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When Triple Quadrupole? When HRAM?

Confirmation of analyte structure
Start with confidence for both identification and
confirmation, by accurate mass, isotopic pattern,
fragments and RT.

Robustness, reproducibility in

targeted quantitation
Most sought after requirement in a routine,
targeted quantitation environment for multiple

samples and for all molecule types. Analysis of unknowns

Addressing the challenge of knowing everything about

Ultimate Sensitivity all the components of your sample.

For a host of molecule types in complicated
biological matrices.

Retrospective search for new

compounds
Leveraging the truly high resolution full scan data to
shape your studies during the next step.

HRAM or
Reducing cost/sample QQQ’?
Robust, reproducible workflow for multiple ]
sample analysis, every day, week, and

months. Addressing sensitivity requirements
Changing the common notion that HRAM cannot do

From regulated environment to Fucguion studiess

established methods
Easy method development for all molecule
types.

Sensitivity is not the driving force
It is important, however, it is not a sample limited
situation or they are not looking for low pg/mL.
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HRAM Family

Orbitrap™ Technology — Highest Quality HRAM Data

Highest resolution available
Best accurate mass capabilities

+

« Screening and confirmation with a single platform
» Synthetic drug investigation

* Qual/Quan applications

» Screening (targeted and unknown)

* Retrospective analysis

- Small molecule, peptide and protein analysis
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THCA - Performance Summary

Synthetic Oral Fluid — HRAM MS/MS

LLOQ 7 5 pg/m L Sample Specified (pg/mL) Measured (pg/mL) Accuracy (%) Mean Accuracy (%) Precision (%20)
e call 7.5 7.26 96.8
Dynamic range: 7.5 to 300 pg/mL cal 75 7.30 97.3
call 7.5 7.80 104.0 99.4 4.07
Accuracy: 95.8% to 103.3% EE— = s
Precision: 3.7 to 12.5 (intra and inter) caz ® 00 oo.8 007 -
Carryover: Not detected cal3 30 30.13 100.4
. cal3 30 28.48 94.9
lon Suppressmn. max 35% cal3 30 27.58 91.9 95.8 4.50
, . cala 75 78.83 105.1
Simultaneous THCA and THC Analysis Cala 75 77.68 103.6
cala 75 75.81 101.1 103.3 1.97
THCA i = = . cals 150 141.68 94.5
THC 1050 ac | [F23200 cals 150 150.90 100.6
y | ¥ cals 150 158.19 105.5 100.2 5.50
— — o | - cal6 300 312.20 104.1
(f__GF;_- OFNG + 24 pgimL THCA + 800 pgimL THE_::‘) % | ' 3 calé 300 295.75 98.6
e—— £ | K = calé 300 287.33 95.8 99.5 4.24
.—.""-._.l| Il._ by L.
17600 h 20 Larzoco Precision
#P146 I
§ {Ill R - [Specified] (pg/mL) Mean Accuracy (%) Precision (%)
G;;: e with 154 pay ;—H;;; s | \ EF 24 (Intra-batch, n=5) 101.0 12.5
Sai0m B Wl m _ H y =y
___42000pgimLofTHC < , 1/} 24 (Inter-batch, n=15) 96.3 10.8
oS N WS 120 (Intra-batch, n=5)  102.7 5.7
OFENC: Oral Fluid MNegative Control o0 Time (min) e 120 (Inter-batch, n=15) 100.1 =i
; ThermoFisher
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Intrascan Dynamic Range, 5 Orders of Magnitude; HRAM

399.21813 , :
T ) 1007 Intensity ratio: 1.4E8/0.7E3 = 2 x 10°
Sunitinib, the first approved E
cancer drug by FDA for renal 90> o
SE SR Elile § Sumtinb Diisooctyl phtalate 391.28300
: . 2 RN 8 .
gastrointestinal stromal tumor [EENEREECIEIBTERLSS
i MA: -2.4ppm A A+l
70§ Intensity:2.9x10% Intensity:0.7x103
(0] s
o E MA:-3.4ppm MA: 0.9 ppm
5 602 391.28295 392.28801
S5
Qo =
<C 503
[0} 3
>
E 405
[} 3
@ 3
304
203 391.28 392.280 ‘
10; 283.08664 //‘Il”\“\l\‘l 2 “...".‘..."."\I\\"\ v l]‘"'l\ |'\||‘ L ! : I'
E ' 330 360 390
E 255.09224l 32?'12912 m/z
O‘\\\\\\\\\\\\\\\ rvYirrprrrrrrryrr Ty rrrrryrrryrprrryrprrryrryrrrrpryrrrrryrrrrvyvr vyttt
200 250 300 350200 450 500 550 600 650 700 750 800 850 900 950 1000
m/z
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http://en.wikipedia.org/wiki/File:Sunitinib-3D-balls.png

Tylosin: 6 Orders Calibration Range on the Thermo Scientific Q Exactive Focus MS

e Calibrationrange of Tylosin on the Thermo Scientific™ Q Exactive™ Focus MS could reach 6 orders (1 ppt-1
ppm)
* We repeated this experiment on another Q Exactive Focus MS, got same results

