’s full aqueous holding capacity of 450 pL.

Figure 1. Analyte Recoveries under Various Loading Volumes
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Maximizing Recoveries Using a Binary Solvent System

Another way to increase analyte recovery using the Novum SLE
plate is to implement a binary solvent system using ethyl acetate.
Figure 2 compares the recoveries between an extraction using
DCM, EtOAc, and 10 % ethyl acetate (EtOAc) in DCM. While the
EtOAc provides the best recoveries for the steroid panel, Figure
2 shows the marked improvement in recovery of betamethasone
that can be obtained by adding 10 % EtOAc to the DCM extraction
(optimized method in Table 1). This trend is consistent across oth-
er extraction solvents as well, indicating that an improvement in
recovery can be achieved by adding 5-10 % EtOAc to any water
immiscible extraction solvent (including but not limited to Hexane,
DCM, MTBE, etc.).

While we were able to improve recovery by adding 10 % EtOAc to
our DCM elution, Triamcinolone still displayed poor recovery under
both the original and the optimized methods. Because Triamcin-
olone is very polar (Log P ~0.25), it simply requires a more polar
extraction solvent to remove it from the aqueous sample, which is
why only EtOAc gives acceptable recovery.
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Figure 2. Elution Solvent Optimization Study
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Table 1. Final Optimized Method

Novum SLE Optimized DCM Extraction

(Novum SLE MINI 96-well plate, Part No. 8E-S138-FGA)
1. Dilute 100 pL plasma with 200 L water
. Load 300pL of sample onto Novum SLE MINI 96-Well Plate

. Apply 5" Hg of vacuum for 10 seconds

2

3

4. Wait for five minutes
5. Add 1 mL DCM:EtOAc (90:10) and elute by gravity
6. Apply 5" Hg for 10 seconds to complete elution

7

. Blow down with N, (40°C for 60 minutes). Initially at 12 psi
(for 20 minutes), then at 30 psi.

8. Reconstitute with 100 pL Acetonitrile/Water (20:80)
by vortexing the plate at 1200 rpm for 5 minutes

Conclusion

This work shows the broad versatility of Novum SLE 96-well
plates which are able to implement a variety of extraction solvents
depending on analyst and analyte preference. By performing a
case study using betamethasone from plasma, we present helpful
optimization tips to boost analyte recovery with Novum SLE 96-
well plates. While using ethyl acetate as an extraction solvent
provides the best recoveries in most cases, this study shows that
diluting the sample up to a total volume of 300 yL on the Novum
SLE MINI 96-well plate and 450 uL on the Novum SLE MAX 96-
well plate will maximize the area of partition between the aqueous
sample and the organic solvent, thus improving recovery. More-
over, adding 5-10 % ethyl acetate to any organic extraction sol-
vent will improve its ability to wet the sorbent which also yields
improved recovery. However with very polar compounds, it may
be necessary to use 100 % ethyl acetate as an extraction solvent
to obtain acceptable recoveries.
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Ordering Information
Novum™ Simplified Liquid Extraction (SLE)

8E-S138-FGA Novum SLE MINI 96-Well Plate 1/Box
8E-S138-5GA Novum SLE MAX 96-Well Plate 1/Box
Accessories

AH0-7192 96-Well Collection Plate, 350 pL/well 50/pk
AHO-7193 96-Well Collection Plate, 1 mL/well 50/pk
AHO-7194 96-Well Collection Plate, 2 mL/well 50/pk
AH0-8635 96-Well Collection Plate, 2 mL Square/Round-Conical 50/pk
AHO0-8636 96-Well Collection Plate, 2 mL Round/Round, 8 mm 50/pk
AHO-7279 96-Well Collection Plate, 1 mL/well Round, 7 mm 50/pk
AHO0-8597 Sealing Mats, Pierceable, 96-Square Well, Silicone 50/pk
AHO0-8598 Sealing Mats, Pre-Slit, 96-Square Well, Silicone 50/pk
AHO0-8631 Sealing Mats, Pierceable, 96-Round Well 7 mm, Silicone 50/pk
AHO0-8632 Sealing Mats, Pre-Slit, 96-Round Well 7 mm, Silicone 50/pk
AHO0-8633 Sealing Mats, Pierceable, 96-Round Well 8 mm, Silicone 50/pk
AHO-8634 Sealing Mats, Pre-Slit, 96-Round Well 8 mm, Silicone 50/pk
AH0-7362 Sealing Tape Pad 10/pk
AH0-8950 96-Well Plate Manifold, Universal with Vacuum Gauge ea

If Novum SLE products do not perform as well or better than your current SLE
product, return the product with your comparative data within 45 days for a FULL
REFUND.

