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PLS
Pipette & Liquid Sampling

DBS
Dry Blood Spot
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SCAP System Consumables

SCAP System Rack, 54 Tips and Caps Numbered SCAP Tips and Caps



SCAP System Sampling |







SCAP Extraction Process |




SCAP Extraction Process Il




Column and Valve Switching

Valve 1
Sample loading out of Tip and
Sonication

Valve 2
Extraction on RAM column and
transfer to analytical column

Valve 3

Optional refocusing on SPE
pre-column and separation on
analytical column
















SCAP Application Example
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Fully-Automated LC-MS/MS-Based Quantification of
Bosentan and its Metabolites
In Dried Blood Spots using the DBS SCAP System



Straightforward Sample Preparation Procedure
® Pipetting blood spots (25 uL) containing test items onto FTA DMPK-A /
C Cards (Whatman)
@® 2 hours of drying at room temperature

® Samples are ready for analysis (no manual punching and extraction
necessary)



LC-MS/MS Analysis

DBS cards are stored in the autosampler rack

Fully-automated sequential introduction of DBS cards into the LC flow path
by robotics of the DBS SCAP System

Online extraction of analytes and automated addition of ISTD
Trapping of the analytes on the pre column

Elution of analytes onto the main column and subsequent chromatographic
separation

MS detection of analytes (MRM mode) using a MDS Sciex API 5000



LC-MS/MS Chromatograms of Analytes and ISTDs
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SCAP DBS Flow Path




SCAP DBS Flow Path with Dissolution Pump (P3)




Summary

® Very simple sample prep compared to traditional DBS analysis
® DBS SCAP System enables fully-automated analysis of dried blood spots

® Linear range from 2.00 (5.00) ng/mL to 1500 ng/mL for Bosentan and its
metabolites
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Conventional-type

4

Unbiased ESI

Closed type

AD-H6(AMR, Inc.)

Thermo

Scientific

AB Sciex

Captive Spray™(Michrom Bioresources, Inc.)




ElectroSpray
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NanoSpray

0.50 5.00 50.0 500.0 5000
Flow Rate




THERMO

BRUKER

High Voltage

(from MS)

HPLC Column

Gas Inlet Spray Tip
MS Inlet

CaptiveSpray Operation

-

Conventional Spray CaptiveSpray

Unfocused spray from the Gas vortex around the
emitter allows some ions spray concentrates and
into the MS. focuses ions into the MS.




ADVANCE Nanoflow UHPLC system

10000psi HPLC

2-Pump Binary

2-Pump + 1 Valve Binary

2-Pump + 2 Valves Binary

2-Pump + 1 Valve + Loading Pump
Binary

3-Pump Ternary



Gradient Elution System Volume

Pump A

Pump A

Injector

Mixer 07 Column .

Detector

Critical Volume (Must be as low as possible and well swept)

T, Volume (Defines the gradient run time required)

Gradient Delay Volume (Impacts throughput and MS DC)




Impact of Different System Volumes
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Time



1. Attach the housing to the MS




1. Attach the housing to the MS
2. Attach the column to the probe




1. Attach the housing to the MS

2. Attach the column to the probe
3. Insert probe into housing, and secure with set screw




1. Turn on MS

/» From
HPLC

/

#FIETE T 100000 ST: 078 uS:3 ML 836

[ Label Value [ A
F:ITMS + & ESIFull ms (400.00-2000.00]

E5l Source

[Spray Waltage (K] 0.03
Spray Cument (WA]: 0.02
Sheath Gas Flow Rate: 003
Aux Gas Flow Rate: ooz
Sweep Gas Flow Rate:

Capillary Temp OK:

Capillary Yaliage ()

Capillary Temp ['C)

Tube Lens [V]

100+

764.4 a61.1

Wacuum

Vacuum OK;
139748 17408 :z:g:zz Pressure OK:
14137 16274 Jon Giauge (E-5 Tarrk
Convectron Pressure OK:
Canvectian Giauge (Tank:

Relative Intensity

Turba Pump
Status: Funning
Life [hours} 33982
Speed (He)
e Poris [yl
1000 1200 1200 1800 1800 Temperature ['T)

miz




1. Turn on MS
2. Turn on voltage

No positioning or
adjustments needed

/» From
HPLC

/

#31287 |T: 5686 ST: 050 uS:3 NL: 2.56E4 [ Label

F: TS + & ESI Full ms [400.00-2000.00] ES| Source

1Spray Yoltage [kl
Spray Curent (pA]
Sheath Gas Flow Rale:
s Gias Flow Rate:
Sweep Gas Flow Rate:
Capilary Temp OK
Capillary Voltage [V)
Capillary Temp (),
Tube Lens [¥)

Vaouum
Wacuum OK:
lon Gauge Pressure OK:
Ion Gauge:
lon Gauge (€5 Tank:
Convestion Pressure DK
Convection Gauge [Ton].

View sensitivity in '

Status: Running
Life [hours} 33282

tune page Sty

1200 1400 1600 1800 Temperature [0}
miz

No cameras needed:

Relative Intensity




Parameter

LC System

LC Autosampler
LC Column
Flow (Pressure)
Linear Velocity
Solvent A
Solvent B
Gradient

Total Run Time
MS System

MS Source
Buspirone MRM
Spray Voltage
Source Temp

Gas Flows

Analvtical Flow Runs
Paradigm MS2-MA
Advance Bio-Cool AS

2%50mm Halo C18
S00 plfmin (3350 psi)

2.5 mmfsec

0.1% HCOOH in H,O

Acetonitrile
10-80%B in 90 sec
2.5 minutes

4000 Q-Trap
Turbo-V ESI

386.3 9 1222
4500

350 °C

10/20/2020

Micro Flow Runs
Paradigm MS2-NC
Advance Bio-Cool AS
0.5%50mm Halo C18
32 plfmin (3500 psi)
2.5 mm/sec

0.1% HCOOH in H,O
Acetonitrile

10-90%B in 90 sec
2.5 minutes

4000 Q-Trap

M Turbo-V ESI
386.3=2 122.2

4500

350 °C

10/20/2020

Capillary Flow Runs
Advance UHPLC

Advance Bio-Cool AS
0.2%50mm Halo C18
S plFmin (3450 psi)
2.5 mm/sec

0.1% HCOOH in H,O
Acetonitrile

10-90%B in 90 sec
2.5 minutes

4000 Q-Trap
Advance CSI

386.3 2 1222

1400

N.A.

0/0/0




ElectroSpray lonization (ESI)
Sensitivity = 130 cps/pg

386.3>122.2

sdo ‘Ausuayu|

L

0.20.40.6 d.alilhgei.%%4 1.61.82.0

1000 pg Buspirone — ESI
100 pL injection
2 x 50 mm HALO C18

2.5 mm/second

sdo ‘Alisuaju

Micro-Capillary Spray (u1ESI)
Sensitivity = 620 cps/pg
> ESI

386.3>122.2

k

0.20.40.6 b.gilfgei.%w 1.61.82.0

100 pg Buspirone — pESI
10 plL injection
0.5 x50 mm HALO C18

2.5 mm/second

sdo ‘Ausuaiu|

CaptiveSpray (CSI)

Sensitivity = 14,000 cps/pg
DOX > ESI

1.4e5
1.3e5

1.1e5
1.0e5
9.0e4
8.0e4
7.0e4
6.0e4
5.0e4
4.0e4
3.0e4
2.0e4
1.0e4

386.3>122.2

k

0.0

0.20.40.6 0.&&r.r(])ei.r%lin.4 1.61.82.0
10 pg Buspirone — CSI
1 ulL injection
0.2 x 50 mm HALO C18

2.5 mm/second




ElectroSpray lonization (ESI) Micro-Capillary Spray (1ESI) CaptiveSpray (CSI)
Sensitivity = 130 cps/pg Sensitivity = 620 cps/pg Sensitivity = 14,000 cps/pg
5X > ESI 100X > ESI

