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Today's Agenda

How does filtration work — a brief overview

Why filter — benefits of filtration, including applications
Introduction to Agilent filtration products

Selecting the right filtration product

Questions and wrap up
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MECHANISMS OF FILTRATION: A
BRIEF OVERVIEW

Filtration
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Filtration — How does it work?

Filtration: separating substances based on particle size

» Solid particles in liquids (suspension)
 Insoluble droplets in liquids (emulsion)

4.2 Agilent Technologies



Microfiltration

Two types of membranes

wezm L- DEPth filters: for heavily particle-laden samples,
: ideal for pre-filtration

Glass Fiber

2. Microporous filters: high safety against
breakthrough, for complete removal of particles

CA : Cellulose Acetate RC : Regenerated Cellulose
PES : Polyethersulfone PP: Polypropylene
PTFE : Polytetraflourethylene Nylon

Agilent Technologies
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Dual-Depth Filter

Captiva Dual-Depth Filtration

1) First layer is a larger-porosity membrane. It traps larger particles, which
travel in non-linear path, thereby preventing clogging and creating more
surface area in which to capture the particulates

2) The second, smaller-porosity membrane, traps smaller particles resulting in
all unwanted particles being removed from sample
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Mechanical Combined with Functional Filtration

Captiva ND Lipids Filtration

« Combines a depth-filter for mechanical filtration with a functional
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nt designed to remove lipids from samples

Dual-depth filter schematic
showing the differences in sizes
between the two layers. A
proprietary product offers a
combination of mechanical and
functional filtration for effective
lipid removal.
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WHY FILTRATION?

Filtration




Filtration and Other Sample Preparation Techniques:
An Overview

_ent Separation and Detection Specificity < Less Specific

Sample Prep Precipitation-

Technique . . . Liquid/Liquid |Supported Liquid| Dried Matrix Precipitation Lipid Removal Solid Phase
Interference Dilute & Shoot Rl tatioy Extractions Extractions (SLE) Spotting filtration QuEChERS ‘Hybrid' Extraction
Removed Filtration
Lipids No No No Some No No Yes Yes Yes
Oligomeric Surfactants No No No No No No No Yes Yes
Particulates No Yes No Some No Yes Yes Yes Yes
Pigments No No No Some No No Yes No Yes
Polar Organic Acids No No Yes Yes No No Yes No
Proteins No No Yes Yes Yes Yes Yes Yes Yes
Salts No No Yes Yes No No No No Yes

Filtration is suggested with any LC or GC method of sample preparation

Y. Agilent Technologies




Why Filter?

Benefits of Filtration

Optimal Less Extend Greater
Instrument Performance |  System Downtime Column Lifetime

Achieve lower detection limits

Agilent recommends filtering prior to chromatographic
analysis to remove particulates from the sample

Agilent Technologies



Why Filter the Sample?

Extreme Performance Requires Better Sample “Hygiene”

IIH'Hlllllllllllllllll‘\

Prevents blocking of capillaries, frits, and the
column inlet (especially important for UHPLC)

Results in less wear and tear on the critical
moving parts of injection valves

Results in less downtime of the instrument for
repairs

Produces improved analytical results by
removing potentially interfering contamination

“Functionalized” filtration can improve results
over mechanical filtration by removing
chemical interferences in addition to
particulates

Agilent Technologies




Syringe Filter Benefit: Improved sub-2-micron LC
Column Lifetime — Standardized Sample

1200
——Unfiltered LB3 samples

1000

—— B3 samples filtered by
Agilent0.2pum Nylon filter

aad

B3 samples filtered by
Agilent0.2um RC filter

n
[=}
L=}

Column Backpressure (Bar)

a 100 200 300 400 500 G0o0 Too aad 800 1000

Number of Injections of Unfiltered or Filtered of 0.3ym Latex Beads
Sample (0.05%)
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Syringe Filter Benefits: Improved sub-2 micron LC
Column Lifetime — With Human Plasma Extract

Column Backpressure (Bar)

900

800

700 +

600 -

500

400

300 S
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100

0

== |nfiltered Plasma extract

—— (.2 pm filtered Plasma extract
(by Agilent Captiva 0.2 pm filters)

-+ (entrifuged Plasma extract

0 100 200 300 400 500 600 700 800 900 1000

Number of Injections of Unfiltered, Centrifuged and Filtered Human Plasma PPT Extract
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The Problem: Lipid Build-up and lon Suppression in LC-MS
Applications

mAC ount s

1st injection
Sthinjection
1 10th injection
1004 15th injection
20th injection l
Z5th injection
A0th injection
S0th injection

If lipids are present in the sample and the gradient does not flush out lipids,
they will build up as the injection number increases.