@ For additional technical notes, visit www.phenomenex.com Page 3 of 4
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Australia

1 +61 (0)2-9428-6444

+61 (0)2-9428-6445
auinfo@phenomenex.com

- oo

Austria
1 +43 (0)1-319-1301
+43 (0)1-319-1300
anfrage@phenomenex.com

-

Belgium
: +32 (0)2 503 4015 (French)
+32 (0)2 511 8666 (Dutch)
+31 (0)30-2383749
beinfo@phenomenex.com

et

Canada

+1 (800) 543-3681

: +1(310) 328-7768
info@phenomenex.com

s

China

: +86 (0)20 2282-6668

: +86 (0)20 2809-8130
chinainfo@phenomenex.com

-

Denmark

: +45 4824 8048

: +45 4810 6265
nordicinfo@phenomenex.com

-

Finland

: +358 (0)9 4789 0063

1 +45 4810 6265
nordicinfo@phenomenex.com

-

France

: +33 (0)1 30 09 21 10

1 +33 (0)1 30 09 21 11
franceinfo@phenomenex.com

-

Germany

+49 (0)6021-58830-0

1 +49 (0)6021-58830-11
anfrage@phenomenex.com

o

India
: +91 (0)40-3012 2400
+91 (0)40-3012 2411
indiainfo@phenomenex.com

-+ o

Ireland

+353 (0)1 247 5405

1 +44 1625-501796
eireinfo@phenomenex.com

- oo

Italy

: +39 051 6327511

1 +39 051 6327555
italiainfo@phenomenex.com

-

www.phenomenex.com

-

oo

oo

oo

oo

oo

T

-

oo

oo

-

Luxembourg

: +31 (0)30-2418700

+31 (0)30-2383749
nlinfo@phenomenex.com

Mexico
001-800-844-5226

: 001-310-328-7768

tecnicomx@phenomenex.com

The Netherlands

: +31 (0)30-2418700

+31 (0)30-2383749
nlinfo@phenomenex.com

New Zealand

+64 (0)9-4780951

+64 (0)9-4780952
nzinfo@phenomenex.com

Norway
+47 810 02 005

: +45 4810 6265

nordicinfo@phenomenex.com

Puerto Rico

- +1 (800) 541-HPLC

+1(310) 328-7768
info@phenomenex.com

Spain

: +34 91-413-8613
: +34 91-413-2290

espinfo@phenomenex.com

Sweden

: +46 (0)8 611 6950
. +45 4810 6265

nordicinfo@phenomenex.com

United Kingdom
+44 (0)1625-501367

- +44 (0)1625-501796

ukinfo@phenomenex.com

USA
+1(310) 212-0555

- +1 (310) 328-7768

info@phenomenex.com

All other countries
Corporate Office USA [@]

- +1 (310) 212-0555
- +1 (310) 328-7768

info@phenomenex.com

Phenomenex products are available worldwide. For the distributor in your country,
contact Phenomenex USA, International Department at international@phenomenex.com
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Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions which may be viewed at
www.phenomenex.com/TermsAndConditions.

Trademarks

Kinetex is a registered trademark and Novum is a trademark of Phenomenex. API 3000 is a
trademark of AB SCIEX Pte. Ltd. AB SCIEX is being used under license. Biotage and Isolute are
registered trademarks of Biotage AB.

Disclaimer

Novum is patent pending.

Phenomenex is in no way affiliated with Biotage.
© 2014 Phenomenex, Inc. All rights reserved.
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