Tylosin
Y =2490.76+3.51501e+006*X R"2=0.9953 W: 1/X"2

35000000005 V:2490475+34515019+(;r0y:;§” R2=0.9953 W: 1/X"2
] 450000]
3000000000 ooy .
] 3500009
] 300000
2500000000
] 250000
E 200000
2000000000
: 150000
] 100000
1500000000
. 50000
10000000005 S oh ok om oh ok ol o ok ok ok
m ngimL
500000000
0 T T T T T T T T T T T T T T T T T T 1
0 200 400 600 800 1000
ng/mL
. . Specified Calculated " ﬂ 5
File Hame Sample Type Integration Type Area Amount Amount % Diff Units
1
2 sim_Spptli Standard Method Settings 18845 0.005 0.00 -5.94 ngimL
3 sim_10ppt01 Standard Method Settings 382592 o010 .01 1.85 ng/mL
4 =im_100ppt01 Standard Method Settings 371581 0100 0.101 5.00 ng/mL
5 sim_1ppb01 Standard Method Settings 3554706 1.000 1.019 1.05 ng/mL
[ &im_Sppb01 Standard Method Settings 17635073 5.000 c.014 0.33 ng/mL
7 sim_10ppb01 Standard Method Settings 39559930 10.000 11.254 12.54 ng/mL
a sim_100ppb01 Standard Method Settings 350573977 100.000 99.73] -0.26 ngimL
9 sim_S00ppb01 Standard Method Settings 1712943517 S00.000 487.32] -2.54 ng/mL
10 =im_1000ppb01 Standard Method Settings 3086844551 1000.000 8?5.18‘.‘ -12.18 ng/mL
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Small Molecule Pharmaceutical Drugs

/\ Summary Table
po ) LOQ ) Orders of
i Linear Range mL )
e 3.5s wide at base Compound pg/mL ge pe/ magnitude
22:2%3 T o Oxycodone 5 5- 250,000 4.5
Buprenorphine 10 10-100,000 4.0
Paroxetin® 10 10-250,000 4.2
Ketoconazole 5 5-,100,000 4.2
N j Clonazepam 5 10-250,000 4.2
ol AL X _ Alprazolam 5 5 -250,000 4.5
aa onazepam Reserpine 5 5-,100,000 4.2
: Y =-0.0011 365*X R"2=0.9909 W: 1/X"2
00 Summary Table
s ] LOQ . Orders of
ol Linear Range pg/mL ]
w1504 S Compound pg/mL magnitude
45 _ Fentanyl 5 5 - 100,000 4-2
.~ 507 | Flecainide > 5-50,000 4.0
j: 0 T 1 I I T !\I |CWOEE§S§:CII 1 T T 1 r:jjf;:; i Imipramine 5 5_100'000 4.2
N 0 ] k ?#J \/\ / \ WJSO 20# ) \ Fluoxetine > 5>-100,000 4.2
e . N A O S W o) |
315.85, 15.90, 15.95, 316.00, 16.05, — 1610 316.15, Diazepam 5 5 _— 50’000 4.0
ThermoFisher
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HR/AM: Sensitivity Gain through Resolution (SIM); Peptide Quant
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0.000

SDLAVPSELALL
m/z 682.40

Urine digest matri

B 5IM Resolution 70k

+ 5IM Resolution 140k

4 MS/MS (PRM)

0.00

0.02 0.20
Amount (fmol)

2.00

20,00

/ Resolution =35 K \

APPM = 2.35
841.31789
841.81989

80—
7841.12388
60—
40 842 31868
207 842 47785
o4 841.68281 842.02495

841.31988

100
3 841.82125
80—
60| 842 32102
404
20
o T T T T T T T

841.0 841. 5 842 O 842 5

Resolution =70 K

841.81920

842.31919

841.94947

100
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Targeted Proteomic Quantification on Quadrupole-Orbitrap Mass Spectrometer, Gallien et al.,

MCP 2012, 0112.019802

k—/
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Full Scan HRAM MS of Charge States and Isotopes

Insulin_Human tMS2#1428-1445RT:11.64-11.72AV:3 NL:7.42E8
H +

TR st Fal e 503 00200001 g Full Scan Quantitation Results for Insulin Glargine and Insulin Glulisine
Zz STD Conc Mean Spike | Exp. Exp
»jHumulin S (pM) (5-curves) el ‘ Accuracy Sample | Conc. | Conc. A\'E:r':)ge Recovery “1"'] d
niPrecursor MS 0 742 1.02 (M) | (pM) Conc. (pM)
. 75 10.56 095 | 004% | 40.80% Neat 1 43.79
Es 15 16378 | 142 | 846% | 11.87% Neat2 | 0.00 | 4559 | 4459
i 30 28.96 112 | 3.85% | -346% Neat 3 4438
Bao 60 58.41 161 | 275% | -2.66% Low 1 65.08
* @ = 120 11503 | 196 | 169% | -330% low? | 1950 | 6365 | 6411 | 1952 |10012%
- 240 232.65 280 | 120% | -3.06% Low 3 5361
5 s | osssr e oo | osee | Medmi] | 2ati0
Z . - ZT . : i o Medium 2 | 199.50 | 239.80 | 237.56 102.97 06.73%
600 700 800 900 1000 1100 1200 mllibo 1400 1500 1600 1700 1800 1900 Calibration Curve Results Medium 3 23170
STD Conc | Mean High 1 960.91
R U it I BRI CU N [ High2 91050 | 005.35 | 92863 | 884.05 | 96.14%
" X 5-curves) :
50.00 51.21 133 3% 2.43% High 3 919.64

