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Data

management
27%

Sample
processing
61% _
Collection
6%

Analysis
6%

R.E. Majors, LC/GC Magazine, 1992, 1997, 2002
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Real World & Real Samples . ‘
|deal situation Typical starting situation
H
|
Sample prep
< tools /

Time (min) Time (min)
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Overview of Presentation ‘ :

General SPE theory

Featured sample prep devices & techniques
1. Hybrid SPE particles
— Improved sensitivity for LC-MS in bioanalysis
2. Molecularly-imprinted particles
— Analyte/matrix-specific sorbents
3. Solid phase microextraction fibers
— Solventless sample prep

For each device: What it is, how it works, examples
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Goals of Sample Preparation ‘ :

Remove matrix
Increase concentration of analyte
Exchange solvent

Other considerations:
e Automation
« Exhaustive vs. equilibrium

Surface chemistry R. =
 Affects k and alpha

@ 2009 Sigma-Aldrich Co. All rights reserved. SIGMA -ALDHICH ®



= J /
Ry
Basic SPE Concept s &>
w:

!

.Cartridge

Packing

— material

Frits
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Three SPE Strategies .‘ S

Bind-Elute Strategy

 Bind: Analytes bind to sorbent, unwanted matrix components
are washed off

 Elute: Change eluant
* Analytes are concentrated via evaporation prior to analysis

Interference Removal Strategy

» Bind all unwanted matrix components and allow analytes to
pass through during the sample loading stage

Fractionation Strategy

* Retain and sequentially elute different classes of compounds by
modifying eluant pH or % organic
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Bind-Elute Strategy Diagram

1) Apply
sample to
SPE cart. 2) Apply 3) Apply

wash solvent

Original sample
(analytes & IS

1

iIn a matrix)

i L

@ @
Bind-Elute sorbent types: I |_|
DSC-C18, Supel-Select °
HLB, SupelMIP, ENVI- Matrix fraction Analyte
Carb Plus, PS/DVB, = waste fraction
DSC-MCAX, Envi-
ChromP
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elution solvent
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4) Evaporate
elution solvent,
reconstitute

— __, HPLCor
GC analysis
Purified &
concentrated
Adilute  analytes & IS
solution of
analytes & IS
in the

elution solvent
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Interference Removal Strategy Diagram ﬁ

3) Evaporate

elution solvent,
1) Apply reconstitute
sample to
SPE cart. 2) Apply
elution solvent Lo
5 HPLC or

Original sample GC analysis

(analytes & IS

iIn a matrix)
Purified &
- concentrated
A dilute analytes & IS
solution of
analytes & IS
Intebrfertetnce Removal eIuti(I)r:ltgc?lvent
sorbent types:
HybridSPE, QUEChERS,
PSA, Envi-Carb, Dual Analyte
Layer fraction
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Fractionation Strategy Diagram

1) Apply 2) Apply 3) Apply  3) Apply

sampleto  wash solvent elution elution
SPE catrt. solventl  solvent 2
Original Sam;k i i
(analyte & IS 5
In matrix)
— —
L

Fractionation sorbent

-

types: DSC-MCAX, Ag-
lon, DSC-SCX, DSC-
SAX
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Fraction 1
— —» HPLC or
GC analysis
A dilute
solution of
analyte and IS
in elution solvent
Fraction 2
— > HPLCor
GC analysis
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Sample Prep Devices S

Hybrid SPE particles
* Improved sensitivity for LC-MS in bioanalysis

Strategy: Interference removal
Goal: Remove matrix

11
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HybridSPE™-Precipitation
(HybridSPE-PPT)

96-well SPE plates and cartridges
Zirconia-coated silica particles

Features:

 Selective removal of phospholipid
interferences and precipitated proteins

« Simple 2-3 step procedure
Benefits

* Improved LC-MS sensitivity (reduced matrix
effect)

 Enhanced column lifetime
» Gradients not needed to clean column

12
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Monitoring Phospholipid Contamination

PLs major component of cell membranes
Polar head group, non-polar tail

Largest subclass (phosphatidylcholine) monitored
using m/z 184 or m/z 104 fragment ions

Used as a marker for ion-suppression risk

™
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assessment during LC-MS/MS tibd
- Determine selectivity effectiveness of sample prep g 3
technique
R
m/z 184, +2H (L
\
CH; 0
H;C\ {’ \\P /ox R |
polar head group /N\//\O‘f \ non-polar “tail”
HsC o H
13 m/z104. +H / J.L. Little et al. / J. Chromatogr. B 833 (2006) 219-230
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Problem: Protein and Phospholipid Accum @i on
HPLC Column