More lipids = ion-suppression

%% Agilent Technologies




Functional and Mechanical Filtration Benefit: Reduced
lon Suppression by Removing Lipids

100 - W Post-column infusion of albuterol (top
WM trace)

Plasma sample showing elution of
phospholipids (bottom trace)

Norm (%)
L
g

o
1

Post-column infusion of albuterol (top

100 1 K \
M /\ trace)
Sample prepared with Captiva ND

Lipids to remove proteins, lipids,

particulates (bottom trace)

» lon suppression events are nearly
absent — better results

Norm (%)

.
\

0 min 35
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Functional and Mechanical Filtration Benefit:
Reducing Backpressure Increases Over Time

System Backpressure

5

i
tn
=]

Conditions:
* 6,000 continuous injections
* Human plasma
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Filtration with Captiva ND
Lipids led to minimal system
backpressure build-up (~7%
for entire 6,000 injections)
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Backpressure Build-up Comparison
Captiva ND Lipids PPT followed by centrifugation

Backpressure increase during 1800 injections was «  Starting backpressure is higher than Captiva ND
60 psi. _ Lipids

> 53% less backpressure increase than PPT- « Backpressure increase during 1800 injections was
centrifugation 92 psi.

%% Agilent Technologies




Simple Methodology - Captiva ND Lipids

Operating Instructions and tips for
Captiva ND"7* 96 -Well Plates

Ldd Precipitate Filter
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Filtration Benefit: Pair Filtration with Other Sample
Preparation Approaches to Improve Results

‘ Sample 5 g ‘
100 mL Acetonitrile / Methanol / 0.2% meta-Phosphoric Acid (1:1:3)
H i .
— Fiﬁrenrot?:;tlezriawum by filter paper with diatomaceous earth, used 2-3 mm 5 g Of ani mal Sam p | es
thick layer of Hydromatrix™ diatomaceous earth
analyzed for
| . .
: veterinary drugs usin
Filtrate Residue y g g

a multi-step approach
| 20 mL Acetonitrile / Methanol / 0.2% meta-Phosphoric Acid (1:1:3) to sam ple Clean u p

Filter under vacuum by filter paper with diatomaceous earth ) )
incorporated classical
— Evaporate up to 20 mL S P E W|th

- : — Condition Bond Elut Plexa with functional/mechanical
Bond Elut Plexa 3mL, 60 mg (hydrophilically modified divinylbenzene) 5 mL methanol,

5 mL distiled water filtration (Captiva ND
Wash with 5 mL distilled wate HI H
Shto it § mL metancl Lipids) for improved
Evaporate to dryness under 40°C resu ItS

Re-dissolve in AcetonitrileMWater (1:9) 1 mL

Filtration using Captiva NDLpids

LC/MS or LC/MS/MS
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Filtration Plus SPE — Improved Results and Cleaner

