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* Introduction

 Definitions
 Industries need Extractable & Leachable (E&L) analysis
* Regulatory and industry groups

» Thermo Fisher Scientific solution for extractable & leachable
analysis

« Multi instrumentations and technologies

« Data Analysis software for ID, structure elucidation, and quantitation
« Database and spectral library




Plastics — A Complex Process

Polymer Supply Chain for Pharmaceutically Relevant Materials

Natural

Raw ‘ Monomer ‘ Polymer » Masterbatcher | ’ products &
Material Suppliers
N-4 N-3 N-2 N-1 N
* Bulk process * Initiators/Catalysts * Antioxidants * Colorants
chemicals * Storage stabilizers ¢ Processing aids  * Processing aids
» Storage stabilizers ¢ Antioxidants * Light stabilizers + Lubricants

* Processing aids * Antistatic agents

Components for

» Packaging

* Devices

» Container/closure
* Processing

Courtesy of Doug Kiehl, Eli Lilly




The Broad Market of Extractable & Leachable Analysis

Single-use systems for bioproduction and storage
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Food Contact Material Migration Test is Mandatory!




Wearable Consumer Electronic Products

“How would you be interested In wearing/using a sensor device, assuming it was from
a brand you trust, offering a service that interests you?"”
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Base: 4,657 US online adults (18+)
(multiple responses accepted)

Source: North American Technographics® Consumer Technology Survey, 2013

9710 Source: Forrester Research, Inc.

The overall market for wearable technology is expected to reach USD 31.27 Billion by 2020, at a CAGR of 17.8% between 2015 and 2020.
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Definitions

 Extractable (E)

« Compounds that migrate from the surface under more aggressive conditions
of exposure (solvent, time, and temperature). Controlled extraction study

* Leachable (L)

« Compounds that migrate from the contact surface to drug formulation under
normal conditions of exposure. Formulated drug or simulants

Material Safety

ﬁ
Additives

Product Quality
Impurities
Polymer Components

Known extractables
4_ Extractable — drug formulation interactions
Degradation Products

Extractable modified by process conditions
Solvent-material Interactions

Some leachables are subset of extractable,
but not always the case.

Safety/risk assessment s Submission to regulatory agency s Market




The Importance and Challenges of E&L Analyses

= Safety

» Extractables and Leachables are Chemical Impurities, they could contaminate medicine, food,
and drink, affect product quality, and cause adverse effects for consumers.

= Regulations
* E&L analyses are highly regulated and required for market approval of new products.
* More regulations have been made along the way and will continue into the future.

= E&L analyses are challenging and complex

* It requires multiple instruments, expertise, data processing software, and database.
* It needs both identification and quantitation. Unknown structure elucidation is challenging.

* It must start at early stage to be ready for product launch.




E&L Regulatory and Method landscape

Methods &

Advisory
National ) Bodies
Regulators

US(C

U.S. Pharmacopeial
Convention

FILYA
)' ICH

harmonisation for better health

O

EUROPEAN MEDICINES AGEN

SCIENCE MEDICINES HEAL

“un’
INTERNATIONAL
Standards Worldwide

USP 1663 & 1664
665& 1665 (drift)

BioPhorum
Operations Group
Connect - Collaborate - Accelerate

Industry

Standardized Extractables Testing Protocol. Groups

Pharmaceutical Engineering 34 (2014)




Regulations & Guidelines

FDA guidance

» Container Closure Systems for Packaging Human Drugs and Biologics (May 1999)
« 21 CFR 211.94

EMA guideline
* Guideline on plastic media packaging, EMEA/205/04
ICH guidelines
» Test procedures and acceptance criteria for new drug substances and drug products (Q6A,B)

* Pharmaceutical development (ICH Q8)

PQRI leachables and extractables working group (recommendations to the FDA)
Safety thresholds and best practices for extractables & leachables in orally inhaled and nasal drugs

USP Chapters

» Chapter 87,88 (materials direct or indirect in contact with patients biological reactivity test in vitro, in vivo)

Chapter 661 (Containers — Plastics)

Chapter 1663 Extractables Associated with Pharmaceutical Packaging/Delivery Systems

Chapter 1664 Drug Product Leachables Associated with Pharmaceutical Packaging Delivery Systems

Chapter 1665 _draft Plastic Components and Systems Used to Manufacture Pharmaceutical Drug Products.

ISO 10993 parts (medical devices)
Japan, China, and other countries healthy authorities...
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Industry Group: BioPhorum Operations Group (BPOG) The Global Community

http://www.biophorum.com/

-
. ST regulatory compliance
Our members - leaders of the industry e Standanized Extactates rotocol l|

BigRhorum
Operations Group
Connect - Collaborate - Accelerate
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BPOG members are leading biopharmaceutical companies around the world
to create an environment where the global biopharmaceutical industry can
collaborate and accelerate their rate of progress, for the benefit of all.

Many Technical Resources on their website http://www.biophorum.com/
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Industry Group: Bio-Process Systems Alliance BPSA Published Technical Guides

http://bpsalliance.org/

. BIO-PROCESS SYSTEMS
BPSA) e VIS

Advancing Sing

Show menu »

BPSA members are industry-led corporate member of single use
manufactures. BPSA is encouraging and accelerating the adoption
technologies used in the production of biopharmaceuticals and vaccines.

Many Technical Guides on their website

http://bpsalliance.orqg/
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Bio=-Process Systems Alliance

Advancing Single-Use Worldwide

Recommendations for Extractables
and Leachables Testing

By the andlL of the Bio-Pi Systems Alllance

Part 1: Introduction, Regulatory Issues, and Risk Assessment

Part 2: Executing a Program

Bio

INTERNATIONAL
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Extractable & Leachable Analysis
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Analysis of Extractables & Leachables

GC-MS
GC-HRMS
Headspace
El & CI
Library

Volatile
Impurities

Non-
Volatile

Impurities
ESI & APCI

LC-UV or CAD
LC-MS/MS
LC-HRMS

Library J

GC-MS

El & ClI
Library

Semi-

GC-HRMS

Volatile
Impurities

Elemental

Impurities

e ICP-MS
» |ICP-OES

14



Thermo Scientific Instruments and Software for Impurity ID and E&L Analysis

GCMS -Single Quad GCMS-Triple Quad
Charged Aerosol
Detector

Vanquish UHPLC

Orbitrap Fusion Tribrid MS

Triple Quad Benchtop HRMS
Q Exactive

=
.
=

Hybrid HRMS

; Software & Database

U3000 UHPLC

15


https://www.mzcloud.org/home.aspx

GC-MS — Volatile and Semi-Volatile

Thermo Scientific™

Q Exactive™ GC Orbitrap
GC-MS/MS and Thermo
Scientific™ TRACE™
1310 GC

]

Thermo Scientific™
TSQ™ 8000 Evo Triple
Quadrupole GC-MS/MS

Solid Phase Microextraction
(SPME)

