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Bioanalytical Analysis | Analytical Needs

* Flexibility for both small and large molecules
» Speed for quick turnaround times

« Robustness, easy maintenance, and
operational simplicity

 High sensitivity and selectivity
» GLP regulatory pre-clinical studies to support

early and late stage clinical development
projects.

 Fully validated assay to provide reliable
quantitation of analytes and biomarkers in
various biological matrices

- Effectively managing costs but still
maintaining productivity & quality

Chromeleon 7.3 CDS
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Chromeleon CDS

Quick and dirty or automated
high throughput
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Bioanalysis MSMS and HRMS Portfolio

Triple Quadrupole MS HRAM Orbitrap MS

B/
- Orbitrap
Exploris 240 MS

with BioPharma Option

Thermo Scientific™ -5

i TSQ Altis™ MS !:
] D ONO il ' | QExactive Plus MS
Thermo Scientific™ e
Orbitrap

TSQ Fortis™ MS
Exploris 120 MS
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Small Molecule Quantitative BioAnalysis -
Orbitrap Exploris 120 Mass Spectrometer

Proprietary & Confidential The world leader in SerVing science



Quantitative Bioanalysis of Small Molecules

Goal XenoGesis@

* Demonstrate capabilities of Orbitrap Exploris 120 mass spectrometer for quantitative

bioanalysis of small molecules in plasma and blood Pioglitazone Tolbutamide
_ o o MW: 356.1190 MW: 270.1038
« Show simple method setup with high specificity. L
« Highlight Improvements in scan speed whilst maintaining high mass accuracy. p o @
« Show excellent sensitivity and linear range from crude sample preparation. °
ﬁ Confidential Client Compounds
_g Compound A MW: 267.9735
Analytes, samples and comparative data supplied by Xenogesis a drug discovery CRO ggmggz;gg . ot 1es

Compound D MW: 477.2740
Compound E MW: 489.2740

Thermo Scientific™ Vanquish ™ Thermo Scientific™ Accucore™ Biphenyl  Orbitrap Exploris 120 MS Chromeleon 7.3 CDS

Horizon UHPLC System column, 50 x 2.1 mm 2.6 ym
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Chromeleon 7.3 CDS
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Simple Method Development

Easy method setup - Full Scan methods
can easily be set up with just a few clicks.
No need to optimize each compound as in
typical SRM acquisitions

aqa

Click and drag experiment
Set Mass range
Select polarity
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Simple Method Development

Easy method setup - Full Scan methods
can easily be set up with just a few clicks.
No need to optimize each compound as in
typical SRM acquisitions

FS m/z 200-600
Blood extract

Full scan data is kept and can be
retrospectively mined for other
compounds later.

100 279.15894
g 807
=
3 236.07396
5 60+
3 | 22300659 |2°610062
5 40 280.16223
0 a I'
20 30424817
] ‘ ‘ 333.10443  355.36856 41931549  436.34204
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Simple Method Development

Easy method setup - Full Scan methods
can easily be set up with just a few clicks.
No need to optimize each compound as in
typical SRM acquisitions

Full scan data is kept and can be
retrospectively mined for other
compounds later.

Compounds of interest can be extracted
and processed very easily. Multiple
components can be processed in minutes
and templates within Chromeleon used
to make data interpretation simple.
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Quantitative Performance

Excellent linear range was observed
with regression greater than 0.99 for each
compound.

Pioglitazone Full Scan 60k Positive

Linear regression | Fit: 1/x2 | R? =0.9942

1| % ISTD

lon = 357.12670 (5 ppm window)

8.0e3

RT=0.75;
Area=116.

0.0e0

0.650 0.700 0.750 0.800 0.85(

min

= Excellent signal-to-noise |
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Quantitative Performance

* Excellent linear range was observed Pioglitazone Full Scan 60k Positive
with regression greater than 0.99 for each
compound.