Samples

N DLipids

Without Captiva

e —

N D Lipids

Filtered by Captiva

o — - n "
Milk Pork Fish (Yellowtail) Fish (baked Eel)
Without Filtered by | Without Filtered by | Without Filtered by | Without Filtered by —— v —_—
Retention | Captiva Captiva Captiva Captiva Captiva Captiva Captiva Captiva s e ———
Veterinary Drug Time NDup NDuses NDuse NDuses NDupes NDupes NDumes NDe R ————— e
Sulfadiazine 721 779 075 100.5 1058 4.2 103.3 62.1 B1.0
Sulfathiazole 8.88 835 026 £0.8 1279 00 127.3 148 338
Sulfapyridine 953 67.0 743 75.8 04.0 az1 08.0 382 60.5 Sam ple Clarlty Com parlson . Wlth
Sulfamerazine 9.60 765 800 o1.0 1023 48.0 003 | A 823 : . .
Sulfachlorpyridazine 970 57.6 745 85.1 030 282 008 234 \40 ] and WlthOUt Captlva N D LI pld
Sulfamethoxazole 9.74 70.0 B854 83.6 4.8 4.8 a7.0 256 % fl Itr at | 0 n
Sulfamethoxypyridazine 1032 86.0 85.1 8.4 26.5 237 80.0 223 388
Thiamphenicol 10.55 381 B34 1545 17.1 723 1351 327 1012
Sulfadoxine 10.66 ny 853 78.8 97.8 4.3 7.4 320 484
Sulfadimidine 120 B6.4 5.3 B1.1 26.8 31.3 88.1 26.8 50.5
Sulfamonomethoxine 124 88.0 79.1 72.8 0.8 28.0 028 218 41.6
5-Propylsulfonyl-1 H-
benzimidazole-2-amine 1273 48.6 857 50.8 86.3 18.8 70.8 134 182
Sulfaguinoxaline 1283 80.0 822 24.8 614 87 405 02 188
Levamisole 1287 54.1 875 827 108.1 are 1044 340 665 ! V
Sulfadimethoxine 1299 56.4 892 48.1 787 225 6.2 208 333 -
Trimethoprim 13.02 81.0 850 884 00.3 385 05.1 30.3 3.1 Ad d I n g th e
Ormetoprim 1370 56.2 526 75.0 880 8.1 0.3 271 542
Sulfanitran 16.10 563 726 385 810 200 88.5 282 857 - - - -
Thiabendazole 1619 7T 565 38.5 553 17.5 53.4 121 211 fu n Ctl O n al I Z e d fl I t rat I O n
Ethopabate 16.48 553 764 40.0 788 28.0 70.0 178 38.0
alpha-Trenbolone 19.31 7.8 332 11.3 3.8 8.0 178 -1,] 18.2 S t e i m rOV e S
beta-Trenbolone 20.33 30.8 522 185 147 10.0 28.6 9.8 212 p p
Zeranol 2060 5 810 22.8 50.1 14.3 387 212 430 - -
—— ol el el o e wl - recoveries dramatical |y
Average Improvement Milk 21.5% Pork 200% | Yellowtail 49.8% Eel 22.6%

Recovery as % response versus neat standard in 10% Acetonitrile (10ppb level), n=6.
Key: | 0-30%| 3s0-70%] 70-120%] >120%]

Agilent Technologies
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Filtration Benefits — Summary

« Filtration produces improved analytical results by removing
potentially interfering contamination

* Functional filtration can improve results over mechanical
filtration by removing chemical interferences in addition to
particulates

 Protecting the instrument and maximizing analytical
performance and uptime is straightforward with both
mechanical and functional filtration approaches

Agilent Technologies




FILTRATION OPTIONS

Filtration




Agilent Captiva Filtration Products:
Setting a New Standard in Filtration
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Captiva Premium Syringe Filters =

« Certified to be free of UV detectable extractables on HPLC
— PES & Glass Fiber also certified for LC/MS

« Color-coded boxes for easy identification

 Comprehensive portfolio to meet your application needs

Premium Syringe Filters

Diameter / Pore size

] 4 mm 15 mm 25 mm (* 28 mm)

_ 0.2 um 0.45pum 0.2pym 045pum 0.2pum 0.45um
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Captiva Premium Syringe Filters: s
Advantages |

* Minimizes introduction of contamination by the

Cleanliness; certified to be free filter
of UV-detectable extractables * Reduce need for retesting
* Accuracy
Fastest flow rates * Productivity / throughput
Unique Syringe Filter
construction
High loading capacity * Productivity
* Maximum target analyte recovery
Minimal analyte adsorption » Accuracy
* Reproducibility
Ultrasonic weld and Withstands high pressure and * Rugged
reinforced membrane force * Reliable