Thermo Scientific™ ISQ™ Single
Quadrupole GC-MS/MS

16



Thermo Scientific Q Exactive MS Models for E&L Analysis

Thermo Scientific™
Q Exactive Plus MS

Thermo Scientific™
Q Exactive™ MS

Resolving Power: up to 280K @ m/z 200
Scan Range: 50-6,000

Resolving Power: 140K @ m/z 200
Scan Range: 50-6,000

Thermo Scientific™

Q Exactive™ Focus

Therma

Resolving Power: 70K @ m/z 200
Scan Range: m/z50-2,000

17



Elemental Analysis

Thermo Scientific™
ICAP™ 7000 Plus Series ICP-OES

Thermo Scientific™ iCAP Q™ ICP-MS

Thermo Scientific™ ICAP™ RQ ICP-MS Series

18



Thermo Scientific ICAP RQ ICP-MS and Thermo Scientific Qtegra Software

Extract Automated dilution and ICP-MS
standard preparation

Thermo Scientific™ iICAP™ RQ ICP-MS Series

Fully compliant Thermo Scientific™ Qtegra™ ISDS software
Full USP 233 & ICH Q3D method capabilities
The current compliance deadline for USP 232 and 233 is January 1, 2018

USP <232>/<233>: Be Prepared for the Changes to Come

Compliant data
processing

19
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Data Analysis Software, Database and Spectral Library for E&L Analysis

Thermo Scientific™
Compound Discoverer™ 2.1

CcCLOUD

HighChem LLC

TraceFinder™ -
Optimized for Quantitation

Thermo Scientific™ TraceFinder™
targeted screening and Quan

mzVault™ 2.0

Exact Mass-Enabled Library Search and Management

Thermo Scientific™ mzVault 2.0
Library Search and Manager

Mass FronTIER

Confident Path from Spectra to Structure

Thermo Scientific™Mass Frontier™
spectral interpretation software

E&L Compound Database

20



High Resolution Mass Spectrometer for E&L Analysis

ThermoFisher

21 SCIENTIFIC



The Power of High Resolution

175K 35 K 70K 140 K

2221238 Formetanate
222.1253 222.1238 2221237 (0.1 ppm

Carbofuran |
0.9 ppm
222.1124 pp
222.1126
222.1129
222.1467 222.1465
222.1463 222.1466
222.1838 222.1843 222.1854
0 r y v YA
2221 2222 ‘ ‘ 221 2222 2221 22220 ‘ © 2221 22220
not able to separate partially separated baseline separated completely baseline separated

Molecular .
Carbof ©\/O>< /IL\/N o _NH_ Name Formula [(M-+H]
arbofuran b @ I Carbofuran | C,H,NO, | 222.1125
~
— Formetanate| C,;H;sN;0O 222.1237
HN AM=0.0109 Da Formetanate L

ThermoFisher
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Very High Resolution Shows Isotope Fine Structure
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MS Requirements for Characterization of Unknowns

 Mass Accuracy
e Isotopic Pattern Fidelity
* MS" Capabilities

Instrument of Choice: Thermo Scientific™
Orbitrap™ MS

Orbitrap MS High Resolution Accurate Mass (HRAM) data enable confident
» Component identification

» Elemental composition determination

» Structure characterization

» HR Quantitation

24



Thermo Scientific Q Exactive MS - First Benchtop Orbitrap Mass Spectrometer

High Performance

* Resolving power
 Sensitivity

 Acquisition speed

* Mass accuracy

* Dynamic range

» Rapid polarity switching

» Multiple ionization modes

Easy to use

* Bench top

* Tune Wizard

» Method templates
» Drag and drop

* Robust

* Plug and play

25



Thermo Scientific Q Exactive MS Schematics

Hyperbolic Quadrupole
Mass filter

Orbitrap Mass
Analyzer

26



Thermo Scientific Orbitrap MS — Principle of Operation

Collision cell C-Trap Octapole Split Lens

Flatapole

Skimmer

" Tubelens

4!%‘\ Capillary
— Orbitrap

lons are injected through the source

...and trapped in the C-trap and squeezed into a smaller cloud
...then a voltage pulse across C-trap ejects ions towards the Orbitrap
...where they are trapped and detected

PN E
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Thermo Scientific Q Exactive MS Specifications

« Max Resolution

e 140.000 at m/z 200 Resolution at Max. Scan
’ m/z 200 Speed (Hz)
- Max Scan Speed 17500 -
« Upto 12 Hz (at 17,500) 35,000
« Mass Accuracy 70,000
140,000 1.5

e <3 ppm external
e <1 ppm internal
« Mass Range: m/z 50 — 6,000
* Intra-scan Dynamic Range: > 5000:1
« Sensitivity
 Full MS: 500 fg Buspirone on column S/N 100:1
« SIM: 50 fg Buspirone on column S/N 100:1
« Polarity Switching

* One full cycle in < 1 sec (one full scan positive mode and one full scan

negative mode at resolution setting of 35,000)

28



Scan-to-Scan Mass Accuracy | Carbaryl, C,,H,;NO,

0.62 ppm

100 0.62 ppm

Scan-to-Scan 054 oo Resolution @ 70k
Mass Accuracy 5 sec base peak

0.69 ppm 18 Pos scans

0.69 ppm
0.84 ppm

0.62 ppm RMS = 0.62 ppm
0.69 ppm or 620 ppb
0.47 ppm across the peak

Relative Abundance
(o)
o

0.69 ppm

prp b bree v v e brree berer eeee b freee b brrve b beree e boree e b e e 1

0 11 R AN RN T [T [ I R AR "
2.00 2.02 2.04 2.06 2.08 2.10 2.12 2.14
Time (min)
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BPOG is Recommending Accurate MS for E&L Studies

5.4 Analytical methods

* Know what you need from the data before approaching a
CRO to perform leachables studies.

: e Define the limits of detection (LOD) and limits of quantitation

0 (LOQ) of your analytical methods. Persist in getting required
BioPhorum data from vendors.
Pﬂe:at'??fh(?:guaWar e Validate/qualify the analytical methods appropriately in

consideration of the test objective.

e Use standard/control samples at the beginning and the end
of each run.

® Use accurate mass detectors, even if only conducting a
screening study.

® Use appropriate matrix controls to account for degradation
B |O PH O R U M O P E RAT' O NS of matrix compaonents that could be mistaken for leachables.
GROU P (B POG) BEST PRAC‘”CES * Non-specific analyses are typically not useful for leachables
studies.
GU | DE FOR EVALUAT”\IG - dDotnot make assumptions without data; generate required
ata.

LEACHABLES RlSK FROM * Matrix 'mterference?' .from protein/excipients/process
POLYMERIC SINGLE-USE SYSTENS B e
USED |N BlOPHARMACEUﬂCAL . aDr:t‘le\ﬁlinSi.ne analvytical evaluation thresholds (AET) for

MANUFACTURING

RVA ! . .
\' e Where possible, use an MS (or MSn) library to aid in the
AN s \‘&A\"‘n identification of compounds.