5 orders of magnitude linear range

Acceptable accuracy was achieved

through the 5-orders of magnitude OnColumn  Sample  Pioglitazone
concentration range with excellent Jpa) ) framb Gk bies)
sensitivity. 0-17 05 13.9

0.33 1 -14.5

1.7 5 -6.3

3.3 10 11.0

17 80 -3.0

33 100 6.5

167 500 -0.7

333 1000 14.2

1667 5000 4.9

3333 10000 -0.6

33 femtogram on column
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Quantitative Performance

- Excellent linear range was observed Pioglitazone (+) and Tolbutamide (-) Full Scan 30k +/- switching
with regression greater than 0.99 for each
Compound . Linear regression| Fit: 1/x2 | R2=0.9939
Acceptable accuracy was achieved o]
through the 5-orders of magnitude am |
. . + | L . : :
Concentrat|0n range W|th exce”ent o] o mh On Column Sample F-‘mghla-azcme TDIbut:?de
cye n I (pa) (ng/mL) (% bias) (% bias)
sensitivity. - I | 0.17 0.5 11.5367 -
] I . 0.33 1 3.5678 -
. : . : M T R ke 1.7 5 -2,1068 -10.982
Fast polarity switching provides more _ ! 3.3 10 115568  26.1573
information for scouting runs meaning s Conssmaen e ;z fﬂ“ﬂ fgf;’; fggf:
less analysis time. i _Linear regression | Fit: 1/x2 | RZ= 0.9987 167 500 1:2[}58 —B-.9456
11 333 1000 7.5154 -8.4511
- _ 1667 5000 2.4095 42017
3333 10000 -9.7444 -0.8462
1000 II'II
I
500 Jl IIII
ThermoFisher
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Quantitative Performance

12

Excellent linear range was observed
with regression greater than 0.99 for each
compound.

Acceptable accuracy was achieved
through the 5-orders of magnitude
concentration range with excellent
sensitivity.

Fast polarity switching provides more

information for scouting runs meaning
less analysis time.

Mass accuracy was excellent at <1ppm
across all compounds and all
concentration levels

Type Level Vial Volume RT Expected RT | Quant lon
Pos'n pL min min miz
Calibration Standard 1 R:A1 1.00 0.75 075 357 12670
Calibration Standard 2 RAZ 1.00 0.74 075 387 12670
Calibration Standard 3 R:A3 1.00 0.74 0.75 357 12670
Calibration Standard 4 R:A4 1.00 0.74 0.75 357 12670
Calibration Standard 5 R:AS 1.00 0.75 0.75 257 12670
Calibration Standard ] R:AG 1.00 0.74 (.75 357 12670
Calibration Standard T RAT 1.00 0.74 (.75 357 12670
Calibration Standard a R:AS 1.00 0.74 0.75 357 12670
Calibration Standard g R:AQ 1.00 074 075 357 12670
Calibration Standard 10 R:B1 1.00 0.75 075 387 12670
Calibration Standard 11 R:B2 1.00 075 0.75 | 257 12670

120

Apex ion 35712650 | Quant ion 357 12670

1004( 20207782

357.12650

<1 ppm mass accuracy

50 -
| 338.34237
358.12929
|:|-_- |.LJJ|4L 1l I.I AR PP I i L [ PR | i
20 - miz
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Quantitative Performance

Full scan mass  suex
spectrum with ="

Excellent linear range was observed

1 : - :E_ 0000 FWHM rl
with regression greater than 0.99 for each E e ”
compound. {i |
: | AT JJ \ Ere
Acceptable accuracy was achieved R R A M
through the 5-orders of magnitude -
concentration range with excellent e AARAEN O R
= _ ] with 120,000 FWHM
sensitivity. s |
1% 'k
Fast polarity switching provides more od K e

information for scouting runs meaning
less analysis time.

Simulation of DMF 706

with 50,000 FWHM ||\

e
2.5.5.4.9.4.338.88

Mass accuracy was excellent at <1ppm _ !“' H"-.
across all compounds and all s gl
concentration levels . "
: f." \?II"‘“’” Simulation of NDMA
High mass resolution needed to i ]\ il co e
separate target analyte with matrix i= [\
interferences for accurate quantitation <[V 8|6 SO
13 ThermoFisher
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Summary | Quantitative Bioanalysis Using Qrbitrap Exploris 120 MS

* Operational simplicity for mass spectrometer
setup and acquisition under full scan conditions

* Wide linear dynamic range providing analytical
flexibility and less reanalysis of samples

- Exceptional sensitivity for trace analysis

- Excellent mass accuracy and resolution allowing
confident analysis

AT

|
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Small Molecule Metabolite Identification -
Thermo Scientific Orbitrap Exploris 240

Proprietary & Confidential The world leader in SerVing science



Small Molecule Pharma Qual/Quan HRAM.MS-Portfolio

“We like Q Exactive so much and
want to replace existing systems

with Q Exactive”
Hai-Ling Sun (DMPK, Gilead sciences)

