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Training (data acquisition and processing)
Assistance with method optimization

Support and collaboration in research projects
Maintenance and troubleshooting of equipment
Assistance with major equipment acquisition

Service analysis



Mass Spectrometry

* Chemical compounds converted into gaseous ions (with or without
fragmentation) are ordered based on their mass to charge ratios and relative
abundance

Inlet Source [—*|Analyzer|[—|Detector

under vacuum

* Quantification of known compounds

* Mass confirmation of (synthesis) compounds

e Structure elucidation

* Chemical properties determination (polymers!)
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Agilent 6890 GC - 5973 MS El (quadrupole) e Agilent 7100 CE-UV
Agilent 7890 GC - 5975 MSD EI/CI (quadrupole)

Agilent 1260 HPLC - UV/DAD - 6230 MS (TOF)
Agilent 1290 UHPLC-UV/DAD - Sciex 5600 TripleTOF (qTOF)

Bruker ultrafleXtreme MALDI TOF TOF



Analyze a group of compounds in a relatively unknown sample
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Scenario 1

Volatile or semi-volatile
compounds

C-CART Options:

Gas Chromatography - Mass Spectrometry



Agilent 6890 GC-MS El Agilent 7890 GC-MS EI/CI

Split/splitless injector with auto sampler (100-vial tray)
Separation (DB-5MS, ZB-5MS plus, ZB-WAX plus, VF 23-ms)
MS analysis: 1.6 — 800/1050 Da

El and Cl sources

Qualitative analysis (access to NIST library) - SCAN
Quantitative analysis - SIM



[2] TIC: SEG640i.D\data.ms

W)

bundance]
180000
. .
Separate the compounds in the mixture
160000
22085
23304
150000 ER T
140000
130000
120000
110000 23.892
21340
100000
0000
80000 D
20,768
70000
60000
50000
5612
40000
Z6 25,264
5512
30000
14.459
20000 2.960
19347 26117
16627
10000 "
It
W | Y ﬂ. o
? I T T T T ; ¥ T T T T
Time-> 500 800 10.00 1200 14.00 1600 16800 20.00 2200 2400 26.00 2800
cak RT.= 23.30 min area= 2717320 height = 147337 NUM
 — ey [ |
35 [11 Scan 3364 (23,306 min}: SE66401.Dhdat.ms & NISTMS Search 20 - [1dent, Presearch Defau't - InLib = -135, 100 spectrs] —HTEY
571
= IVI S . | -t t- | . N I ST 7 File Search View Tools Options Window Help _le|x
2 wr -
: qualitative analysis scumsmn -y
23000 @| 3| | B2| [1. Scan 3364 (23.306 min): SEEB40iDV v | ()| B @] @ @
22000 ) Scan 3364 (23306 min): SE.. |12 (A) Scan 3364 (23306 min): SE.. & 57 ‘Name: Scan 3364 (22,306 min): SE6640.C
0] % BW: N/A DZ. 1125 DB: Text Fls
Comment. sample
ST 2 2 T0largest peaks
11 ¢ H 504 ? 717,
20000 8176
L | v
B lsmes ), Structures / Spec List ol 18,2808
— 120 240 360
frairl, ropi; 219743 tolal specira (et Fie) Scan 3364 23.306 mary: S |G ,
18000 10 ) )
17000 !
851 1 1004
6000 1000 500 880 0 | P
o 2 35
15000 # [ Ub | Maich | RMatch | Prob (%) | Name ~ 7B/ 34
R 895 04 281  Octacosane 54
14000 M 894 501 281 Octacosane w
il 872 904 281 Octacosane /
13000 M 268 a7 826 Tracontane 80 120 160 200 240 280 30 360 400
R 865 886 762 Hexaifiacortane
2D M 865 874 732 Tetrracortane
1T A 8% 85 52 - Hame: Octacosane ~
R 255 899 511 Hertriacontans 0] Formula: C2gHs;
M 855 877 511 Heptacosane e, 394 CAS#: 630024
L0200 0 M 855 874 511 Nonacosane Other DBs: Fine, TSCA, EF
1R w2 a7 511 Heptacosane Controutor NIST Mass S
S 2 M 9 893 402 Tetrecosane 50 7
3 R 82 833 402 Teracosane 55372 5
Iy 4 R 844 %27 324 Hexacosane Synonyms:
5 R 843 892 402 Telracosane TnOctacosane
225266 308 350 394
7000
f R mome AN Mo | CVNDSEMNG sk f0 | Einstedoonsobrni v
5000 < > | frepiio) Octacosane < >
"\ Names 4 Srsres 7 AL =-T58, R LR |\ plouTest of it /L PETFHET
291 !
5000 Ub.Seach [ OtherSeach |  Names | Compae | Lbwian |  MsMs |
4000 1131 Ident Ident
3000 1272
e 1411
1852
1632 1832 197.2
1000 2 2393 el 2053 3944
1T Y Y O A |
| A 11 | 1 ulll ly | " ) P | | I i, i " il 1 i | i |
/2> E o 10 1k 1k 1k 160 2l 2l 2d 20 2t B B0 sl B B alo




Scenario 2

Aqueous sample containing
non-volatile compounds

C-CART Options:

LC-UV-MS (TOF) and LC-UV-MS/MS (qTOF)



» Separation (a few columns available)
UV-VIS diode array detector (wavelength range 190 — 600 nm)
ESI and APPI ionization sources
High resolution MS (up to 15,000)
Mass range: 50 - 3200 m/z




User Chromatograms
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e Chromatographically separate the compounds in the mixture
e Confirm the mass of compounds
e Show fragmentation pattern



290 UHPLC-UV-Sciex SW//MS qTOF

* Superior mass range
* Targeted and untargeted mass analysis



ESI and APCl ionization

Data mass accuracy for compounds up to 40,000 Da
High resolution (up to 35,000)

MS and MS/MS (Product lon) experiments
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A highly complex sample

Information dependent acquisition (IDA)
Sequential window acquisition of all theoretical fragment ion spectra (SWATH)
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Scenario 3

High molecular mass compound

C-CART Option:

MALDI TOF-TOF
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Bruker ultrafleXtreme MALD! TOF TOF
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e Rapid top-down sequence confirmation of biopharmaceuticals
* Direct mass determination of very high molecular species

 Mass range up to 500 kDa
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Intens. [a.u.]

MS/MS (LIFT technique)
Precursor 1570.691 Da
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Characterization of a polymer (natural or synthetic)
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Copolymer Series Defirition
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Characterization/confirmation of copolymer subunit
Assistance to determine the nature of the end unit
Polydispersity determination for synthetic polymers
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Access your processed data from
a shared lab computer or your own!
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Stefana Egli
709-864-3052
stefana.egli@mun.ca
C1021, CCART - MS Facility, Chemistry Physics Building
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