Intra-Day Reproducibility Spike and Recovery Study

Mean « LOQ = 90pg/mL
STP :;;"c (3 controls | Stdevp %CV Accuracy . Q . Pd Lo
P x 5-curves) « Simplified data acquisition
50.00 51.07 0.81 2% 2.15% Comprehensive coverage
Resolution Setting = 70,000 Inter-Day Reproducibility p. o J
 Large injection volume
. ThermoFisher
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Glulisine at 25 pg/mL (4.3 pM)
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Insulin Lispro at 45pg/mL — PRM

Compounds ~ ¥ % | [Sample Results > A%
& Flag | Compound RT @@  Sample Name Excluded o RT Area ISTD Response | Response Ratio 1 %Diff SRSD %CV 0 Sample Type Level Calculated Amt | Theoretical Amt o | m/z(Delta o Flags
- - e ) - - M M-SR SR Y- M- M L
1 Insulinlispro 415 1 Plasma 45 pg/ml [&] 415 5948 24586 0063 884 1046 1166 CalStd 2 41021 45.000 7481 (pprm) -~
2 Insulin Porcine  N/A 2 Plasma 45 pg/ml &] 415 6664 8023 0074 572 1046 1166 CalStd 2 47573 45,000 0453 (pprm) L]
3 Plasma 90 pg/ml =] 415 12579 92550 0136 730 1434 1508 CalStd 3 83432 90.000 3264 (pprm) L]
4 Plasma 90 pg/mL. =] 415 14433 8575 0168 1362 1434 1508 CalStd 3 102257 90.000 4570 (ppm) L]
5 Plasma 360 pg/ml =] 415 53760 89407 0601 -182 001 001 Cal Std 4 353433 360.000 1859 (pprm) L]
6 Plasma 360 pg/ml =] 415 55065 91560 0601 181 001 001 Cal Std 4 353500 360.000 4570 (pprm) L]
7 Plasma 720 pg/ml =] 415 106012 79565 1332 800 490 433 Cal Std 5 777,602 720.000 21859 (ppm) L]
8 Plasma 720 pg/ml =] 415 105076 85281 1243 [ 490 433 Cal Std 5 725538 720.000 -0250 (ppm) L]
9 Plasma 2880 pg/ml =] 415 478896 101694 4709 -497 119 119 Cal Std 6 2736722 2850.000 6075 (ppm) L]
10 Plasma 2880 p/mL =] 415 492378 102808 4789 336 119 119 Cal Std 6 2783198 2850.000 -0250 (ppm) L]
11 Plasma Blank w/IS 415 NF 97055 NiF N/A N/A N/A Matrix Blank N N/A N/F L]
12 Plasma Blank w/IS 415 NF 97475 N/ N/A N/A N/A Matrix Blank NF N/A N/F L]
13 Plasma 130 pg/mL 415 21814 95253 0229 181 409 423 Qe sd 1 137441 135.000 4570 (ppm) L]
14 Plasma 130 pg/mL 415 25056 101486 0247 049 409 423 Qe sd 1 147818 135.000 1156 (ppm) L]
15 Plasma 130 pg/mL. 415 24908 107312 0233 350 409 423 Qe sd 1 139725 135.000 1156 (ppm) L]
16 Plasma 130 pg/mL 415 24658 101873 0242 741 409 423 Qe sd 1 145,006 135.000 3967 (ppm) L]
17 Plasma 130 pg/mL 415 21847 99863 0219 258 409 423 Qe sd 1 131502 135.000 2562 (ppm) L]
18 Plasma 130 pg/mL 415 21798 92860 0235 428 409 423 Qe sd 1 140772 135.000 -5169 (ppm) ]
i Qe [ i ] »
Compound Details > %
Fe— ExEm - SEE— Ek-
Insuiln Lispromiz: 217.1182 InsullnParcine. 4T, 421 | WSIA_Human_LOny_11072016 108 Jun [ ¥ = 1.7240:3X -7 8503 RUE. D991, Orig: lnore: - X2 A
RT42 559
Mt 22 S e
éz Iwb?gs - SNmE i
100- g 920 454
El § 8- 4.0
Z a0 i
< e L5
5 e 2% % ELE|
= - 0. Bas]
e 203
20 10
T T T T T T T T T T B
sa ' ss w8 | 4o az a4 48 48 | 50 | 52
RT(min) 053
m/z 2171182 :nﬂf RT:4.21 - 00
ApexRT: 415 LeftRT: 405 RightRT: 4.2 Eeiinas) Z S o0 oo 00 oSS PSS .