Agilent Technologies




Captiva Premium Syringe Filters: i
Fastest Flow Rates

Agilent =, and filters compared to competitors
140 -
120 vV
£ 100 vV
E
= 80 Vv
=]
b ~
; 60 -
€ -
E 40 4
L
; '
20 1
% ' -
Agilent | Competitar Agilent | Competitar Agilent | Competitar |
Regen B, RCA13 Mylan, C, NY13 FTFE, C,PTFE13
Cellulose 0.45um 0.2pum 0.2pum 0.45um 0.45um
0.45um

Agilent Technologies
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Captiva Premium Syringe Filters: s

High Loading Capacity

v Due to nature of membrane, there is less clogging by
particulates

v' Assures more sample will be filtered
Capacity (volume) of 15 mm syringe filters over time (with Particulate-Laden Samples)

30.0
25.0- .
=3é= Agilent Regen Cellulose 0.45 pm
20.0- === Competitor B, RC13 0.45 ym
= '4g0 ) === Agilent Nylon, 0.2 pm
= | e Competitor C, NY13 0.2 ym
10.0 w=@= Agilent PTFE, 0.45 ym
50 =@== Competitor C, PTFE13 0.45 pm
0.0

0 5 10 20 30 40 50 60 70 80 0 100 110 120 130 140 150 160 170 180
Sec
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Captiva Premium Syringe Filters: =
Performance

Agilent Captiva Syringe Filters provide consistent and higher
than 90% filtration efficiency on particulate removal

Agilent premium 0.2um syringe filters Agilent premium 0.45um syringe filters
Nylon  PTFE RC PES  GF/NY GF/PTFE Nylon  PTFE PES CA  GF/NY GF/PTFE

1 96.0 92.3 89.8 92.1 99 99.4 95.2 97 93.6 92.4 96.8 98.4
2 95.9 91.4 90.6 91.4 99 98.9 93.2 96.5 93.6 95.0 97.1 98.8
3 94.5 93.3 90.3 89.5 99.2 99.0 95.5 97.5 93.5 96.3 96.4 97.7
4 96.6 92.3 91.7 99.0 99.6 98.6 95.4 96.6 88.5 97.2 99.3 98.8
5 95.4 91.2 924 96.3 98.8 98.8 94.9 96.0 88.2 96 99.0 99.7
6 95.6 91.1 90.8 99.9 99.3 98.5 95.3 95.7 92.3 95.6 100 96.8
7 99.9 91.1 98.2 99.0 99.4 994 99.5 95.2 94.9 96.7 98.2 97.6
8 99.8 91.2 99.0 97.8 95.0 99.0 98.0 97.8 89.4 93.8 98.9 98.5
9 99.7 90.9 96.4 95.2 95.9 99.9 97.7 94.9 87.3 92.5 100.2 98.0
10 99.2 91.3 95.7 96.1 94.7 99.6 99.7 94.8 87.5 92.8 100.5 101.3
%ﬁr%gf 97.3 91.6 93.5 95.6 98.0 99.1 96.4 96.2 90.9 94.8 98.6 98.6

RSD (%) 2.2 0.8 3.7 3.7 2.0 0.5 2.2 11 3.3 1.9 1.5 13
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Cleanliness of Agilent Captiva PES Filters P

ESI-Positive Mode

7000000 - ,1
] j Filtered 30% MeOH by Competitor W PES ,!\ 1S
f\ 0.2 um filter I
J | \ ,” ’o\ /\
6000000 | / | A S
1 JV’ \\\/\ ,A_//‘/ \\-f\/J -~ /\_,_/\—/ F/
| _ ) IS
5000000 Filtered 30% MeOH by Competitor M PES /\
1 j 0.2 pm filter -
o N
4000000 | IS
Filtered 30% MeOH by Competitor P PES
j 0.2 um filter
3000000 -
IS
Filtered 30% MeOH by Agilent PES
2000000 0.2 pm filter
1000000 - IS
Unfiltered 30% MeOH
o
T T T . T T . T T . T T . T T T T . T T . T T T