ThermoFisher
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Additives and Their Unknown Degradants are Common Extractables

Antioxidant, plasticizer, slipping agent, light stabilizer... also monomer, oligomer.

Ho OH

31



Irgafos 168 (Oxidation Product )

RESTEK-STD-500ppb-APCI-MeOH-1 02/02/16 19:09:40
APCIAccucore C18 2.1X100 2.6 um A: H20/0.05% HAc/5SmMNH4Ac B: MeOH
RT: 8.4 - 35.6
271 NL: 3.49E8
1007 Base Peak MS
] 271 RESTEK-STD-500ppb-APCI-
50 MeOH-1
] 27.0
L85 9598104112 120 129 135 145 161166 177 190 204 214 37207 243 253 265 LL27'3_2?-3 295  30.7 308 329337 346
27.1 NL: 3.49E8
Base Peak F: FTMS + p APCI
MS BP (+) 27.1 corona Full ms
. [120.00-1600.00] MS
507 RESTEK-STD-500ppb-APCI-
] 273 MeOH-1
o186 102 106 118 124 130 138 152 161 166 177 100 204 214 227 238 243 46 261 29283 295 307 314 32.9 33.7 34.6
227 NL: 3.59E7
_ Base Peak F: FTMS - p APCI
MS BP ( ) 253 corona Full ms
. [120.00-1600.00] MS
50 o5 RESTEK-STD-500ppb-APCI-
185 87 94 103 34.6 MeOH-1
s IS L2 121 134 140 148 161 165 17.3 180 190 106 214 219 239 244 25. 317323 337 [\ 352
T T LR L R B R R L R R LA LR R AR RS LA AR RN LN RN AR RRRAN RN T LAARE R AR LR R LA LARRN RALAN
10 12 14 16 18 20 22 32 34
Time (min)
RESTEK-STD-500ppb-APCI-MeOH-1 #5755 RT: 30.68 AV: 1 NL: 1.52E7 .
T: FTMS + p APCI corona Full ms [120.00-1600.00] (M+H)
663.4532
Ca2Hea Os P
100 -0.6426 ppm
907
80 é
E 0., .0 0, .0
g 704 { oA
[} 3 o o
S 607
EE
< 504 664.4565
¢ 4
& 407
[} |
& 305 C42H6303P C42H6304P
207 (M+H)* 647.45876 (M+H)* 663.4537
o 607.3909 665.4599
109
15335290  551.5036 575.5032 ‘—@Q&'gg“ 666.4629
0 aaatns T e T T T T T T T T T T T T T T T T T T aaan T T T T T T T T T T T T T T T T T T T T T
540 560 580 600 620 640 660 680 700 720 740 760 780
m/z

ThermoFisher
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Irgafos 168 Degradant ID by Full Scan (+/-) and MS/MS Spectra

Full Scan (+) 475.2969
100
80
497.2787 Q
| 519.2610 o—H—o
40 Jor
o L s g 1
0t e et el b e b e
200 250 300 350 400 450 500 550 600 650 700 750
m/z C28H4304P
(M+H)* 475.2971
(M-H)- 473.2826
100 Full Scan (-) 4732826
80
60
40
28 ‘ 5412703 FISh-and auto annotation for structure elucidation of Irgafos 168 Degradant
M A LSRRI RARAS) LAAARN AR T LARARI AR LA L RN AR LR LAY AR LA LA
200 250 300 350 400 450 500 20U
miz
MS/MS (+)
251.0465 9 TH 3631712
80 . o-B-o
60 3 @ On @/
40357.0708 0
95.0497 N .
20 ‘73-0284 ‘ 153.06971 75 0153 2330371 | o 0 H 0B
0T L e e e B L S e e T B S R A kG oH
60 80 100 120 140 160 180 200 220 240 260 280 3 ©’ dor @/
m/z 7
3071088 S
(g H
g+ 0-P-0
f H OH ©X
0—P-0
Q&0
\< 4182340
57.0708
) G
364.1755
95.0496 S305%8 75 016 233.0350 252.0505 308.1128
o ‘ ¢ . 2822958 3375264 |420.2371 4752978

50 6 75 88 100 113 125 138 150 163 175 188 200 213 225 238 250 263 275 288 300 313 325 338 350 363 375 388 400 413 425 438 450 463 475
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Quantitation of Octabenzone on Thermo Scientific Q Exactive Focus MS

Octabenzone D

Cas# 1843-05-6 IR SN o

C21H2603
(M+H)+ 327.18092

Y= -32228.1+812672§)§7R"2 =0.9992 W:1/X

80000000
70000000
60000000

o 50000000
< 40000000

30000000

20000000

10000000

2000004

H?H\SH\\?HH?H\SH\\?HH?H\SHH

T T T T T T T T T T T T T T TTT
02 04 06 08 10 12 14 16
ppb

800

600 1000

ppb
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Quantitation of Tinuvin 328 on Thermo Scientific Q Exactive Focus MS

900000000 —
800000000 —
700000000 —
600000000 —
$ 500000000 —
< 400000000
300000000 —
200000000 —

100000000 —

Tinuvin 328
Cas# 21615-49-6 e
C22H29N30 %:E
(M+H)+ 352.23834

352

Y =59802.9+851108*X R"2 =0.9999 W: Equal

100000005
90000003
80000003
70000003

© 60000003
< 50000003

40000003
30000003
20000003
10000003

352
Y=59802.9+851108*X R"2=0.9999 W:Equal
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LC-HRMS Analysis for IV Bag Extractables

UHPLC-HRMS

Thermo
Scientific™

Q Exactive™ Plus
MS and Thermo
Scientific™
Vanquish UHPLC

Thermo Scientific™
Compound
HRAM data Discoverer™ 2.1

Software

E&L
Mass List

Result

Extractables
Identified

ChemSpider

Search and Share Chemistry

36
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https://www.mzcloud.org/home.aspx

General Workflow for Small Molecule Impurity ID and E&L Analysis

UHPLC-HRMS

Thermo Scientific™
Compound
HRAM data Discoverer ™2.1
Software

=

Custom
Database
Library

Result

Impurities
Identified

ChemSpider

Search and Share Chemistry

General Workflow for API Impurity and Extractable & Leachable Analysis
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https://www.mzcloud.org/home.aspx

MS Method: High Resolution Accurate Mass Untargeted Screening

« HRAM untargeted screening with polarity switching

« ESI/APCI full scan MS and data-dependent top 3 MS/MS data with polarity switching

using 70K &17.5K resolution for FMS and HCD MS?respectively. Stepped NCE: 30, 45,
60.