6.2e4 1.4e5
6.0e4

386.3 > 122.2 386.3> 122.2 1.3e5 386.3> 122.2
5.5e4 1.2e5
5.0e4 1.1e5
4.5e4 1.0e5

4.0e4 9.0e4
3504 8.0e4|

7.0e4|
3.0e4

6.0e4|
2.5e4

5.0e4
2.0e4 4.0e4

1.5e4 3.0e4
1.0e4 2.0e4
5000.( 1.0e4

0.0

sdo ‘Alsuaiu|
sdo ‘Ausuaiu|
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1000 pg Buspirone — ESI 100 pg Buspirone — pESI 10 pg Buspirone — CSI
100 pL injection 10 plL injection 1 pl injection
2 x 50 mm HALO C18 0.5 x 50 mm HALO C18 0.2 x 50 mm HALO C18




ElectroSpray lonization (ESI) Micro-Capillary Spray (1ESI) CaptiveSpray (CSI)
Sensitivity = 130 cps/pg Sensitivity = 620 cps/pg Sensitivity = 14,000 cps/pg
5X > ESI 100X > ESI

6.2e4 1.4e5
6.0e4

386.3>122.2 386.3 > 122.2 1.3e9 386.3>122.2
5.5e4 1.2e5
5.0e4 1.1e5
4.5e4 1.0e5
4.0e4 9.0e4
3504 8.0e4

7.0e4|
3.0e4

6.0e4|
2.5e4

5.0e4
2.0e4 4.0e4

1.5e4 3.0e4
1.0e4 2.0e4
5000.¢ 1.0e4

sdo ‘Alisuau|
sdo ‘Alsuaiu|
sdo ‘Ausuaiu|

00 T 02040608101214161820 %0 020406081012141.61.82.0

1000 pg Buspirone — ESI 100 pg Buspirone — PES 10 pg Buspirone — CSI
$310.06 solvent costs $19.85 Solvent Costs $3.10 solvent costs

4100 inj 500 pL/min 4100 inj 32 ul/min 4100 Inj 5 ul/min
JTeke . Dile days = 0.33L mobile p#fase days = 0.05L mobile g Ia

+ 01/01/10 Purchase price $77/L MS grade ACN « $2.10/L CA Disposal costs 45
» 01/01/10 Purchase price $44/L MS grade Water




CaptiveSpray Linearity

4 Orders of magnitude

CaptiveSpray Robustness

1pg buspirone in 1ul Human Plasma extract

24hours/day 1 weekrun

4032 runs in total

150 sec : Injection to injection interval

Back pressure 10% up
Retention Time : CV 0.27%
Peak area ' CV 12.8%










Proteomic Analysis ofi Formalin Fixed Tissue
and Frozen tissue by Mass Spectrometry



Design of EGFR Rx SRM Assay

Is there a better way to direct EGFR therapy decisions?



Relative Abundance

Relative Abundance

Detection and Quantitation of Total EGFR

SRM Assay Development

Chromatogram of EGFR 604/608 lons

NL:2.00E4

1005 TIC F:+c NSISRM ms2 604.87
50 a [756.471756.473, 885.514-8855
E 998.598-998.600] M S
e Endogenous EGFR 604 Repl DOSTIA. 01
20 LOD =40 amol
- 12.57
20 LOQ =80
o 1.08  4.57 7.44 852 11.80 || 13.77 17.04 19.76 21.98 26.94
NL: 2.00E4
12.57
1007 TIC F: +c NSISRM ms2 608.38 amOI
- [763.488-763.490,
80 892.531892.533,
60 Labeled EGFR 608 1005.615-1005.617] MS
B Repl 100617JA_01
407
20—
0: 0.82 3.65 8.09 9.79 13.98 16.59 20.55 22.96 26.55
D L L L L L D L L L L
0 5 10 15 20 25 30
Time (min)
100, 885.52 ) ]
] ) Elution Profile of EGFR 604 lons
904 lon Ratio of EGFR 604
80—
= 998.60
707 756.47
60
50
40-
30
20—
104
0: T T [ T T T T [ T T T T T
756.472 885.515 998.599
m/z m/z m/z