Additional Tools to Help You Select the %
Right Syringe Filter

Membrane compatibility: online, in each box, in Syringe Filter Selection Guide: Online, in brochure
brochui chemical compatisiity Agilent Captiva Filtration SELECTION GUIDE
Compatitie e Sample Composition
Lirsited corspatibility . Aqueous Salvents
Nat compatizle _ & o——O
Not analyzed N/A [ Al aqueous solutions il Hydrophi I i
- w tissue culture/protein small molecules aqueous/solvent solvent-mixtures/ solvents/gases/
Contnct fime: 24 hows 2 20 °L. £ applications/large applications/general ~ mixtures/solvents  solvents acids/bases
Chemmical compatiilities can be iMluenced by arious factors. = molecules aqueous
Thercfor, d tht o confirm compatibikty wi g
the liguid you want to fitter By pecforming a trisl filation s = PES Polyethersulfone
before you start your actual fltration. = pH Range 3-12
=
CA Cellulose Acetate RC Regenerated Cellulose
pH Range 4-8 pH Range 3-12
NY Nylon
Solvents pH Range 3-14
Acetone .. - - .. - . .. - . PTFE Polytetra-fluorethylene
Acetonitrile N - - .. . N/& e _ e pH Range 1-14
Benzene - - . - - .. .- - .- Sample Volume
Benzyl aoohol = = = * SR e e = hd 4 mm for upto 1 mL 15 mm for up to 16 mL 26:28 mm for up to 160 mL
n-Butyl acatate N/A - - ' e ' - - - o
n-Butanal i - . . .. - .. .- .- .- u’_J P . N
Carbon tetrachloride . - - .. - .. .. - - w 3;
Chloroform . - - .. - .. .- - .- -
Cyclohaxana .. - . .. - ' .. - - A T onl
Tiethylacetamide P _ _ P P P P _ P : ” ALl
Diethyl ether . - . .. - .. .. - ..
Dimethyl farmamide o ~ ~ = = = e . What is the Particle Size of Your LC Column?
Dimethyisulfode - _ _ -t - -t e _ — Columns packed < 2 ym particles Columns packed > 2 pm particles
Dioxane . - - .. - ' .. - .. & 0.2 ym 0.2 pm or 0.45 pm
Ethanl, 88% . . B . . . . N . t,,-’ YHELe HRLC
Ethyl acetate . - - ' e .- .- - .
Ethylene ghycal .. .. . .. - .. .. ' .. Applications
=y e T e B .. e . e striaion | hecomnendei
Biycerin P . - . P . . . - HPLC + UHPLC + LC/MS * GC RC PTFE or Nylon
- Haptane B . . e ws es ee . . 1CP-MS PTFE Sles Filg/PTFE i
n-Hexane - - . .. - .- .- . - = = N G
C ylon
|sapropanal .. .. . ' - - -
sapropyl acetats WA = e :. :: :: Undiluted Organic Solvents PTFE Nylon
Methand, 20% - -t A -t ~ = e - — Protein Analysis * Samples with Biomolecules - Buffers PES RC or CA
Mathancl, 5% - - _ an - -t -t -t - Tissue Culture Media PES RC or CA
Methyl acetate - c - .. .. .. .. - - High Particle-Load Samples — Organic Solvents Glass Fiber/PTFE
Methylene chloride . - - - . .- .- - .- High Particle-Load Samples — Aqueous Solutions Glass Fiber/Nylon
Methyl ethyl ketone . - - .. - ' .. - -
Methyl isobutyl ketone . - - [ - - [ - .
“LA and BF mesbrnes in MES housing for 28 mm size

- Agilent Technologies




Captiva, Captiva ND, and Captiva ND Lipids =
Plate and Cartridge Formats

In addition to syringe filters, Captiva filtration products also include
96-well plates and 3 mL cartridge formats, to support a wide variety
of filtration needs.