Positive Negative
"1 | (~) cubalas Properties Properties
4 | || ek i B Exclusion i reral L= I Properties of the method Praperties of the method
i T Filaen 12 Ginhal Settinge: O Chobal i
| |~ s~ | £ TS
T

4Z.00 min
+7-)

5
3
E

]
=]
VYF
{

___________________________ 1 H Customized Tolersncse

]
B e ) __ Properties of Full M5 / dd MS? [TopN)
Y 3 gencra
Experiments
General %
© Ful M55
o A
5./

38

ThermoFisher
SCIENTIFIC



IV Bag IPA-H20 Extract - MS Base Peak Chromatogram and UV

UAU

D:\SGS-E&L\SGS-IVBag\IPA_H20_Extract_2
Accucore C18 2.1x100 2.6 um A: H20/0.05% HAc/5 mM NH4AC B:ACN/0.05% HAc/5mM NH4Ac

Zoom-in View

NL:
] 22.7 1.00E9
] 13.1 20.9 22.9 Base Peak F:
. f 227 FTMS + p ESI
7 Full ms MS
3 MS Base Peak (+) 24.0 753 30.9 IPA_H20_Extrac
B 17.6 221 2
- 19.4
o 1 15.4 174
g E 9.9 108 151 187
$ Jd16 32 41 48 60 9.0 98 3 [\ 16.4 325 337 340
E NL:
< ] 1.00E9
g B Base Peak F:
3 7 MS Base Peak (-) FTMS - p ESI
& 7 Full ms MS
- 21.0 IPA_H20_Extrac
] 18.0 t2
= 25.3
= 15.4 924 28.1
. 19.7 . .
“11 38 45 61 71 86 98 104 109 l‘ 15.1 A A 309 31.8 336 362
NL:
50000 — 5.00E4
. Total Scan PDA
40000 UV 200-400 nm IPA_H20_Extrac
3 t 2
30000 —
20000 — 131 rpo 20 s 300 309 315 335 347
3 20.8 . - -
10000 — 166 17.9 19.3 197 "
320 38 57 69 80 88 114 126 —
0 T T T T 1T [ T T T [ T T T [ T T T [ T T T [T T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T T 1] L L T T
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Time (min)

X = present in the blank
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Full Scan and HCD MS/MS Data for Component ID and Structure Elucidation

G:\Old Passport\..IPA_H20_Extract_1 01/18/16 07:08:13
Accucore C18 2.1x100 2.6 um A: H20/0.05% HAc/5 mM NH4AC B:ACN/0.05% HAc/5SmM NH4Ac
€24 H39 06: C24 H39 06 pa Chrg 1 (M+NH,)* €24 H39 06: C24 H39 06 pa Chrg 1 (M+H)*
100 422.2899 100 405.2634 (M-
1 (M+H)* ] 422.2898
90 90 0
] 405.2634 2 J
80| (M+Na)* o 807 NN N0
] 3 149.0234
B | (M+Na)*
o 707 427.2451 0\/\/(0] o 707 NN
s 0 £ 1 427.2452 o
5 60 5 60
5 1 5 1
2 50] 149.0233 2 505
' e
g 407 3 407
Q — [0} —
14 | 14 J
30 30
] Full Scan ] Full Scan
Z(FE 321.2057 4038162 2&5 463.3163
10 279.1589 “° — 104 —
] \ { 343.1877 | 1 ] 335.2013 3892683 l l
a , N L o il ‘ L i t L |
Ot LRI AL RN N LA Rl A RN ALl RN LARN LA LR RAR RN LAAR ARl IAARAERIRARNRAANEE (IARR RARNRRANRARIRARARAANRRRN O AR AR LR R AR RARE AN RN RS LA AN LR EARR LAR AR RALN EARR RN ISR RRINARRARNRARI RAL RARRRARY IRREY LARRRRMI
200 300 400 500 600 700 800 200 300 400 500 600 700 800
miz miz
o}
* f\l | Mg'%m\ o v 10 e g \ v
T C:[OH HCD MS/MS 88 - HCD MS/IMS
88
~/ Sy o S
109.1p166 0 . (o]
75 12711199
O—

/\/ \ S
OH 25 ‘0‘
4
(o 5707043
o 13 7108683 109.40157
Il 83.08629 167.03 20207068 276.19998
I 0.52640 256.29141 LLRRN LRI LR LA LR R LR LR LR LR LR L L L L L L LR LR LR LR s LR LR R

50 63 75 88 100 113 125 138 150 163 175 188 200 213 225 238 250 263 275 288 300 313 325 338 350 363 375 388 400

50 63 75 88 100 113 125 138 150 163 175 188 200 213 225 238 250 263 275 288 300 313 325 338 350 363 375 388 400

40 ThermoFisher



Pos/Neg Switching Maintain High Mass Accurate Mass and Fine Isotope Pattern

From O-Ring WFI Extract

100

Relative Abundance
a
o

251.1214

Cis Hiw ON:S
0.7336 ppm

Proposed Structure

1111111

2222222

&«——Theoretical

©::>/\NH/\/\/\OH

.— Experimental

N
© _pndindvrn oo b bov b b e )
IS

A+2 isotope pattern J

2331108 fa—— show separation of
0 —————— —_— 1 34 13
210 220 230 240 250 260 270 280 290 300 310 320 L S and 2'°C at 70K
m/z
249.1066
Cizs Hiz ON:S
-0.3776 ppm
100 o
o 7
g 3
=4 3
© |
° s |
s 2
N
< 50 3
s 3
2 3
R
[3) |
€3
3 251.1023
E ‘ ‘// 304.9139
. ; e ] I L . | I L
L T e e B ) S B S O O B O B B B N B L e e s s R B O B O O O Y N O B B O BN B B B
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
m/z
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Ultra High Resolution MS Reveals Fine Isotope Structure

sewre | NErmo Scientific™

Elucidation

----------- Fusion™ Lumos™

------------ Tribrid™ MS

1 Million Resolution

Thermo E&L DB

Fine Isotope Structure

CD 2.1 Result - Predicted Compositions for a unknown component in cosmetic product IPA/H20 extract

? Checked MName Formula Annotation Sc FISh Coverage Molecular Weic =  RT [min] | Area (Max.) # ChemSpider Results # mzCloud Results mzCloud Best Match | N =
53 = | | |C27H3EN304P S |HONO | | 52921404 | 11.708| 2857456 119] 0 0~
4 [ | 3
“ | Hide Related Tables

Structure Proposals | Compounds per File | BEETSESROGIGLGENGLHEN  Merged Features || mzCloud Results || ChemSpider Results | Mass List Search Results

@ Check | Compound Match | Formula Molecular Weight | AMass [Da] | AMass [pp « | RDBE | H/C | Rank # Matched Iso. | # Missed Iso. | # Matched F | SFit [%] | Pattern Cov. [%] | MS Cov. [%6] MSMS Cov. [%] | In ChemSpider