Insulin Analog

Conc. Range pg/mL

Conc. Range pM

Linear Fit (1/x2)

Mean QC Accuracy (n=6)

Insulin Glulisine

25 -2,880

4.3 - 496

0.9943

103.7

Insulin Glargine

25 -2,880

4.3 - 496

0.9955

102.2

Insulin Aspart

45 -2,880

7.7 -496

0.9947

98.7

Insulin Detemir

180 - 11,520

30 - 1,986

0.9930

98.8

Insulin Lispro

45 -2,880

7.7 - 496

0.9917

103.9

Quadrupole

Simultaneous detection of all fragmentions

1

™
Orbitrap mass
analyzer

HCD cell

Intensity

m'z

Specificity from extracting narrow mass tolerances around

fragmentions
Sensitivity from summing the areas of multiple transitions
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Leuprolide Quantitation — Method Summary

Campounds -0 o Ree R 5 L 5 L e
@& Flasc | Compound | RT £ Sample Name A an g e O pg/m - 2 0 000 pg/ miz(Aped | miz(Deim) 3 mys (Expected
a 4 da da fa fa M - - da M
« Sample Prep 300 pL human plasma- pSolaHRP SPE £ s 18| s i . e T TN .
2 Mafareln 225 2 SPE Leupralide 50 pg/mL 14 183 0095 123300 1203606 an 728 3 MW casd 3 50000 605.3305 10200 (ppm) 6053300
. . e TM . ™ 3 SPE Leuproiide 50 pg/ml 18 19 oom P— @ : W oG 3 000 538 143 ppm) 695330
) EXaCtIve F 0 C us MS —_ e rm o Cle ntl IC an u IS 4 SPE Leupralide 100 pg/ml 18 183 02w 4131 197958 040 053 4 W s 4 100000 5053300 0891 (ppm) 6053300
5 SPE Leuprolide 100 pg/ml 14 18 0202 206188 1218375 o040 0s3 5 W Casd 4 100000 6053301 1125 (ppm) 6053300
6 SPEleproielOpgml 19 183 020 MheT 18 ™ W ocasa 4 0000 0S4 MTSem) 6333300
l |H P L‘ S Stel I l 7 SPE Leuprolide 250 pg/mL 19 19 o038 T8l 1220759 154 mn 7 W sy s 250000 605329 -18%ippm) 6053300
B SPE Leuprolide 250 pa/ml 194 18 0s™ 697531 1224670 154 m B M casd S 250000 6053301 2134 (ppm) 6053300
. . 9 SPE Leuprolide 250 pa/mL 184 183 oS0 714126 12338320 -1048 154 in o W cama 8 250000 6053301 23 (ppm) 6053300
* Co | umn: Vanauis h Hvpers || G 0 |d 2.1x 100 mm. 1 9 m D are e ) am b e mm D en om @ o Eem el i e s
. . ] . 11 SPELeuproide000pg/ml 104 103 2435 00261 140842 1303 089 on u oW ocisd 7 1000000 6053303 ALS0 () 6053300
. . 12 SPE Leuprolide 1000 pgiml 193 103 2465 200043 1217015 1200 089 om 12 W casd 7 1000.000 605.3301 1125 (ppm) 6053300
° I n ectlo n Volume . 20 L 5 SPEleproide0pgml 153 183 esi5 s ussui 267 18 15 13 M casw 8 S0 I ZMppm 605330
- 14 SPE Leuprolide 2500 pg/mL 14 183 7108 9033287 1270813 018 184 186 bt - CalSw 8 2500.000 605.3207 -A324 (pprn) 6053300
. . 15 SPE Leuprolide 2500 piml 13 183 6382 BES3714 1200196 361 184 186 15 W CaSd B 2500000 805.3302 3142(ppm) 6053300
° MS Method . tS IM @ 70 k Reso | ution Set‘“ ng ey e LG e e e et e e s e == e e e
Compound Detals Lax
[auonpese -] [E2E [ (=] [zl
o Leuproidenvz: 6053300 i, R 220 | Lougeo_SIM_SPE_4_111 1 ¥ = 287401 -6 4482, RAE 09916, rig: lgnore: W: 1X°2: Aves
OH
700
oo eso]
o eoo-
o om0, P
= 1000000 4 rooseo s00-|
i § s
£ o § soumo e
oot So]
RT1.04 200000  s00] L}
400000 AA 113087 200000-
el o 250
200000 SN INF _ 200
) = oy 54 C M o 150
™ % 15 1) |
iz 18251
) | ol
my/z 6053300 - Apex RT: 228 - N f
ApexRT: 194 LeftRT: 193 RightRT: 197 ol |l A==aT= = "S0b00 "o 150000 o000 25000 -
NH o
e =5 gl =
o @ Flag  Compound RT #e Sample Name RT Response Area 157D Res HDiff WRSD *Cv Flags. Sample Le Calculate: Theoretica ™z (Apex) m/z (Defta) mz (Expected. .
B om o - - B v mov B v m v o moe om v B v s v - e -
1 Leuprolide 193 1 SPE Leuprolide 10 pg/ml 183 0020 6565 223005 1278 612 644 - CalSd 1 11278 10,000 249.0978 2532 (ppm) 2400077 v
. - 2 Nafarelin 229 2 SPE Leuprolide 10 pg/mL 184 0026 6230 236566 145 612 64l . caisd 1 10145 10000 243.0980 13558 (ppm)  249.0877
Leupro | | d e MW = 1209 N af are | in (ISYMW = 1321 D Carem oo = D Em A an oo o o orw
- 4 SPEleapoidespgml 193 oos9 ss55 amst ne 60 613 - : amm mw  mmm AMGeem 280877
5 SPE Leuprolide 25 pg/mlL 184 0.067 7357 258426 <013 6.00 613 - 2 24067 25000 2480977 0081 (ppm) 2400877
& SPELeuprolide 25 pgiml 180 0083 a0 2rass 520 800 613 - 2 23700 25000 2690079 9882 ppm) 2490077
7 SPE Leuprolide 50 pg/mL. 183 0118 3634 309364 -1252 149 151 - 3 43739 50000 2430977 1919 (ppm) 2490977
r 8 SPE Leuprolide 50 pg/mlL 183 0103 32203 311871 -2350 149 151 - 3 38248 50000 2400977 1306 (ppm) 2400877
T . = - 9 SPE Leuproide 50 pojm. 153 70 asw3 e 19 s - 3 s oo 20097 e pm) 2490877
=% % o
10 SPE Leuprolide 100 pa/mL. 183 0235 68565 201367 -1350 560 563 - 4 86496 100,000 2490077 1919 (ppm) 2400077
Leuprolide # 434 RT 1.84 NL® 4E+07 Nafarelin #: 511 RT. 2.28 NL: 9.02E+05 11 SPE Leuprolide 100 pg/mL 134 0232 70038 301855 1474 560 563 - 4 w526t 100000 248.0078 2532 (ppm) 2490877
§05.3290 661.8245 I 12 SPE Leuprolide 100 po/ml. 183 0257 e e 556 560 563 - 4 s 100000 2400078 3 pm) 2490677
1004 100+ 13 SPE Leuprolide 250 pg/mlL. 183 0605 180941 208520 «1133 743 745 3 - 5 221670 250000 243.0978 3757 (ppm) 289.0977
1 I 1 14 SPE Leuprolide 250 py/ml 188 0702 201200 285598 285 743 748 u . s 257018 250000 2490078 2532 (ppm) 2480077
904 90+ 6623254 15 SPE Leuprolide 250 pg/ml. 184 0866 198501 29825 -252 743 745 15 W Casd 5 243897 250000 2690977 0081 [ppm) 2490877
B 7 16  SPE Leuorolide 500 oa/ml. 183 193 1140 203863 257853 -1662 318 319 16 - CalSd & 416885 500,000 2480977 1919 foom) 2400877 -
0 M
20| 804
i 605.8306 4 Compound Details k]
0] 70 o sk = X
=z i z q Levgroidemiz. 249.0977 Natarsin RT. 220 | Laupio_ PRM_SPE_4 105 n ¥ 279763 - 14340-3; RAZ. 0.9801; Ovgin: tgrare; W: 10°2: Area
Z _
5 60 E 60-
£ E
2 504 2 50
= 1 8 ] 662.8264
T ap] 2 40 soao
= 4 70000
0] 606.3316 20 § oo
] i £ so000- 2
204 20+ 40000-
J £08.53 g 663.3279 30900 gt
— 10 20000 20900
© 861601 |l gg1 o765 e
o] Gos.zee2 606.7670 || 605.5745 ; G62.7459)) 6621299 683.7423 oo = = - an = =
A e pyo pyne pyny i
605.0 6055 606.0 6065 607.0 861.5 6620 662 5m’2 663.0 6635 Ritmin)
mfz - miz M49.0977
| ReRRIG AR 19 Ao iss Range 10 pg/mL — 250,000 pg/mL T T T
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" The Q Exactive Focus MS offers many different