« Plate formats suitable for automation platforms, small sample
volumes, and high throughput

« 3 mL cartridges support larger sample volumes, automation (by
vacuum/positive pressure manifolds), and lower throughput

* Available in Captiva filtration and in the “ND” — Non-Drip —
configurations. Non Drip configuration allows for protein
precipitation inside the cartridge/well. No dripping until
vacuum/positive pressure applied

« “Functional” filtration with Captiva ND lipids supports lipid removal
to provide cleaner samples

Agilent Technologies
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Captiva Average Processing Time:

Plates vs Cartridges

Conditions: Average Processing Time (vacuum step only)

«300 uL ACN + 100 pL 8.92
plasma

*Vacuum step only
~15in Hg

=
=

2.1

Results:

Average processing time of
the Captiva products show
good correlation, and
supports the benefit of fast

flow. Captiva ND Plate Captiva ND Tube Captiva NDL Plate Captiva NDL Tube

Secs
O > N W R Gy N 0 WD
| I I A N I

%% Agilent Technologies
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Captiva ND and ND Lipids - Recoveries

5 e
B

i i

/ =

.. 160.0% -+
Conditions: B Atenolol
 Captiva Plates: 100 pL 140.0% - 1345 M Propranolol
[ Loperamide
plasma
° Captiva Cal‘tl‘idgeSZ 500 120:0% 7 112.3%112.2% 111.1% 111.0%
|.,l|_ plasma (contains 4X more L0005 | 100:0%100.0%100.0% 100.0%100.0% 100.0%

lipid stripping sorbent than plate)
* Drugs: Atenoloal,
Propanolol, Loperamide

80.0% -

Percentage Recvoery compared toEquivalent Plate

60.0% -

Results:

. 40.0% -
Cartridges showed
comparable recovery of 20.0% 1
three drugs compared to
plates. This demonstrates 0.0% - _ _ _ _
correlation Captiva ND Plate Captiva ND Tube Captiva NDL Plate Captiva NDL Tube

Agilent Technologies
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Captiva ND Lipids

Phospholipid-stripping performance i '

frrmmmet it

N

0.9 i i
0.8 -
ol =

Condltlons 05 NDL Plate, 100 HL

0.4

 Captiva NDL vs off-line protein precipitation or]

« Sample = plasma
« Tube tested with both 100 pL (same sample size TR T et siontmemn - T "

x10 2 |+ESI TIC Precursor lon Frag=135.0V CID@20.0 (** -> **) Captiva NDL Tube 100.d
14

as plate) and 500 pL (ideal for 3 mL tube) : 2 z

0.94

* Instrument = Agilent 1260 LC module with a

0.74

6460 QQQ LC/MS/MS o NDL Cartridge, 100 pL

0.5
0.4
0.34 *2.07

Results:
Compared to off-line PPT (no lipid stripping), we
can see the effectiveness of the Captiva NDL o2 [ESTO P I GBI T o om0

products, and how completely they remove ion- i '’ ’

suppressing phospholipids
P 9 PHDSPROTP NDL Cartridge, 500 pL

0.4
0.3
0.2
0.1+
0 T T T T T T T T T T T T T T T
i 0 ini os 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8
TeC h n I q U e /0 p h O S p h O I I p I d Counts (%) vs. Acquisition Time (min)
remaining in samp le 10 2 | +ESI TIC Precursor lon Frag=135.0V CID@20.0 (** -> **) PPT Plasma.d
1

os 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8
Counts (%) vs. Acquisition Time (min)

PPT 100% o Off-line PPT
NDL plate 1.24% o5
NDL cartridge 100 pL 0.33% o
NDL cartridge 500 pL 1.04% 01

o5 1 15 2 25 3 35 4 45 5 55 6 65 7 715 8
Counts (%) vs. Acquisition Time (min)




Sample Preparation Time Comparison e—
PPT (centrifugation) vs. Captiva ND Lipids i

uuuuu

Captiva ND Lipids Time
(min)

Add 0.6 mL of MeOH and 0.2 mL of 5

plasma sample to Captiva ND 96-well

plate.

Mix each well with a pipette 5 times
and apply vacuum for filtration.

Directly transfer injection plate for 0
analysis.

Total time required for sample

preparation

This time comparison is based on the preparation of 96 samples.