Proven technology

* Highest resolution: 280K

* Well recognized orbitrap platform
» Versatile for small mol and

Thermo Scientific™ Orbitrap IQ-X™

% Routine Quan/Qual HRAM peptide/protein analysis Tribrid™ Mass Spectrometer
<l Orbitrap MS
g + Highest resolution: 120K oo S Orbitrap Exploris 240 Ultimate confi.denfze for small mol ID and
'Mll - Easy to operate / maintain Mass Spectrometer structure elucidation
E', . Small footprint + Highest resolution: 1M
E - Resolution and Mass Accuracy _ . UItlm_at_e_ flexibility and capability for data
Bl - Fast scan speed/polarity switch Versatile & Robust HRAM workhorse vaU!SItlon o N
© + Highest resolution: 240K * Intelligent data acquisition (Decision tree)
© + Easy to operate / maintain + Deeper coverage (AcquireX)

Q Exactive Plus « Small footprint * Rich structure information with Multistage

multi-dissociation technologies (CID&HCD)

* More confidence in proposed structure
(MS")

Mass Spectrometer + Resolution and Mass Accuracy
+ Fast scan speed/polarity switch
» Deeper coverage (AcquireX)
» Versatile for small mol and
peptide/protein analysis “Orbitrap is the top choice for small
Orbitrap Exploris 120 molecule structure analysis!”
Mass Spectrometer Ben Jiang (PKDM, Amgen)

ThermoFisher
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Metabolite Identification and Quanti__fication Workflow

Goal: Understanding drug metabolism by conducting studies to identify and characterize
all of major metabolites of the test drug and specific enzymes responsible for its
metabolism; to evaluate the impacts of the metabolites on safety and efficacy of the drug;
and to utilize the drug’s metabolism information to maximize its intellectual property.

Biological samples UHPLC-HRMS for data acquisition Data processing for metabolite ID
in vitro and in vivo studies and relative quantification
1 .
CLOUD
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Nefazodone Metabolite in Rat Plasma

D:\Kate\...\Nefazo-RLM30M-Plasma-ID-1 05/13/20 00:58:06 Nefazo-RLM30M-Plasma-ID-1

RT: 2.13-6.36
4 100 572 578 573 NL: 1.75E8
8 572 TIC MS
S 80 T4 6.20 Nefazo-RLM30M-
5 5.71 6.19 | Pl 1D-1
2 4.89 4.89 il 5.75 -9 6.21 asma-ID-
2 342 313 343 386 386 3.87 464 465 P e 570 I " 5.94 602 619 6.33
g 40 2.69 2.80 279 e 3.50 3.84 3.89 400 4.08 o 477 7 5.02 503 5.23 504 5.62 I 6.04
2 1213 993 238 260 269 2 ) 279 5,4, 3.10 " 324 350 350 357 3gg 84 .00 4.08 409 432 446 453 4.62 S °9 5.24 533 561 5. 6.
S 20 o ‘ m
©
« il
5.73 NL: 8.80E6
g 10 Base Peak F: FTMS
2
58 2 +cESId Full lock
S 6 3.88 ms2 MS
2 Nefazo-RLM30M-
o 4 3.14 Plasma-ID-1
5, 391 407 6 626
e 317 320 342 351 360 379 | 397 410 42 438 5.28 566 | | 579 591 6237
T T T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T 1 T [ T T T T T L R S S e T L s s s e B B B e LA S e
2.2 2.4 26 2.8 3.0 3.2 3.4 36 3.8 4.0 4.2 5.4 5.6 5.8 6.0 6.2
Time (min)
Nefazo-RLM30M-Plasma-ID-1 #1180 RT: 523 AV: 1 NL: 9.32E6 /
T: FTMS + ¢ ESI Full lock ms [100.0000-1000.0000] P d t t
486.2269 C H O N Cl rOpOSG S rUC Ure
C2s5Ha303N5 Cl 25" 13331 Y5
0.5226 ppm
1001 & 0.5 ppm Full MS I
] FNZN —~
g o "Q | TN
% : i
s 7
5 607 N
2 7
s
£ 4] 488.2238 N
¢ 7
207
B T T L T L B A T L T L B e S e e e R B B e o e B
420 425 430 435 440 445 450 455 460 465 470 475 480 485 49 495 500 50 525 530 535 540 545 550 555 560 565
m/z
Nefazo-RLM30M-Plasma-ID-1 #1185 RT: 525 AV: 1 NL: 3.18E5
T: FTMS + ¢ ESI d Full lock ms2 486.2269@hcd50.00 [51.6461-516.4614]
290.1502
100
s0] MS
g o]
e 83.0604
T 6ol 262.1188
s 607
R 181.1210
< ]
£ 407 153.0896
s
L 140.0819
20
56.0495
| 1 1 [ H Al | | | . .
e e T T T T T T T T T T T T T T L e LA B e B e e SRS T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
m/z
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Compound Discoverer Software —

Thermo Scientific™ Compound
Discoverer™ Software

Complete small molecule structure
identification in a Next Generation platform

Compound Discoverer provides
customers with a complete
software platform for small
molecule research.