Standard protein ppt technique

Reduces performance Monitoring PLs at
Increases backpressure 184 m/z
Unpredictable carry-over & elution in future

Injections

Gradients needed to clean column \w

Inj. #20, 2150 psi /
e — . 1

[ I
Inj. #10 W
_ I h o ﬁw Increasing back-
Inj. #5 L e pressure from
T w?\du\\w‘ L B protein
Inj. #1, 2020 psi L e precipitation, and
o Ty T baseline from
Time (min) phospholipid build

up

12 HPLC column: Sub-2um C18, 5cm x 2.1 mm I.D.
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Solution: Phospholipids Selectively Remov ‘
using HybridSPE-PPT Technology

Proprietary HybridSPE o
zirconia-coated silica Phospholipids

| O q,,
| ~Zr QP o
© £
-The.Zr atom on the particle acts as a Si-OH ~N—
Lewis acid
Si-O-
* The phosphate groups on the S
phospholipids are strong Lewis bases O Lewis acid (electron
. . . Y Zr‘-DH acceptor) because it
and complex with the zirconium atoms  f—0~ has empty d-orbitals.

* Analytes are eluted free of
sphospholipids
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HybridSPE-PPT Method (96-Well Format) s 59

=\ ™~ Precipitated
Proteins
[~
Retained e
Fhosphalipids JE=2=2

Precipitate Mix Apply vacuum
proteins in well

* 100 pL plasma/serum

* 300 pL 1% formic acid in
acetonitrile

* Add I.S. as necessary

Resulting filtrate/eluate is free
of proteins and phospholipids,
ready for LC-MS

16
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Improved Situation: No Protein or Phospho
Accumulation Using HybridSPE-PPT

j\

Consistent column performance
No increase in backpressure

Eliminates carry-over & elution in future injections
Extends column lifetime

Gradients are not needed to clean column Monitoring PLs at

184 m/z
184 m/z |

2000

Inj. #20, 1925 psi
o 10

- Time (min)
Inj. #1, 1920 psi

T T T T T T I T T T T T T T T T T
0 10 20
Time (min)

No change in
back-pressure

and baseline
17
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Improved Through-put with HybridSPE- ‘l S=a e

PPT 300
Elimination of need for gradient
clean-up improves sample 700 ~ 2 HybridSPE-PPT
throughput
600 B Std. PPT

500 -

Gradient, 20 min.
~ 70 inj./day

Injs./day/instrument
N
o
o
|

Isocratic, 2 min.
~ 700 inj./day

T
Time (min) 2 min.

18
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Overlay of HybridSPE-Small Volume and ‘ =
Protein Precipitation Samples

Methadone and metabolites from plasma
Sample was extracted using HybridSPE-PPT or standard PPT

High concentration (1200 ng/mL), still shows suppression with standard ppt
method

=104 |+ES| EIC[264.1700, 2781300, 310.2100) Scan Frag=150.00 EDDP

1441
1.34 HybridSPE-Small Volume D.ajgas} Methadone

1.2

114 \ }
14 1.21080
0.9

0.8
0.7{ Protein Precipitation Method —
0.6

0.5+
0.4+

ﬁ Y }

01 02 03 04 05 0 07 08 09 1 11 12 13 14
Counts wz, Acquizition Time [min)

19
Column: Ascentis Express RP-Amide 10 cm X 2.1, mm I.D., 2.7um; ESI+ detection
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Calibration: Methadone Plasma Extracts ‘ =

Comparison of response HybridSPE-PPT vs. standard protein ppt

3.0E+04
¢ Methadone STD
A Plasma HybridSPE 4
. 2.0E+04 -
= M PPT _
S o
S
1.0E+04 -
|
1
0.0E+00 | | | | \ |
0 200 400 600 800 1000 1200

conc. (pg/mL)

20
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HybridSPE™ — Precipitation
Technology (HybridSPE-PPT)

« Simplicity of protein precipitation and
selectivity of SPE

* Nearly complete depletion of
phospholipids and precipitated proteins

» 2-3 step generic procedure

» 96-well and cartridge dimensions
* 50 mg/2 mL per well
* 15 mg/0.8 mL per well

» Compatible with automation

* No need for gradients to clean HPLC
column

21
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HybridSPE™-
Precipitation Technology

Bridging the Gap between Simplicity and Selectivity
in Pharma Bioanalytical Sample Prep