SRM Analysis of EGFR Signaling Pathway

Measurement of EGFR pY1197 and ERK pY204 in FFPE A431 Cells

Medscapea www.medscape.com

Ligand-bound
homodimer

Extracellular [k
domain

Plasma




Timecourse Analysis of EGFR/ERK Pathway

SRM Analysis of EGFR pY1197

9000.00
8000.00
7000.00

6000.00 -
5000.00 -
4000.00
3000.00
2000.00
1000.00 -
0.0Q - . : . :

Omin Smin 15 min 30 min
SRM Analysis of ERK1/2 pT202/pY204

10000.00

9000.00

B000.00 -

7000.00

6000.00 -
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4000.00 -

3000.00

2000.00 - I
1000.00

0.00 - : : § [ !

Omin Smin 15 min 30 min

EGFR pY1197 (amol)

ERK1/2 p202/p204 [amol)
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SRM
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LC/MS




Stabilize from the moment of sampling

Maintainor ™ Tissue Stabilizor ™ T1

Treatment/Storage Stabilization

Stabilize - maintain the in vivo state



Western blot
denalor

Phosphorylated proteins

D MW 1 3 10
£ 40000 |
€ 35000 | Phospho-MAPK | MR W
2 3000,0 -
2 2500,0 @ Denator
o ’ Denator+2h RT
> 2000,0 - B SF 10 min Total MAPK | o - - - -
£ 1500,0
o
3 1000,0 -
e .
S 500,0 Tl Comparison between focused
- 0,0 - MW and Denator in combination
3 & o <5 with a time course study.
& & &S
Q,@ 2 Q,@

In collaboration with Karolinska Institutet




denalor

Snap frozen

Nano-LC-ESI MS

-209

ndaA

Met-ENK-RF

Thymosin
y ! Proenkephalin A 19s-200

Somatostatin

melanotropin O

Met-ENK-RSL A Leu-ENK
Met-ENK-RF

. Denator treated




Mouse brain: Peptidomics on MALDI-IMS

Untreated

Mw 6723,5

Data courtesy of:
Professor Andrew Pitt at Glasgow University



Tissue imaging for compound and metabolite
distribution In tissues

Today

Optimise lung retention and correlate
drug PK in lung with effect and toxicity
when only total concentration of drug in
lung tissue homogenate can be
measured.

Business benefit of tissue imaging

Localisation of unlabelled drugs and

metabolites and peptides/proteins in

tissue

» PK/PD — does compound distribute to
target site?

 Toxicity — does compound distribute
specifically to affected tissue/cell type?

* Drive chemistry towards compounds
with optimal distribution — FIC & BIC

» Applicable to Lung/Liver/Kidney/Brain

Pathophysiology




Compound Tissue Imaging




Drug Tissue Imaging

Vegvari, Marko-Varga, Chem. Rev., 2010,3278



DART(Direct Analysis in Real Time)



12 Dip-It

e Analysis of 72 samples
of Virgin Olive Oil in 21
minutes looking for di-
and tri- glyceride
content.

For liquids you can analyze 12
samples per minute at high speed
for qualitative analysis....or slow
down the presentation speed to
deliver more quantitative analysis.



96-Well Plate Inverted
Glass Inserts

Sampling using the 3+D scanner module.

Liquid samples pipetted onto the top
surface of the glass inserts.

— Row A: Acetaminophen m/z 152

— Row B: Quinine m/z 325



Transmission DART
Swab Scanner MOdUIG * Concentrate trace amount

of analytes on a sponge
type swab for DART
analysis.

e Scan up to 5 swabs in one
run using the temperature
ramp method with user
defined sampling time and
heater temperatures.

* The heated DART gas
passes through the swab.