1 & ] C27H36N304P5 529.21641 | -0.00238 -449 | 120 | 13 1 7 0 23 78 100.00 99.97 99.64
2 = [ ] C24 H35 N 012 529.21593 | -0.00189 -357 | 80|15 7 5 ] 18 54 100.00 96.51 95.64 X
3 = [ ] C29H31N5035 529.21476 | -0.00072 -137 | 170 11 2 7 o 22 72 100.00 99.97 98.57 X

#6 and #7 4 = [ ] C28 H37 N Q5 P2 529.21470 -0.00066 -1.25| 120 | 1.3 5 4 0 20 85 100.00 96.48 97.90 -
] C23 H32 N9 O2 P S 529.21373 0.00031 0.58 | 130 | 14 10 5 2 22 39 97.17 95.98 99.48
6 *+ [ ] C28H35NO7S 529.21342 0.00061 1lle | Q20|12 3 8 0 23 63 100.00 100.00 99.64 X
7 = [ ] C30H32N304P 529.21304 0.00099 188 (70|11 6 4 0 19 76 100.00 96.48 96.84
) W CZZH36N506PS 529.21230 | 0.00164 31| 80|16 4 7 0 2 60 100.00 99.97 99.64 L
9 = [ ] C32H37NP2S 529.21219 0.00184 348|160 | 12 9 7 o0 5] 65 100.00 99.97 11.05

.
-
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A2 Isotope Fine Structure Validates Correct Elemental Composition

The incorrect formula doesn’t The correct formula matches the
match the result. ana fine isotope structure.

1004 549.2536
El 549.2429 . 10 549.2536
904 Experlmental 549.2429 .
E 9 Experimental
803
3 8
705
E g 7 33g13C
60 g
E €6
505 E
E 2 5
40 2, 80
E g
¢ 307 5492515 °
3 @ 3 15\13C 549.2515
204 2
o] 549.2500
E 549.2475 \ 549.2564 4 549.2475 549.2500 549.2564
o o
100 5492536 100 549.2430 549.2540
907 9
805 Simulation 8 Simulation
703 7
E C30H32N304P C28H35N0O7S
605 6
507 5
E #7 ; #6
40; 549.2515
30 3
= 2
20 549.2511
e 549.2473 it cro2012 5492476 549.2500 549.2569
E 549.2409 5492565 5490504 [ R L
O e e e 549.240 549.245 549,250 549,255
549,240 549.245 549.250 549.255 549.260

m/z
mz

The above results demonstrate that the fine isotope structure made available by ultra
high resolution mass spectrometer greatly enhances the ability to confidently determine
the correct unknown elemental composition.
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mzCloud - HR Mass Spectral Database

-~ mMzCloud™

- Advanced high resolution mass spectral database (Free) _
- Very high quality data: standardized acquisition, highly curated data > https://www.mzcloud.org
- Search through spectrum, structure, substructure, m/z, ...

CLOUD - ldentifyingcompounds even when they are not present in the library Free and cloud-based
through substructure search

Server location - US
. search for co ds... S h
w Advanced Mass Spectral Database R —
_ CLOUD Home About Features App Database Pariners Contact

mzCloud is a state of the art mass spectral database that assists analysts in identifying
compounds in areas such as life sciences, metabolomics, pharmaceutical research, =
toxicology, forensic investigations, environmental analysis, foed control and various e =Y
industrial applications. mzCloud™ features a freely searchable collection of high ; Y

resolution/accurate mass specira using a new third generation specira correlation T oetaY =]

algorithm. g — ==1 —
Online access to the database is free of charge and no registration is required. = I o
read more... E | Rty |

Google play

Enter
Database

Search for Compounds by Name or ID

New mzCloud App!

| |

6,730 (+57) 10,537 (+85) 2,309,264 (+63,477) 704,266 (+0) view more

compounds trees spectra QM models statistics

(+ added in the |ast 14 days)
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mzCloud Spectral Library

Home About Features Partners Contact Login
o

Views v I Reference Library <<  Spectral Tree

«Standard Filter~|Quick search - Name or ID or Mol. M:" Filtered Recalibrated
-Compﬁle x FTMS1 Sen. 81 N
= Structures No: 2677 1 ]

e raanox 1035 Reference library %[ Spectral tree ]
Libraries 4 Menoiso. Mass: 642.39541
f \ © Thermo =51 |Hoo fus?] 1
T T T
e v © Thermo (=51 ool =
+ Spectrum e /
Tree Search by
+ Structure . FT 152 685 38 Sens. 418, 18, 30
Momoeoton Mase different terms
~ Peak TVIOTTOTS0. WIS, BUUSZ50
- Precursor WO @ Thermo  EEITET A L |
+ Name Q Thermo [ £51 |Heofms?] ; ‘| ek r‘-_ e
- Moo 2679
_ Accelerator BETS
Tools < ['1_.‘,_‘ | Maonoiso. Mass: 238.05984
© Thermo | apci[Hcofus? :
© Thermo B < | 6/21 FT HCD 60 NCE MS2 665.38 Combined Scans #18, 19, 20 v 6/21 >
No: 2680

p=r)
£

p=

5-Chloro-2-hydroxy-4-
methylbenzophenone

Recalibrated Spectrum

FTMS + ESI ms2 665 3B46(@hedb0 00 [50.00-675 38]

Recalibrated spectra

Cr F;J Monaiso. Mass: 246.04476
a © Thermo | aPCi|Heo s
@ Thermo ED
No: 2681
[(4-

Methylphenyl)sulfonylamin
o]urea

Iy Monaiso. Mass: 229.05211

O Therma | apcilHoofuse

© Thermo Esi jicofus?

Metadata available for
selected library entry

TeTOTTOTS T, TWTass.

16010150

1004

] | fragment ions annotation ===
" oH /J: 7 MSZ:{

] |o 3 = /@/\){\O
o
w > ¥

] 57 06988 231.13796 o

04 Lo .\.J.\;I.Jl.. Ll

@ w3 parmanent citable links for
Metadata

Terms and Conditions

115 HighChem LT, Slovakia

@ Thermo

[SESET-E]

st jrcofus?

entry, tree, and spectra

Quantum Chemical Annotations

Standard Compare Structures
Structure [, P v
HO. OH
0\/\5/"\_/0
s} (s}

Breakdown Curv

Breakdown curves

Options ~ _c0¢

) co (2 Hep

(*) Rel () Abs

# highest peaks
63

Additional peak

L A
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Thermo Scientific mzVault 2.0

\. NMMWTZXG:{T g0 Exact Mass-Enabled Library Search and Management
———— T - local mzCloud

- Creating customer library

- Searching library

=10lx|

Browse Build Search -~ @‘
o WD & < G
(=< e ﬂ | TF ) O o (%) »
New Import Merge Export Save Save New Copy Delete New Compound  Open Compound
As List List
Library Compound Quick Create

o Build tab is used to create and edit Libraries.