.« FUllMS methods for quantitative analysis for different levels
+ Selectivity comes through resolution of SenSitiVity and SeIeCtiVity:
- Parent mass sensitivity, but limited by background » SIM — Easy method development
* Minimal method development > Built-in troubleshooting
° SIM » Matrix characterization
Are you ug - Selectivity comes through resolution » Highly sensitive and selective

S : + Ultimate sensitivity
Quantitation| . interference reduction through quad isolation
* Very little optimization needed

. g : - " For all quantitative methods, the high resolution and
* Highest level of selectivity (resolution & transition) I .
- Full MS/MS spectrum acquired in a single scan mass accuracy capabilities of the Q Exactive Focus
- Choose transitions to quantitate on post-acquisition mass spectrometer provide a strong benefit for both
research and routine analysis.

" Orthogonal analysis technique to complement triple

Tomorrow’s Quantitation today quadrupole instrumentation.
To leamn more about tomorrow's Quantitation and how it can make a ThermoFisher
difference in your lab today, visit thermofisher.com/Quantitation SCIENTIFIC

© 2017 Thermo Fisher Scientific Inc. Al rights resarved. Al trademarks are the property of
Thermo Fisher Scientific and its subsidiar heewiss specified. COXXXXXX 0017
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SMO|J) 10/

Expectations from Routine Targeted Quantitation with SRM/H-SRM

AN EXTT

Best-in-class sensitivity for all
molecule types regardless of matrix
complexity

Q-J' !