..........
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Sample Prep Devices s $~9

Molecularly-imprinted particles
» Analyte/matrix-specific sorbents

Strategy: Bind-elute
Goal: Remove matrix

22
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High-Specificity SPE (SupelMIPs)

96-well SPE plates and cartridges
Molecularly imprinted polymer particles

Developed by MIP Technologies, Lund,
Sweden

Features:

* Very selective extraction

 Predefined protocols: no method development ’
Benefits: : v

* Permits more rigorous washing to remove
matrix

* Analysis at extremely low concentrations (ppb,
ppt)

23
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Molecularly imprinted polymers (MIPs) are polymers that have been
prepared by polymerizing either pre-formed or self-assembled monomer-
template complexes together with a cross-linking monomer. After removal
of the template molecule, a polymer with binding sites for the template is
obtained.

The Molecular Imprinting Process

SIGMA-ALDRICH"®
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The MIP Binding Site

Graphical
representation of
the MIP binding
site, which
contains a cavity
of the right size
and attractive
molecular
features that can
bind to the target
molecule(s). Non-polar subsite A

Non-polar subsite B

25
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Overview of a Typical SupelMIP SPE -4 e

Procedure

Very simple methods. o 06 o 0

Sample Load Wash Elution
Full protocols are H
y
.

ncluded with each MIP %a~
included wi Yo,
¢ |l
’
X %

product.
Protocols may require
optimization depending
on the sample matrix.
A VA ® *

© condition and equilibrate SupelMIP SPE

€) sample Load

ﬂ Application of a series of vigorous wash steps

that will selectively retain analyte(s) of interest
but elute interfering components

o Analyte elution

26
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SupelMIP Chloramphenicol: Analysis in “ =

Chloramphenicol is an antibiotic that is monitored in honey.

Honey
3.E+08
AP —MIP
S 2.6+08 —LLE
o
o
Lo
o
9
0 1.E+08
|_
0.E+06 T T T T
0 1 2 3 4
Time (min)

standard

LLE

generic
polymer

experimental concentration (ng/mL)

theoretical concentration (ng/mL)

Background from honey sample cleaned
by SupelMIP-SPE and LLE for
chloramphenicol analysis.

27
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Comparison of matrix effect (ion
suppression) between different clean-up
methods for honey. Samples were spiked
with CAP prior to analysis.
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SupelMIP Products

PAHSs in edible oils

Nitroimidazoles in milk, eggs and
other foods

Nonsteroidal anti-inflammatory
drugs (NSAIDS) in wastewater and
other matrices

Fluoroquinolones in bovine
kidney, honey and milk

Amphetamines and related
compounds in urine

Chloramphenicol in plasma,
urine, milk, honey and shrimp

NNAL - nitroso compound in urine

TSNAS - tobacco specific
nitrosamines in urine and tobacco

B-agonists and B-blockers in
tissue, urine and wastewater

Clenbuterol in urine
Triazines in water
Riboflavin in milk

5 ) I 5 I 2 ) . I
e e et e e e e e e e e e e e e
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In development:
= Nicotine and Cotinine in gum, urine

= Aminoglycosides in cell culture broth,
honey, kidney

= Crystal violet in fish tissue

= Malachite green in fish tissue
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SupelMIP™ SPE — Fluoroguinolones

Detailed MIP Protocols | e
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Sample Prep Devices =

Solid phase microextraction fibers
» Solventless sample prep, plus...

Strategy: Bind-elute
Goal: Analyte concentration

30
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Solid Phase Microextraction (SPME) ﬁ =

Holder assemblies (manual, autosampler, robots)
Coated fibers (adsorbent and absorbent)

Janusz Pawliszyn, Univ. of Waterloo; unique and
proprietary to Supelco

Economical enrichment technique mainly for trace
analysis

Initially for GC analysis, now new fibers for LC

Features:

* Very limited or no use of solvents

 All types of samples & matrixes

 Direct immersion or headspace

* Designs for manual, autosamplers and robots
Benefits:

* Economical

» Highly consistent, quantifiable results

» Portable (field use) and reusable

* Reduces lab animal sacrifice

31
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SPME Fiber Coating: The Business
End

Not an exhaustive extraction technique

An equilibrium is set up between analytes dissolved in the sample
(solution or gas phase) and in the liquid coating on the fiber.