™
mzVault™2.0
Exact Mass-Enabled Libyary Search and Management
Open a recent item Apply database to...
P KC-Testing-0801.db (% Browse/Build "
f) New Library.db € Search «—
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E&L Compound Database the “E&L Mass List” in CD 2.1

This Excel sheet database contains ~2000 common E&L related compounds.

This is a “living document” and new E&L related compounds are added periodically.

Commercial Name Chemical Name Class CAS No. Chemical I Formul Formula weight  [M+H)" [M-H)" M-NH," M.N MK Structure mzCLoud link
dioctyl phthalate ethylherylphthalate FL 17817 C24H3804 280.277m 39128429 38926973 40831083 H228623 429.24017 .,8& https:Hmezcloud.orgiDataViewer. aspu#CReferenced;
_\_\ o e 5/_/_
Wl
Dibutyl phthalate Dibutyl phthalate FL 94-74-2 CleHz204 2731612 27915308 27714452 29618562 a0z 317.11436 httpe:mzcloud.orgiDatabiewer azpu#CReference 2]
Dicycloheryl phthalate 84-61-7 C20HZE04 3300831 33113023 32907882 34821693 36217233 JEAMEZT 0%0 https:Nmezcloud.orgiDataViewer. aspu#CReferenced;
G0
._\c o O/_
Diethyl phthalate 94-66-2 ClzH1404 2220891 22309643 221.08193 24012303 245.07843 28105237 g httpe:mzcloud.orgiDatabiewer azpu#CReference 2]
Qo0
g d
Dimethyl phthalate 124113 CoH1I004 1340579 19506513 193.05063 21209172 21704713 2302107 https:Hmezcloud.orgiDataViewer. aspu#CF

This database has been added to Thermo Scientific™ Compound Discoverer™ as “E&L Mass List”.
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Thermo Scientific Compound Discoverer 2.1 Software for Compound ID and

Structure Elucidation

»Component extraction and elemental composition prediction
HRAM data
Isotope pattern
 fine isotope structure
MS/MS fragments

»Unknown identification through multiple databases searching in parallel

Known unknown compound ID

>Unknown compound structure elucidation using “Structure Proposals”

Predicted Compositions
MS/MS fragment ions

* The similarity search identify the fragment ions or substructures in mzCloud, which facilitated unknown structure elucidation.
De Novo ID Most Challenge Task Need Chemistry knowledge and expertise

»Validity check of the proposed structure

» using “FISh Scoring” feature by searching the embedded “HighChem Fragmentation Library”.

» Differential Analysis for different lots, batch, or type samples analyses.

FISh stands for “Fragment lon Search”
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Thermo Scientific Compound Discoverer 2.1 Software Study and Analysis Wizard

i - = S -t A Nt o
< New Study and Analysis Wizard - Step1 of 6

Begin a new Study
Use this Wizard to setup a new study and ocpticnally a new analysis.

e :
»\-s‘»"ﬂ,.\_\?_.
o |
_m:..\-‘lm‘;“:\J |
hing iy,

L gkyM'b""":""1aw\-!.-'
LT |

Sl gy =
ring,
rdes Capy, =
- C S,
0 ey

o 5;.;:.-_-,!" —

Pracasare
Warkdloar ;ﬂu‘u;Zu
Wk Deicphon:  enaemed e

taeiganclsny
st il hinge

%y

Creating a study and analysis use the guided “New Study and Analysis wizard”
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Pharma Label Extractable Study - Nodes-based Processing Workflow

Compound Discoverer 2.1.0.398

File Reporting Libraries View Window Help

TOICEI TR EEEEEEEEEEEEER T EY-TW
/'@ Start Page X' Ji Pharma Lablel IPA Extract X

m;\dd Files Remove Files <, Open Containing Folder 53 New Analysis Open Analysis Template

Study DEfinith Input Files || Samples || Analysis Results || Grouping & Ratios m

Workflow NDdES) & Open j OpenCommon &, Save [ SaveCommon 3% Auto Layout | M Clear

= 1. Input Lg#fput
T BxportSpectra o
4 Input Files Description: Untargeted E&L workflow without statistics: Find and identify unknowns-Performs retention time alignment, unknown compeound detection, and compound grouping -

— across all samples. Predicts elemental compaositions for all compounds, and hides chemical background (using Blank samples). Identifies compounds using mzCloud

»

Workflow: Pharma Label IPA-Extract-one

| =] 2.DataProcessing

L@l align Retention Times Workflow T )
lorkflow Tree,
4@l Filter By Mass Defect \

Al "N/
Y&l Filter By Scan Event

4@l Filter Centroids
L@l Select Spectra

‘ﬁ Input Files

[= 3. Tracer
+f- CreateAnalog Trace
~f- Create FISh Trace
- CreateMass Trace
f- Create Pattern Trace

|E 4, Expected Compounds
4 FIsh Scoring
{i} Find Expected Compounds

1

(ﬁ Generate Expected Compounds
{i} Group Expected Compounds

& Detect Unknown
4+ Mark Background Compounds Compounds

|E\ 5.Unknown Compounds

x‘é Compound Class Scoring

@, DetectUnknown Compounds
@ FillGaps Group Unknown
&, Group Unknown Compounds ELTTImE
é Map to BioCyc Pathways (beta)
)'} Map to KEGG Pathways

& Mark Background Compounds & SoncN Il % s SE Mar‘:ﬁ:ﬁ:g“’““d
@, Normalize Areas ey Compositiol Com

4 Pattern Scoring &

& Predict Compositions

% Search Chem Spider

# Search ChemsSpider

@ SearchMassLists

1 | [ r

@ search mzCloud
Bl sesrch mzvault Post-Processing Nodes

|= 6.comparison |

Assign Compound [
‘—H Merge Features =

Annotations

Workflow Modes | Parameters of 'Search ChemSpider' || ,
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Result View — Data Interpretation