S ‘2‘: Speed

@ 7 Would enable higher throughput, faster
8 analysis of complex mixtures

QO

c

=

= tﬁ Robustness

g_ 6& Consistency in day-to-day performance,
g sample-to-sample results, and user-to-

user productivity

Resolution

-:l] Unusual for QqQs, however, significant

benefits for complex mixtures, large
molecules in complex matrices
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NEW Thermo Scientific TSQ Triple Quadrupole Mass Spectrometers

Thermo Scientific™ TSQ Altis™ Triple
Quadrupole Mass Spectrometer

Sensitivity and robustness without
compromise Al M _I_

Ultimate sensitivity and speed
Increased selectivity with H-SRM
Unmatched analytical flexibility and reproducibility

TECHNOLOGY

For the mostdemanding applications
Active lon Management+

Optimize ion management
precision,reliability,speed, and
reproducibility.

Thermo Scientific™ TSQQuantis ™ Triple

Quadrupole Mass Spectrometer

Unprecedented confidence, day after day

Ultimate robustness
Best-in-class sensitivity
Increased selectivity with H-SRM
Ease of use and maintenance

\ 1A
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Sensitivity, Linearity

Superior sensitivity and
reproducibility — Testosterone in
human plasma
5 fg on column with 3% CV!

¥ o= 1.686ad4X + 1.926e3; RM2: 0.9988; Ongin: Ignore; W:

Superior sensitivity and
reproducibility - Fluticasone
Propionate in matrix!

25 fg on column with 4.2% CV!

10X, Area

180000000
cop 170000000 -]
¥ = 2.627e-3X + 4.53e-3; R*2: 0.9872; Origin: Ignore; W. E .
. 160000000
0.14] 150000000
013 140000000
0.12- 130000000
0 11_- 120000000—:
EOZ: ROWTErULFCP BiL_TesL 01 FCP Mz 293120 110000000
% 0 08—_ RT 249 @ 100000000__ _Op1pamL_01 iz 96 8750
% 0.07.] AT £ 90000000 o
2 006 10t AT 80000000 - W 717
0.06— ]
0.05] 2 g 70000000 s
0.04] 2 o 60000000} §
0.03] g ] 50000000 s
0.02- ¢ ol 40000000 £ o
0.01] } 30000000 ™3
0.00] 0 . .
T T T T T T T T e e e e e e e e e e | 20000000 —| 3
[u] 5 0 15 20 25 3n as 40 40 - 3 i : i : ‘ ‘ ‘ ‘
falul T 2_\2 T 2!3 T 2!4 T 2.\5 T 2.‘5 T 2.\7 T 1UDUD|:|CICI—_ 41 42 uRTEmm) 41 45
RT{min) a r T . T . T . T . T
0 zo0a 4000 6000 8000 10000
UHPLC : Thermo Scientific™ Vanquish™ Flex Binary UHPLC System UHPLC : Thermo Scientific™ Vanquish™ Flex Binary UHPLC System
Flow rate: 0.75 mL/min Flow rate: 0.4 mL/min _
Solvent : 75% MeOH:25%H,0 with 0.01% NH,OH Solvent A: 0.5 mM NH,F in Water
MS: TSQ Altis Triple Quadrupole MS Solvent B: MeOH
Software: Thermo Scientific ™TraceFinder ™ Software 4.1 MS: TSQ Altis Triple Quadrupole MS
Software: TraceFinder Software 4.1
Experimental Details Experimental Details
For Research Use Only b
19 ThermoFisher
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Ensuring High Speed Capabillities

Equivalent quantitative performance between 500 and 600 SRMs/sec!
Good performance at extremely low dwell times!

5.0E+06
SRMS/S Total Number of Dwell Time
=0O==Average Area for 500 SRM S/oec Transitions (mSec)
4.0E+06
500 1075 0.769
c
S L =B—Average Area for 600 SRM
g 30Fr0e ° 600 1201 0.437
o
< 2.0E+06 | - 500 SRM/Second 600 SRM/Second
y = 43385x - 43841 o Atraztme;
R2 = 0.9999 oncentration
10E+06 | (ppb) A\::rage %CV  Average Area  %CV
' y = 43198x + 9438.4 e
R#=0.9998 1 21682 18090 9
0.0E+00 : : : -
o 20 20 60 20 100 120 10 (MRL) 475465 369612 5
Atrazine Concentration (ppb) 100 (MRL) 4326117 4296555 1
Y=1116e4X + 217182, F‘{";EI;;‘;HT&W Ignore; W 11X; Arsa
- I
- Alprazolam 0.05-50,000 fg/uL (6 orders of magnitude)
- Data acquired on TSQ Altis MS
- ThermoFisher
SCIENTIFIC
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Five Features that Ensure Increased Sensitivity with Better Reproducibility

LPA17:0 @ 0.01 ng/mL

' TSQ Altis MS

NL: 15363
miz 163014
AL 234E2
miz: 72060
L 1.07E2
miz 260222

RO

Glutamic Acid

Alignment Active
Collision Cell

TSQ Quantiva MS

NL:6.7E6 (TSQ Altis)