The fiber coating consists of:

« Matrix/binder (e.g. PDMS)
 Particles (e.g. C18, carbons, DVB)

. SHD E— e : Y
Enlargement of ‘%

the SPME fiber Equilibrium of
coating analyte conc. in
32 fiber and sample

SIGMA-ALDRICH"®
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PDMS-DVB Fiber SEM

Cross section of the PDMS-DVB fiber. The center is a fused silica core,
surrounded by a Stableflex core. The 3-5um DVB particles are
suspended in PDMS and layered over the cores. 275x magnification.

20 um EHT = 2.50 kV | Mag= 274X ‘ Date :21 Aug 2009
|_| WD = 38mm StageatT= 00° Signal A= SE2 Time :14:24:18
33 Photomicrograph of SPME fiber provided by Prof. Dan Armstrong, U. Texas Arlington
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PDMS-Carboxen Fiber SEM

3000X magnification of the Carboxen PDMS coating. The 3-5um
Carboxen particles are suspended in PDMS.

EHT= 250 kY Mag= 323KX
WD = 53 mm Stay

34 Photomicrograph of SPME fiber provided by Prof. Dan Armstrong, U. Texas Arlington
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Distribution Constant

Concentration of analyte in stationary phase compared to
concentration of analyte in solution:

K=nJ/V,C)°
K = Distribution constant
n, = Moles of analyte in stationary phase

V,; = Volume of stationary phase
C,° = Final analyte concentration in sample

35
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Silica Rod
Liquid Polymer
Analyte a Y
Adsorbed Aqueous
| Solution
~— Vial
Rapid
uptake
onto : : | :
Szlber Time

SIGMA-ALDRICH"®
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“Dials” to Turn in SPME Methods ﬁ =7

Type of coating (polarity)
Coating thickness

Headspace vs. direct immersion extraction
lonic strength, pH, polarity of sample solution

Extraction time
Extraction temperature

Inlet liner volume (GC)

Instr
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SPME Extraction of Odor-Causing ' n \1“

Compounds in Water at 2 ppt (GC/MS)

2-Isopropyl-3-methoxypyrazine (IPMP)
2-Isobutyl-3-methoxypyrazine (IBMP)
2- Methylisoborneol (MIB)
2,4,6-Trichloroanisole (1.S. 8ppt)

a kr 0 bd P

(£) Geosmin

Sample: 25mL water containing odors at 2
ppt 25% NaCl 40mL vial 1
Fiber: 2cm DVB/Carboxen™/PDMS

Extraction: heated headspace, 30 min, 65°C,

rapid stirring
Desorption: 3 min, 250°C, splitter closed W
Column: Equity-5, 30m x 0.25mm x 0.25um

f||m [ L L L I
Oven 60°C (L min) to 250°C at 8°C/min 6.00 7.00 8.00 9.00 10.0011.00 12.00 13.00 14.00 15.00
Det.: quadrupole MS, selected ion mode

38
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1.0 1

0.0

39

Quantitative SPME

‘i \ .

Linearity of Odor-Causing Compounds from Water at ppt Levels (SPME-

GCIMS)

¢ IPMP r2=0.9900, yint=+0.015

B IBMP r2=0.9959, yint=+0.028

A MIB r2=0.9983, yint=0.021
X Geosminr2=0.9988, yint=-0.071

A

-~
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6
part per trillion
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Peppermint OIl in Chocolate Cookie Bar ‘
1 1. Solvent 3 SPME Fiber: 100pm PDMS
2. Internal standard 5 Sample: 4g peppermint cookie bar
3. cis-Menthone Extraction: headspace, 1 min, 45°C
4. trans-Menthone Desorption: 5 min at 250°C
5. Menthol Column: PTE™-5, 30m x 0.25mm ID,
0.25um film

Detector: FID, 250°C
Injector: Splitless (3 min), 250°C

0 4 i 12
20 Min 8 794-0862
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Residual Solvents in Commercial Ibuprofen-ﬁ 3

2
4.00E+06 -
Brand “A 1. Acetaldehyde
2.00E+06 4 2. Ethanol
3. Acetonitrile
4.  Acetone
0.00E+00— N 5.  2-Propanol
2 4 6 8 10 12 6. 2-Methylpentane
4.00E+06 - Time (min)
7.  3-Methyl pentane
8. Hexane
—_—— 4B’ 9. Ethyl acetate
Brand °B 10. 2,2-Dimethylpentane
1{ 11. 2,4-Dimethylpentane
0008400t . . . . . . . | N . | 12. Methylcyclopentane
2 4 6 8 10 12

Time (min)

41
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New SPME Research Focus: LC
Sample Prep