9 Compound Discoverer 2.1.0.398 EI@
File Reporting Libraries View Window Help
WHWEHEHE GG  TEEEEEEEEEEB (SR E e X IDDP
‘W. B3 Pharma Label-PA-a X /| Pharma Lablel IPA Extract X | Pharma Label Extractables 3= 5% Pharma TabelH20 -IPA-1 X - X
y 4 A Y
< Chromatograms - QK Mass Spectrum + I x
.
o~ " B / » solvent H20 solvent: [PA Mm =T=7.575 min, MS1( » LF_IPA_Extrac-2-Pos-2 (F6) #3393, RT=7.618 min, MS1, FTMS (+) -
. _— . _— . C15 H30 NE 06 as [M+H]+1
Sample Type: Sample Sample Type: Sample .
salvent solvent: nia [ F6 #3375, RT=7.580 min, I 391 22049 E
sample Type Sample Type: Blank [0l F6 #3393, RT=7.618 min, MS1 M1
[ Fite [ F6 #3394 RT=7.623 min, 1 _ 151
4 Filter By: o 20 ] [ F6 #3413, RT=7.662 min, MS1 ;
I fon solvent ‘g [) F6 #3414, RT=7.666 min, I N
b (on Sample Type E 59 E L
b (o @) File % 1.0 ] £ -
= g
2 £ 05
2 41321118
£ o5 4 %l'p\ [M+Ma]+1
0.0 ; . e ; ; . ; 00 | Bl . ‘ . :
73 74 75 76 77 78 79 8.0 390 395 400 405 410 415
RT [min] miz |
4 1] I m 4 ‘ 1] v
‘i Compounds ¥ Compounds per File || Merged Features | Features || mzCloud Results | ChemSpider Results || Mass List Search Results | Input Files || Specialized Traces
—
Checked | Name Formula Annotation Sc FISh Coverage | Molecular Weight | RT [min] | Area (Ma = | # ChemSpider Re| # mzCloud | mzCloud Best Mat  Mass List mzCIouc[;_|
3 = Oleamide CI8H35N O [ 11 Im] 264.24510 | 17.335 | 146255525 112 4 985 |0
4 = Melamine C3 He N6 BEERO 126.06560 0.472 | 106680600 7 5 1000 (0
5 = Hexamethoxymethyl melamine C15 H30 N6 06 (] ] | 390.22225 | 7.621 [ 106255412 3 3 937 (W
6 = Eicosapentaenoic acid €20 H30 02 [ ] | 302.22429 | 16490 | 96918439 710 10 [ ]
7 = 6-Propyl-2-naphthal Cl13H140 186.10445 9.903 | 83008975 397 12 ]
8 = Methamphetamine CI10H15 N 14912048 1.070 | 87923353 297 4 937 |0
9 = pro-ser-arg C14 H26 N6 05 358.19619 7.621 | 82384299 4 [ [ ]
] - ) o »
sub-tables _’ ¢ Hide Related Tables
(061 RNV EIEN | Predicted Compositions || Merged Features || mzCloud Results || ChemSpider Results || Mass List Search Results
? Checked | Molecular Weight | RT [min] | FWHM [min] Max. # MI | # Adducts Area ~ | Study File ID
1 = 390.22219 7619 0.045 4 2 106255412 F6
- 390.22232 7.624 0.048 4 2 98027607 F3
:
-
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Component Detection with Adducts Grouping

50 -

40 -

30 -

20 -

Intensity [counts] (10°6)

459.2798211[M+H]+1
10 \-

h i : | i |
460 465 470
m/z

" LF_IPA_Extrac-1-PN-1 (F2) #1230, RT=4.258 min, MS1, FTMS (+)  C20 H42 011 as [M+NH4]+1

476.30664 1[\+NH4]+1

481.26184[1[M+Na]+1

Resolution aware
Mass accuracy
Isotope pattern
are color coded.

| ' T
475 480 485
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Result Filters - Flexible Result Review

P

(2D Result Filters o | @ =]
@ Compounds Compounds
O Compounds per File @]
(O Merged Features [Backgmund)[is false}@]
O Features _ _
© mzCloud Results [Area {Max.]] [is greater than or equal tcn] 5000000.00 [Remove) F||ter|ng the result
(O ChemSpider Results based on your need
(O Mass List Search Results
© Input Files
O Specialized Traces

[ ] Show all tables [ Load J [ Save J [Save .ﬂ.s...J [Clear AIIJ [ Clear J [Apply Filters

ThermoFisher

%3 SCIENTIFIC



Multiple Database Searching in Parallel to Identify Known Unknowns

9 Compound Discoverer 2.1.0.398
File Reporting

G HP G, YIDEETOUDEOEER@E, DAA, X000

Libraries View Window Help

/) Start Page % f ¥ Pharma Label-IPA-a X “Jij Pharma Lablel IPA Extract X

| Ji Pharma Label Extractables X / & Pharma Label H20 -IPA-1 X

@ Compounds ¥ Compounds per File || Merged Features || Features || mzCloud Results || ChemSpider Results | Mass List Search Results || Input Files | Specialized Traces

Chromatograms w B X | Mass Spectrum - 2
) > # —7.580 mi >)  RAWFILEop) LF_IPA_Extrac-2-Pos-2 (F6) #3375, RT=7.580 min, MS2, FTMS (+), (HCD, DDF. 391.2296@(20,35:55), +1) it:
4 Group By: — et emple e e Sample i e e REFERENCE (botiom): mzCloud library, Hexamethoxymetyl melamine, 15 H30 N6 06, MS2, FTMS, (HCD, 391 2300@(1030:4 mzVault hit:
solvent solvent: n/a [ F6 #3394, RT=7.623 min, MS2, 6 J Observed MSZ VS
Sample Type Sample Type: Blank [ F6 #3414, RT=7.666 min, MS2, :
] File 4] library MS2
4 Filter By: 301 g 1SI
Z S 24 °
[ — g : ‘ Matches collision
b @) sampleType B ' s, : : energy between
I (on Fils 2 = ‘ g
) Fie 210 : . ‘ raw file MS/MS and
£ 05 ] L reference MS/MS J
00 : . : : b . \ 5]
73 74 75 75 77 7.8 79 8.0 : : : : : : :
RT [min) 50 100 150 200 250 300 350 400
1 (1] v l miz

Mirror plot for each

@ Checked | Name Formula Annotation 5S¢ FISh Coverage | Molecular Weight | RT [min] | Area (Ma ~ | # ChemSpider Re|# mzCloud F| mzCloud Best Mat | Mass List mzCloud Bes| Group Areas Group CV [%] E[
3 = Cleamide CI8H35NO 26424510 | 17.335 | 146255525 112 4 98.5 [
4 = Melamine C3 H6 N6 126.06560 0.472 | 106680600 7 5 1000 |
5 = | Hexamethoxymethyl melamine C15 H30 N6 06 39022225 | 7.621 | 106255412 3 3 987 |l
6 = Eicosapentaenoic acid C20 H30 02 302.22429 | 16490 | 96918439 710 10 [ ]
[7 = A-Pronul-2-nanhihal C13H1AN 184 10445 9gn3 anNNRI7S 39 12 ] I
4 I
# | Hide Related Tables
Structure Proposals || Compounds per File || Predicted Compositions | Merged Features | [Byr®GIGRIESTCE | ChemSpider Results || Mass List Search Results Sub table ShOW
— - -
2] Checked | Compound Match | Structure Name Formula Molecular Weight | AMass [Da] AMass [ppm] | Type ~ |Scan # Match = BestMatch ~ |Best Sim. Matck ~ | mzCloud ID 3 J deta“ed |nf0 for
J compound
3 ® ] “/‘L Hexamethaxymethyl melamine C15 H30 Ne 06 390.22268 0.00043 111 Identity 3394 98.5 98.7 98.2 2645
= Py 5
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Add Chemspider Search Result to “Structure Proposal and Apply FISh” for Unknown ID

) Compound Discoverer 2.1.0.398 o e .