%% Agilent Technologies



Captiva ND Lipids Application: -

Reproducibility i
M ounts 1 — 2 Boeta blocker, 6 18- 2008009 <imis Tic ——
=7 10" injection E
L 3 tg (propranolol) = 0.924 min |
2721 psi \
LC/MS chromatograms
N over 5000 injections
Tl ume e wm e wan e wme s wno o wmiiii show no retention time
S— _ - shift.
w7 1 2 3 5010% injection 1
o] t; (propranolol) = 0.924 min |
: 2914 psi
o R
1. Atenolol
2. Pindolol

3. Propranolol

%% Agilent Technologies




Captiva Accessories e
E § i « Captiva Disposable Syringes (5, 10, 20 =
o —S ~_~ * CaptiVac vacuum collar, Captiva deep-well
collection plate, and pierceable plate
covers

Vac Elut 20 and 12 port vacuum manifolds

Vac Elut SPS 24 vacuum manifold

Agilent Technologies




Captiva plates and Cartridges:
Advantages i

.....

* Automation

Non-Drip Filtration In-cartridge or in-plate protein * Reproducible recoveries
Capabilities precipitation » No dripping without vacuum or positive
pressure

« High capacity for particulates
Dual-depth Filter Non-linear path with two layers * More residence time for mechanical filtration
and adsorption to occur for cleaner samples

 Increased cleanup of samples through
removal of lipids and phospholipids
Non-Drip Lipids Capability Phospholipid removal » Longer instrument uptime
« Minimized ion suppression in LC-MSMS due
to phospholipid interference

Agilent Technologies




FILTRATION RECOMMENDATIONS &
SUMMARY

Filtration




Filtration and Other Sample Preparation Techniques

ent Separation and Detection Specificity

< Less Specific

Less Specific - Sample Preparation Specificity
Sample Prep T |
Technique . . . Liquid/Liquid |Supported Liquid| Dried Matrix L |p|‘ e'?“,"’a Solid Phase
Interference Dilute & Shoot hitation Extractions Extractions (SLE) Spotting Precipitation QuECHERS F_Il-ltybtrfd Extraction
Removed LU
Lipids No No No Some No No Yes Yes Yes
Oligomeric Surfactants No No No No No No No Yes Yes
Particulates No Yes No Some No Yes Yes Yes Yes
Pigments No No No Some No No Yes No Yes
Polar Organic Acids No No Yes Yes No No Yes No
Proteins No No Yes Yes Yes Yes Yes Yes Yes
Salts No No Yes Yes No No No No Yes
. Agilent . . Bond Elut Silica
Suggested Agilent Autosampler Capt|\{a Syringe Chem Elut Bond Elut DMS Captiva ND Bond Elut Captiva ND LIPIDS| and Polymeric
Product . Filters QuEChERS
Vials SPE
Agilent Captiva Filtration Products are recommended for use with any LC or LC-MS method
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Captiva Filtration Product Recommendation
Filtration Needs/Situation
Agilent Captiva Low Vacuum  |In-well protein Pﬁ{:rigg:ﬁe Automation Lipid Larger
Product Format Throughput | processing | precipitation By Friendly removal | sample size
Single cartridge X X X X X
Single ND cartridge X X X can be X X
done
Single ND Lipids
cartridge X X X X X X
96-well plate X X X
96-well ND plate X X can be X
done
96-well ND Lipids X X X X
plate
: : can be can be
Syringe filter X done X done X
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Conclusions and Summary

 Filtration is a straightforward means of preparing samples
when minimal cleanup is needed

« Mechanical filtration to remove particulates maximizes
analytical uptime

 Functionalized filtration can further enhance standard
sample preparation methods

« Combining filtration with other sample preparation processes
can improve result quality and maximize analytical uptime

« Agilent offers a wide range of filtration products to suit your
needs, from syringe filters through specialized filtration
products

Agilent Technologies
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Additional Resources and Application Support

Reference Materials and Guides:

Agilent Captiva Plates and Cartridges Guide:
http://www.chem.aqilent.com/Library/flyers/Public/5990-9061EN.pdf

Agilent Captiva Syringe Filter Interactive Selection Tool:
www.agilent.com/chem/SelectFilters

Agilent Captiva Syringe Filter Selection guide:

www.chem.agilent.com/en-US/products-services/Columns-Sample-Preparation/Sample-
Preparation/Filtration/Syringe-Filters/Pages/Selectionguide.aspx

Agilent Sample Preparation Products Technical Support Contact Information*:
Phone: 800-227-9770, Options 3, 3, 3
Email: spp-support@agilent.com

* North America
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