Single use biocompatible fiber
probes for in vivo analysis

Inert to sample matrix
Comprise C18-silica in a special
binder
Solvent-stable coatings ideal for:
« Difficult matrixes (plasma, tissue)
* Non-volatile analytes
* Living systems (e.g. animals,
plants, cell culture)
* Multiple data points per sample

* Reducing lab animal sacrifice

42

For laboratory use only
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Comparison of SPME in-vivo PK Study of ‘
Carbamazepine from Mice Whole Blood to

Extracts of Plasma Removed from Mice

10000 -
c 1000 - —=— SPME 1 mouse
o E
g —— Terminal blood draw
E —El - Plasma from 3 mice per data
Q5 100 point (18 mice total)
c C ]
O A
@
N 10 -
@
i Il
1 | | | | 1
0 60 120 180 240 300
Time (min)
* Slide Courtesy of Ines de Lannoy, NoAb BioDiscoveries
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[l TIC of +MRM (1 pair): Exp 1, from Sample 4 (042508005) of 042508.wiff (Turbo Spray) Max.2472.0 ¢

N /s~inl \ \Qp&\ ]

2472 ~7.52
7.38

~5PME in Bioanalysis

7.23<
2000 -

1900 o

... Protein Precipitation Sample, MRM
0| 184/104 for Phospholipids

1400 4 7.08 | 8.76 —

~7.86

1300 § _8.12
1200 9.56

1100
5.85 _9.69
1000
900 -

500 1 6.17 9.91

700 1

0.12
600 _6.34 i

500 1 5.57— 10.38

4.26 —
400 - 5.46 _10.76

300 - 4.11 <
200 A 11.71

100 M 1.11
° A Ao A n gl gpd ity o A
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time, min

[M XIC of +MRM (3 pairs): Exp 2, 260.2/183.0 amu from Sample 4 (042508005) of 042508 .wiff (Turbo S pray) Max. 710.0 cps.

6 0
700 1

o propranolol and 4HP-metabolite

5.88 —|
300 A

250 1

200 4 5.84

150 4

100 4

_6.27
364 5.70 )‘A\w{/e 67
0 nY A’}ﬂ/’ \/ i M 1/1“/'\ vl A /) A i) \/A\\ L W/A\/ &Vh AN ! VVAf V\/ AMV\‘ NN AN y V\//AA}WI A \A\) & 1 \'(‘M A AA \ 1 \J vy A\A AW \ \ﬂMA IA Il /’ Il
1 2 8 s 10 1

v
3 4 5 6 7 1 12 13 14

Time, min
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»SPME in Bioanalysis

2000 A
1900 A

1600 + - -
00+ Phospholipids
1400 4
1300 4
1200 4
1100 4
1000 4
900 A
800 A
700 4
600 o
500 o
400 A
300 A
200 4

[M TiC of +MRM (L pair) Exp 1, from Sample 1 (042508001) of 042508.wiff (Turbo Spray)

- SPME Sample, MRM 184/104 for

100 ] 3 85 405 501 .13 6.29- 6,72 .6.71 782 2 840876 oo
opl046.0.71 1,21 174 240 3.46 5" il 10,19 -10.65 11.21 12,16 12.73 13.44 13 6714 86—

Max. 116.0 cps.
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~6.15

~6.27

[M XIC of *tMRM (3 pairs): Exp 2, 260.2/183.0 amu from Sample 1 (042508001) of 042508.wiff (Turbo S pray)

Max. 830.0 cps.
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SPME/GC for Forensic Applications:
Explosives, Fire Debris, and Drugs of Abuse

Solid phase microsxiraction s a fast, solventiasa afer-
native fo canvantional sample extraction fechniguss.
in $PME, anaiyias 62 amongine sampia
miatnly, the haaospace above tha sampls, and & poly-
mer<osted fused silica fiber, then are desorbed from

‘With SPME, tis possibie o exiract morganic compounds fom an
BOQUEOUS SAMple, and hen EXIAc QARic cCompanents, such as
explosives, from e same sample. InvesSgaiors at the Meto-
Dade Polce Crime Laboratory in Afami, FL, USA and at the

the fMber fo a chromafography column. B
anaiytes are concenirated on the fiber, and are raphaly
delivered fo the cofumn, minimum deteciion imits are
improved and rasolrtion /s maintainsd. In moniforing
& 8, araon. 3, and arabires, SPME
Is aimpiar 3ng Taster, and proauCes cleanar exiracts
than higuig-fiquid or s0iid phase extraction. This bulis-
tin 2ummarizes 3 few of the procedures that have besn
reported in the iiferaturs.