File Reporting Libraries View Window Help

W HDO6E, YOEEEDDUEBEE EE, WBRA,  s¥P200,

/) stant Page X U sGS IV Bag™ X /E IPA_H20_Extract 1 X '/qﬁ Compound Classes % /ﬁ. Mass Lists & Spectral Databases X “T sGS IV Bag New™* X /\_n:f Job Queue % §§ SGS IV Bag IPA_H20_Extract X =
Chromatograms » B X | Mass Spectrum - B x
4 Group By: > Solvent Type: IPA Solvert Type PHO L L (> ) e iy R1=35.342 min, MS1, FTMS (+) :
& Sovent Type Sample Type: Sample Sample Type: Sample 4 [ F1 #9363, RT=35.371 min, M: o |
35 ) 12 4
[¥] Sample Type ? [ F1 #9364, RT=35.275 min [
i 3 35312
| File 30 A = 10 531.48505
4 Filter By: g 25 / A & [Mhia]+1
: . = T g ]
len s Solvent Type = =
B— w T o] / E
[ 58] Sample Type 2 zI" R L
(ov mm) File =z 151 / £ 3
- : 2 g 4
2 10 4 / z
AN 2]
Copy With Headers Ctrl+C | |
T T 0 T t T . T T T
Copy 360 362 510 515 520 525 530 535
miz n
‘] Clear Selection in| v || “) D Spexify FISh Scoring Settings E i f
M En:bSIEICDIIumI:dFi:ing nspider Results | N ¥ Annotate full spectrum tres High accuracy mass tolerance: FISh Scoring Queue > @ x
ell Selection Mode - = e
! ; [ Use general rules 25 l"‘"‘” J ks X
g Checked | Name T o Lset stion hbrar 1 -
| Use fragment on ioranes 3 3
224 & Dimethyl 2,13 Check Selected - = N i e Name: N,N'-1,8-Octanediyldi
g | Allow aromatic cleavage 05 P | MW [Dal: 50849678
225 thecedl] " | 104673660 - Brocessing Since = m
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1 [ Add to Structure Proposals J 4
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FISh Scoring Result: Fragment lon Matching and Fragment Structure Annotation

IPA_H20_Extract_2 (F1) #9364, RT=35.375 min, MS2, FTMS (+), (HCD, DDF, 509.5041@(30;45;60), +1)_'" | |

Intensity [counts] (1076)
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Unknown Structure Elucidation Based on CD 2.1 “Predicted Compositions”

IPA_H20 _Extract 2 (F1) #2428, RT=10.245 min, MS1, FTMS (+)[] C13 H18 O S as [M+H]+1
IPA_H20_Exiract 2 (F1) #2428, RT=10.245 min, MS1, FTMS (+) C13H18 0 S as [M+H]+
90 -
10 _ 223.11507 [I[M+H]+1 800 -
g 700 -
= 600 -
o 8 _ 3 500 - 225 4876
S S0 -
= @ 300 -
iy £ 200 -
2 6 - 0 225,12189
S
o 0 I I I | I I
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%’ 4 _ miz
c
)
£
2 - 22300858 224.11839
222.14873 223.15370 225.18463 > 226.18013 226.11403
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O - [ - | - | I. . 1 a
223 224 225 226
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Unknown Structure Elucidation Using Compound Annotation Editor and FISh Scoring

@ Compound Annotation Editor EI@

hedve@y /772 ~O00QE A

@ Compound Annotation Editor

hRedooBy /72 Q000 W4

Formula to fit:

C13H180S

Molecular weight / error in Da: Molecular weight to fit:
22210784 -0.00005 22210789

MName:

=)

o]
Descriptign
Annotate fu tree High accuracy mass tolerance:
Use general rules 25
Use fragmentation libraries Low accuracy mass tolerance:

Allow aromatic cleavage a5
Max. Depth 5/N threshold:

H

ChemSpider... [Z] Apply FISh scoring [ Save [ Cancel

Propose structure based on
“Predicted Composition”
and MS/MS fragments

ChemSpider... [T Apply FISh scoring [ Save Cancel

Apply “FISh Scoring”
to search the embedded
“HighChem Fragment Library”
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FISh Scoring Result: Fragment lon Matching and Fragment Structure Annotation
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Specialized Traces

25

solvent: H2O
Sample Type: Sample

solvent: IPA
Sample Type: Sample

solvent: nfa
Sample Type: Blank
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Specialized Traces Provide Additional Information

counts] (10%3)

20 4

Solvent Type: PH3

Solvent Type: IPA
Sample Type: Sample

Sample Type: Sample

Solvent Type: PBS
Sample Type: Sample

Solvent Type: PH3
Sample Type: Sample

DAD Signal Overlay

13.060

24023

RT [min]
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CD 2.1 Differential Analysis Feature: Volcano Plot

Using the interactive volcano () Differential Analysis TS FE 5z
plot to find compounds that
are significantly different Data Source: |Compounds 7 (=]
between two sample groups mﬂm, Sample vs. H20, Sample ']
P-value: U 0.05 Log; Fold Change: U 1
3341 (352 < PV, 419 < -FC) 466 7 (475 < PV, 623 = FC)

-Log10 P-value

Log? Fold Change
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Thermo Scientific Compound Discoverer Software Home Page

http://mycompounddiscoverer.com

Compound Discoverer

Integrated solutions for small
molecule structure identification
scientific

HOME WHAT 15 COMPOUND DISCOVERER? HELP BUTTON REQUEST FEATURE... RESOURCES TUTORIALS

Compound Discoverer 2.1 Released! Get your Demo here.

JUL 31

For eurrent Compound Discoverer 2.0 users:
The electronic upgrade to Compound Discoverer 2.1 is free! Follow the download instructions below and use the instructions for the CD 2.0 to
CD 2.1 upgrade.

For new users:
To download the Compound Discoverer 2.1 Demo (CD 2.1 demo), go to the Thermo Scientific Software Portal (Flexera) and download it from the
“Compound Discoverer 2.1 Demo™ folder.

CLICK HERE FOR DETAILS.

Welcome

Compound Discoverer at ASMS 2017

Thanks to everyone who was able to join us at this years Compound Discoverer Users Meeting and parallel Node Developer Workshop at ASMS this
year!

We've already heard great feedback from several people and, because of that, we plan to make these meetings a regular occurrence and

improve them even more in the future.
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Thank you!

www.thermofisher.com/learnleachables

Kate.comstock@thermofisher.com
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Some of the Common Additives

 Plasticizers

* Flame Retardants

* Impact Modifiers

* Antioxidants

* Antimicrobials

« UV Stabilizers

» Colorants

 Lubricants & processing aids
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