RT 212

2z ]
E 3004
N
2004 NL:2.7E6 (TSQ
1 Quantiva)
1004 a9 260 262 —
T4 174 19
0 e A NN
15 20 25 213 14 15
RT(min) RT(min)

| RSD 3.4% (n=3)

ThermoFisher
SCIENTIFIC
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Quantitation of Therapeutic Drugs in Plasma

TSQ Altis Triple Quadrupole Mass Spectrometer - -
Quantitation of Desmethyldoxepin in plasma

2.5 pg/mL

TSQ Quantiva TSQ Altis

Compound Name

LOQ (pg/mL) LOQ (pg/mL)

Desomorphine 5 5

Desmethyldoxepin 10 2.5
Flecainide 2.5 1 RSD = 4% (n=3)

Midazolam 5 2.5

Imipramine 10 2.5

Amitriptyline 10 2.5
Fluoxetine 5 5

Diazepam 5 2.5

T
1.30 1.40 1.50 1.60
Time (min)

~ 2.5 X average sensitivity improvement over Thermo Scientific™ TSQ Quantiva™ MS

23 SCIENTIFIC



Protein Quantitation — Benefits of Higher Selectivity and Sensitivity

— yB-0645251+
— y5-5012885+

¥7 - 817 4567+
¥4 - 4762616+

V6 -T04 3726+ — v&-9645251+

— yd - 475 2616+

¥7 - 817 4567+

vE - 704 3726+

v5-591.2885+

2500 oe 4 . 1200
- Light Peptide - S
2000 + 1000 +
so0 T
Z 1500 = ]
£ g2 es00 |
£ 1000 F £
400 I
> A imately 50% t isSi
pproximately o transmission
0 } f } | + o t t t + } f !
16.0 16.2 16.4 166 16.8 from 15.6 15.8 16.0 16.2 16.4 166 16.8
Retention Time Retention Time
0.7 FWHM — 0.2 FWHM
— yB-974 5333+ (heavy) — V7 -B827 4649+ (heavy) —_— Y8 -9T745333+ (heavy) —— ¥7-827.4649+ (heavy) —— vG-7143809+ (heavy)
— yG-T14.3809+ (heavy) —— vy5-601.29658+ (heavy) ) — y5-601.2968+ (heavy) —— vy4-486.2699+ (heavy)
—— y4-486.2699+ (heavy) 400 —
600 ¢ i
r 350 + 16.4
I - -
500 + ot 300
400 T 1
= z 250 +
£ 300 + £ 200 &
£ = kS
= 200 H 150 F
100 +
100 + 16.1 P\ ;b\;-\l'bﬂi 17.0 de 50 +
0 | . . i — —] | o F— : o : : . : |
15.8 16.0 16.2 16.4 16.6 16.8 17.0 17.2 15.4 156 15.8 16.0 16.2 16.4 16.6 16.8

Retention Time Retention Time

[ SRM J 0.5 fmol NGFILDGFPR in Plasma digest [ H-SRM J

LC : Thermo Scientific™ EASY-nLC™ 1200 System
] ] Flow rate: 300 nL/min
STLYNENIEIRPEEIEEEE Sovent A: 206 ACN with 0.1% FA in H,O

Solvent B: 10% H,O with 0.1 % FA in ACN

o ThermoFisher
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Superior Sensitivity with H-SRM (0.2 Da FWHM) — GPSVFPLAPSSK

GPSVFPLAPSSK - Peptide from monoclonal antibody hinge region

GPS H-SRM %CV=13 :
Q1 0.2 Da FWHM AA: 621 : H-SRM
P SN: 21 ; LOQ = 25 ng
L 3?? |
GPS SRM %CV =113 -
Q10.7 Da FWHM AA: 2689 = 5
P SN: 5
: SRM '
A e ot AAEAJ\ FAYYN \/\ / N —
* = . o0 LOQ =100 ng
GPSIS SRM n %CV = 3.2 .
Q1 0.7 Da FWHM AA: 63810
i Experimental Details - o
i LC : Thermo Scientific™ Ultimate™ . gt
& A A AL A AL AN S NCS-3500RS z ETETE
° o T e TR BB e rate: 25 pL/min L/( '
Solvent A: 2% ACN in H,O w/0.1% FA
Solvent B: 5% H,0 in ACN w/0.1% FA
o5 ThermoFisher
SCIENTIFIC




Peptide Quantitation with Thermo Scientific TSQ Quantis Triple Quadrupole MS

Experimental Details

T - 699 4036+

11 - 11296252+ memm y10- 10325724+ mm vy - 945 5404+
G- G602.3508+
. vyl -5653162++ mmmm 7 - 350.2054++

e yh - 489 2667+

m— D 5464720+
4 - 418.2296+

20 1
UHPLC : EASY-nLC 1200 system 1
Flow rate: 300 nL/min 15 1
Solvent A: 2% ACN 0.1% FAin H,O | 1|
Solvent B: 10% H,0O 0.1 % FAin 10
ACN
5
350 ° 1 2 3 4 5 5] 7 g g 10 11 12 13 14 15 16 17 18 19 20
L Replicate
300 + ' -
_ 250 ¢ _ 300 ¢
- . . g 200 i - g 25[] T Inj
Consistent ion ratios SN Inj #1 S 00 1 H499
across wide mass range g 1901 20l
for confident peptide = 100 = i
guantitation 50 4 5 &
213 d 21.3
0 : . . i 3 |
210 215 220 225 230 ’ 210 215 220 25 230
Retention Time Retention Time
s ThermoFisher
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bling Clinical Research Applications