Compound Discoverer addresses
small molecule identification
needs and workflows including
untargeted metabolomics,
metabolism, impurities,
degradant, extractables and
leachables, environmental, food
safety, clinical research and
forensic toxicology.

For Research Use Only. Not for use in diagnostic procedures.

19
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Fine Isotope Pattern Match and Visualization.--More Confident ID

s

=N EoR|™

#4258 RT=10.564 min, FTMS (+)
Darunavir + (Dealkylation) C20 H29 N3 O3 S, MW: 391.19296, Area: 15226423

200 Fine isotope pattern confirms
| presence of S
#4258, RT=10564 min, FTMS (+)
302 19977 Darunavir + (Dealkylation) C20 H29 N2 03 S, MW: 391.19296, Area: 15226423
] [M+H]+1 0 ;
150 ] S isotope
s = ° . 2 x13C isotope
= S 5
}_‘50 % 4 39420575
[=] =
= 100 E L]
=
= o L r T T T T T r
= 394 185 394 180 3894 185 3894 200 384 205 384 210 384 215 384 220
miz
50 A
393__._'2[)243
414 18168
[M+Ma]+1
41 E_'J 8832 430 15579
415 18606 M+ +1
. : . L . .
400 410 420 430
Miz
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Automatic Fragment Structure Annotations.- FISh Scoring Node {& risn scorng

/ 1 6F7"NQ\_€341 20 Cgm

':l_

Urine_0-4hr_02 (F4) #1605, RT=6.954 min, MS2, FTMS (+), (HCD, DDF, 362.1167@30, +1)(/[!

.JGE%QI7063DC8 110 N O2 [M-e]+1J(+Oxid4tion)
Yy
H hH

+u

HM o
=§;>— 214.053251C9 H12 N O3 S [M-¢e]-
B_

3 N O2 [M-e]+1[](+Oxidation) o

196.0427611C9 H10 N O2 S [M-e]+1()(+Oxidation

- H H
b —
5 | —Q 149.071011C8 H9 N2 O [M-e]+1 o

Intensity [counts] (1076)
w
1

ool oot | __ Y
1] 136.075731/C8 H1ON O [M-e]+1
E ................ T 166.hs62
0 ] r T T r . ,I . N P , L.
100 150
v
€ i
@) N
| H \ /
Oo— M 345.11471

Omeprazole + (Oxidation) C17 H19 N3 04 S _MW:- 361 10963 Area- 499539

Exact matches are green while
transformation shifted matches are

blue which helps to localize site of
biotransformation

Thermo Scientific™ Mass
Frontier™ HighChem
Fragmentation Library™ is directly
integrated in the FISh scoring node.

m/z 136.07569
m/z 346.12199
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Trace Impurity Analysis -
Thermo Scientific Orbitrap Exploris 240

Proprietary & Confidential The world leader in SerVing science



High Resolution Full Scan for Robust Method.-Development

To develop a robust LCMS method for trace impurity analysis in drug samples, it is important to
have a full overview of the drug to ensure minimum matrix interference with target impurities (eq.
NDMA). This is achieved via high-resolution full scan mode in Orbitrap Exploris 120 or 240.

ML: 1.07E10
G O? 5;15 Base Pezk m'z= 80 00000-
1 ﬂEm—‘ | 7500000 ME F:FTMS +P Ful
’ 1 Ranitidine s [£0.0000- 750.0000]
. 16May_Ren2d_spH_ddMS_01
8.0E9-]
.. 609 HRMS Full Scan -
z ] Phosphate Base Peak
= 5 e Chromatogram
4.0E9 Ranitidine (ch)g
] .6 O-Oxide
2.0E9—
1 680 gg1 906 137 1197 1275
11 zziﬁﬁAg 39 449 >N - g
ﬂ ML: B.3TES
3 U? mfz= 7505481-T5.05507 MS F:
5.0E5— Y Fims+pruims
. [50.0000-750.0000]
T.0ES— N D MA 16May_Ran25_sph_ddMS_01
6.0E5-
] 5.71 HRMS Full Scan -
_ B0ES Extraction lon
2 405 Chromatogram
= 1 (XIC) of NDMA
3 0E5—
. 2.34
90E5-] 080 328 487
mEsm
04— T |
0 2 4