Fey Words:
« forensics = explosives » arson « fine debris
« drupgs of abuse » s0ld phase micoexiaction « 3PME

in forensic analyses, sample preparation usually Inveives remoy-
Ing and conc enfrating the araiyies of interest through liquid-iguid
=xiraction, sofd phase extaction, or ofmar bechniguss Thess
methods have various drawbacks, including excessive prepaa-
fion §me and extravagant use of crganic sokvents. Solid phase
microexiraction (SPMEF siminates most of these drawbacks
BPME Is 1352, NSQUiNeS RO SOIWENTS o COMmpicated apna s, and
provides Enear resuls ower wige conceRtrations of analyies
itypicaly fo paris per milion'parts per billon levels). The bech-
rigue can be used o monitor amalyies in liquid sampies or
headspace, and can be used with any GC, GC-mass spectom-
mter, or HPLC system.

In SPME, equilbris are amaong the of
& analyts In 3 sampis, in the headspace above e sampie, and
In the poiymer coating on & fused shica fer. The amoont of
aralyle adsorbed by the fAber depends on the thickness of Be
siationary prase coating on the fiber and the distribution constant
forthe anaiyte, which penemlly increases wih increasing molecu-
lar weight and toling point of S anaiyte. Exiraction Bme is
determined by the ime neguired to ocbtain precise extractions for
ez analyie with the largest distribufion constant. VolaSle com-
pounds require & thick polymer coat; a thin coat is most efective
for agsorbing'desorbing semivolatie analyi=s. Analyte recovery
S50 IS Improved, o SEECNEY altEed in fxor of more voialie or
lesz voiatie compounds, by agitating oradding =it to the sampie,
changing the pH or or e

rather than = sample — ar wee versa (see SPME:

D it of C & Flonda Intematonsl Universsy (-
i) uzed SFME for e anayzic of hgn expiosives fom sold
debris and agueous samples (1] They piaced their sol and soid
sampies In distiled waber and agitated prior o exiraction. To
sampie an aguecus mhdare of siandand eypicsives, they usedan
‘BPME fhercoated with S5um pofydimethyislioraneidhinyberzens
(POMZDVE). Directimmersion of the 3P ME fberwas fourdiobe
o efRCtve DUan SNpCIing e fber o ihe taTEie headspace.
Equilbrium time was under 30 minutes for the more voiade
explasives [peaks T4 in Figure A}, and longerfor the fess volade
EWRIOSIVES. Afer cne-tiep eNiTacton by SPME, the compounds
Figure A wens deieched af concentraions less than 50 pars per
billon (ppbl.

Figurs & Exploglves Samplsd wWithout Sotvent

Barzs SOrgiml of mecs mcpze i e
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0 e, e
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G Cokunn milkcona, 30 3 0. 25mre (0, 035m fim
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Chamisiry, Fircs intemeter Unversty, M ]
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Sample Prep Innovations

* HybridSPE™-PPT for reducing matrix effects
* SupelMIP™ high-specificity sample prep devices
* SPME, including biocompatible fibers

W Solid Phase Extraction

Molecularly imprinted Polymers for the Highly Selective
Extraction of Trace Analytes from Complex Matrices

HybridsPE™- o=
Precipitation Technology

Bridging the Gap between Simplicity and Selectivity
In Pharma Bioanalytical Sample Prep

* Achieve Lower Detection Limits
* Reduce Time and Costs
= Improve MS-Compatibility
= No Method Development Required

[rR—— SSUPELCO
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Other Supelco Sample Prep Devices ‘ =

General Purpose Environmental
* Polymer SPE

* Flash chromatography
» Carbonaceous adsorbents

« Radiello® Passive-Diffusive air
sampling products

« BPE/DNPH for simultaneous

Food/Food Safety Lnaiszﬂ;?;nent of ozone and
* Dispersive SPE (QUEChERS) _ o
(pesticides) « Supelclean Sulfoxide (PCBs in oil)
* DSC-SCX (melamine) » Supelpak 2 (purified XAD-2)
« Silver ion SPE (FAMES) - Dioxin Prep System

» Dual-layer SPE (pesticides) - Mercury sampling tubes

» Deactivated Thermal Desorption

Biochromatography Tubes

» Packed pipette tips

Synthetic reaction mixtures
« Mixed-mode SPE (DSC-MCAX)
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