
T esT CondiT ions:

10 mg Oasis ® 96 -well P l ates

P rotocol 1
Condit ion: 500 µ L MeOH 
Equil ibrate: 500 µ L H2O
Load: 500 µ L sample (250 µ L pl a sma diluted 1:1 wit h 4%  
 H 3P O 4 in H2O)
Wash 1: 500 µ L 2% HCOOH in H2O
E lut ion 1: 2 x 125 µ L MeOH
E lut ion 2: 2 x 125 µ L 5% NH 4OH in MeOH
Dilut ion: 250 µ L water

P rotocol 2
Condit ion: 500 µ L MeOH 
Equil ibrate: 500 µ L H2O
Load: 500 µ L sample (250 µ L pl a sma diluted 1:1 wit h 4%  
 H 3P O 4 in H2O)
Wash 1: 5% NH 4OH in H2O
E lut ion 1: 2 x 125 µ L MeOH
E lut ion 2: 2 x 125 µ L 2% HCOOH in MeOH
Dilut ion: 5% NH 4OH in H2O ( To neut ralize ac id for hig h pH LC )

Oasis 2x4 MethOd: prOOf Of cOncept

[ application highlight ]

Column: X Br idge™ C18 2.1 x 20 mm IS ™, 3.5 µm
Mobile P hase A: 10 mM NH 4HCO3, pH 10
Mobile P hase B: 10 mM NH 4HCO3 in MeOH, pH 10
F low Rate: 0.4 mL /min
Gradient: T ime          P rof ile
 (min)          %A      %B    
     0            95         5 
  3.0              5       95 
  4.8              5       95     
  5.0            95         5    
  7.0            95         5   
Inject ion Volume: 10.0  µ L
Column Temperature: Ambient
Detect ion: UV @ 254 nm ( P rednisone)
Inst rumentat ion: 2777 Sample Manager, 1525µ Binary H P LC    
 P ump, Quatt ro P remier™ and 2996 P DA

Quatt ro P remier
C apill a ry: 3.4 kV
Source Temp: 120 °C
Desolvat ion Temp: 350 °C 
Cone Gas F low: 50 L / Hr
Desolvat ion Gas F low: 700 L / Hr
Collis ion C ell P ressure: 2.59e -3 mbar

M RM Transit ions:
Imipramine 281.2 > 85.95 ES I+
Dec anesul fonic Ac id 220.9 > 79.7 ES I -
Ibuprofen 205.2 > 161 ES I -
Valet hamate 306.3 > 162.8 ES I+

inT roduCT ion

 In order to prove that the Oasis® 2x4 Method is a viable approach to SPE 

sorbent and protocol selection, a group of representative small molecules 

was spiked into rat plasma. The molecules include a base, a quaternary 

ammonium salt, a neutral, an acid and a strong acid.  The spiked plasma 

samples were then extracted following the Oasis 2x4 Method.  All mol-

ecules elute in the correct Elute 1 or Elute 2 fractions according to what 

theory predicted, proving that the method is viable.

Follow the simple steps outlined in this flow chart to

achieve high recoveries and the cleanest extracts:

• Characterize your analyte [Neutral, Acid or Base, pKa].

• Select one of the four Oasis sorbents.

• Apply the indicated Protocol [1 or 2].

• Determine SPE recoveries by LC analysis.

Neutral

For Acids:
Use Oasis® MAX

For Strong Bases:
Use Oasis® WCX

For Bases:
Use Oasis® MCX

For Strong Acids:
Use Oasis® WAX

Apply Protocol 2

Prepare Sample

Condition/Equilibrate
Load Sample

Wash:
5% NH4OH

Elute 1:
100% MeOH

Elute 2:
2% Formic Acid in MeOH

Only 2 protocols to analyze all 
types of compounds: acids, 

bases and neutrals

Apply Protocol 1

Prepare Sample

Condition/Equilibrate
Load Sample

Wash:
2% Formic Acid

Elute 1:
100% MeOH

Elute 2:
5% NH4OH in MeOH

Base Strong Acid Acid Strong Base
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oasis MC X
recovery 86%

oasis MA X
recovery 91%

oasis WA X
recovery 82%

oasis W C X
recovery 99%

P r e d ni s o n e  s P e  r e c o v e r y  d a t a

oa sis M C X
imipramine
s P e recovery:  108%

oa sis MA X
ibuprofen
s P e recovery:  100%

oa sis WA X
dec anesul fonic ac id
s P e recovery:  94%

oa sis W C X
Valet hamate
s P e recovery:  106%

e l u t e  2 ,  P r i m a r y  A n a l y t e  d a t a

Imipramine (B)
pKa = 9.4
100 ng/mL

CoMPounds:

N

N

O
N+

O Br–

Valethamate (QA)
pKa >12
100 ng/mL

O

O
H

H H

O

OH

OH

Prednisone (N)
20 µg/mL

S
O

O O–  Na+

Decanesulfonic Acid (SA)
pKa <0.5
200 ng/mL

OH

O

Ibuprofen (A)
pKa = 5.2
100 ng/mL
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oasis MC X
ibuprofen
s P e recovery:  92%

oasis W C X
ibuprofen
s P e recovery:  76%

oasis MA X
imipramine
s P e recovery:  93%

oasis WA X
imipramine
s P e recovery:  98%

e l u t e  1,  C o u nt e r  A n al y t e  d a t a