Time (min)
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Intelligent Data Acquisition - AcquireX Enables Increased-Untargeted Compound Coverage

Never fragment the same ion twice by
automatically updating the exclusion list over

multiple iterative injections for obtaining
exhaustive fragmentation of all small
molecules in the study.

Data
M Acquisition

Injection 1 ¢
MS/MS

Injection 2
Iterative MS/MS

74.0964 D (118.0862)
122.9245
AN
[WETT T R R P | |

150.0583

144.1019 [
178.1259

Background ions
excluded

]

155.0751

|

1
s

182.0578

118.0862 -
' q155.0751

Precursors not
re-fragmented

|

74.0964
Real-time
Data
I\Jgér;ﬁg Processing
144.10
RO I ¢ ' LT R
iti ' ) ) 118.0862
Traditional DDA AcquireX Deep Scan Injection 3 o
minj1 Iterative MS/MS |}
155.0751
minj2
minj3 || y4e0pe 178.1259
no MS/MS TS LS A, KSR
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Parallel Identification through Multiple Ref ce Sources

mzCloud online spectral library

e About Features Compounds riners  Forum Contact Login tructures]
Views v I Reference Library << Spectral Tree | Structure v
«Standard Filter= 2658 Filored  Recalibraled
+Compare Results for '2658° "
- esteees N SOy
Libraries N Dibutyl sebacate I
CLOUD s .
eference Library © Thermo ] e m I e r
Search < © Thermo EID S
T T © Thermo EOWED < 3/21 FTHCD 30 NCE, 18.915 eV MS2 315.25 Combined S(m: #8301 >
Rec
Tool 4 P " -
ools 0 Compounds g I_ Compounds per File | Mass List Search Results | hemSpider Results | mzCloud Results il Specialized Traces l
100;
£ |Chacloed CSID # References ~ |Formula Molecular Weightlsmmeuu Name
7s;
254|2640 = C 69197 39 C23H24 04 364.16745 \HJJ\Q o/u\n/ 22-Propanediyldi-4,1-phenylene bis(2-methylacrylate)
o
'q HN
2650 = 90591 39 Cl1H2ZN20 |198.17322 o N-(2.2,6,6-Tetramethyl-4-piperidiny|)acetamide
~ HN—q
L
| = 1 —WN
2651 = 20723 39 CLOH1Z N2 160.10005 _"\< :@ 1-Ethyl-2-methyl-1H-benzimidazole V
v mzvau

wnds % | Compounds perfile || Merged Features || Features | |RUeZMEESHIN | mzCloud Results || ChemSpider Resufts | Mass List Search Results | Input Files || Specialized Traces

w52 = 9 C11H1202 | 17608372 | Checked Structure mzVaultID | Name Formula Molecular Weight | Best Ma' ~ |mzVault Library C
/Ji\/\
o 30 Bis(2-ethylhexyl) phthalate C24 H38 04 39027701 984 | mzVault February 2017
”\/(/\/
2653 = (] 4445035 | 39 C15H14 02 226.09938
\_\—O 929 Tributyl phesphat C12H27 04P 26616470 98.3 | mzVault February 2017
Show related tables O MRS ety
P
% on
P ¢ 1348 | Dodecyl sulfate C12H26045 26615518 97.7 | mzVault February 2017
o
O/\/\
g 32 Dibutyl phthalate C16 H2204 27815181 97.5 | mzVault February 2017
O\/\/
Qs
o o~ 29 rieuis AR 78 neans 072 | moti- cnaT
elated Tables
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Summary | Metabolite and Trace Impurity |ID_Using Orbitrap Exploris 240 MS

- Operational simplicity for mass spectrometer setup,
calibration, and method transfer

* High performance: High resolution, mass accuracy
(EASY-IC source), sensitivity, scan speed, polarity
switching, dynamic range

* In-depth untargeted compounds coverage with
AcquireX data acquisition allowing confident analysis

* Powerful small molecules identification workflow with
Compound Discoverer data interpretation software

26
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Thank you

Any Questions?

ThermoFisher
||||||||||
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