Quantification of tricyclic antidepressants in human
plasma or serum by liquid chromatography-tandem
mass spectrometry for clinical research

Authors
Claudio De Nardi, Thermo Fisher
Scientific GmbH, Dreieich, Germany

Sergio Indsicato,
Scientific, Les Uls,

Application benefits
 Simple offiine sample preparation by protein precipitation

« 15 tricyclic antidepressants in a single quantitative method

Introduction

An analytical method for clinical research for the quantification of 16 tricyclic
antidepressants in human plasma or serum is reported; the analysis includes
amitriptyline, clomipramine, clozapine, desipramine, doxepin, imipramine,

Keywords maprotiline, \ apt
Tricyclic offine 4 ine, nortriptyline, protriptyline, and trimipramine. Plasma or
sample preparation, plasma, serum, | serum samples were extracted by offine internal standard addition and
mass spectrometry protein precipitation. Extracted samples were injected onto a Thermo
i Flex Binary system connected to a Thermo Scientific™
drupole mass with heated
Goal

ionization. Detection was performed by selected-reaction monitoring (SRM)

prer

TECH Ii NOTE 65149

Quantification of antimycotics in human plasma
or serum by liquid chromatography-tandem mass
spectrometry for clinical research

Authors

Claudio De Nardi, Thermo Fisher
Scientific GmbH, Dreieich, Germany
Sergio Indeficato, Thermo Fisher
Scientific, Les Uls, France

Keywords

Antimycotics, offiine sample
preparation, plasma, serum, mass
spectrometry

Goal
Implementation of an analytical
method for the quantification of
eight antimycatics in human plasma
or serum on a Thermo Scientific™
TSQ Quantis™ triple quadrupole
mass spectrometer.

Application benefits

« Simple offine sample preparation by protein precipitation

« Eight antimycotics in a single quantitative method

Introduction

An analytical method for clinical research, quantifying eight antimycotics in
human plasma or serum, is reported. Analysis includes 5-fluorocytosine,

thermoscientific

MSTECHNICAL NOTE 65135

Quantification of benzodiazepines in human
plasma or serum by liquid chromatography-
tandem mass spectrometry for clinical research

Author
Ciaudio De Nardi, Thermo Fisher
Scientific GmbH, Dreeich, Germany
Sergio Indelicato, Thermo Fisher
Scientific, Les Uls, France

Keywords
Benzodiazepines, offiine sample
preparation, plasma, serum, mass
spectrometry

Goal

Quantification of antidepressants in human plasma

Application benefits

« Simple offine sample preparation by protein precipitation

« 35 benzodiazepines in a single quantitative method

Introduction

An analytical methad for clinical research for the quantification of

35 benzodiazepines in human plasma or serum is reported; the panel

includes , 7-ami 7-aminofiunitr
T- , a-OH-alprazolam, a-OH-mid: , a-OH-triazolam,
alprazolam, clobazam, clona: r

, diazepam,

i .ZFTECHNNCAL NOTE 85132 =X

A N W
TR
)

Quantification of antiepileptics in human plasma
or serum by liquid chromatography-tandem mass

spectrometry for

Author
Claudio De Nardi, Thermo Fisher
Scientific GmbH, Dreieich, Germany

Sergio Indeficato, Thermo Fisher
Scientific, Les Ulis, France

Keywords

Antiepileptics, offine sample
preparation, plasma, serum,
mass y

estazolam, flunitrazepam, fiurazepam, lorazepam,

midazolam, nitrazepam, norclobazam, nordiazepam, oxazepam, prazepam,
temazepam, tetrazepam, trazodone, triazolam, zaleplon, zolpidem,
and zopiclone. Twenty deuterated internal standards were used for the

e e e e e e

or serum by liquid chromatography-tandem mass
spectrometry for clinical research

Authors

Glaudio De Nardi, Thermo Fisher
Scientific GmbH, Dreieich, Germany
Sergio Indelicato, Thermo Fisher
Scientific, Les Ulis, France

posaconazole, and voriconazole. Plasma or serum samples are extracted

by offine internal standard addition and protein precipitation. Extracted
samples are injected onto a Thermo Scientific™ Vanquish™ Flex Binary system
connected to a Thermo Scientific™ TSQ Quantis™ triple quadrupole mass
spectrometer with heated electrospray ionization. Detection is performed

by selected reaction monitoring (SRM) using an isotopically labeled intenal
standard for each target analyte. Method performance was evaluated using
:s* TDM Platform with the ClinMass Add-On Set for Antimycotics
hemicals + Instruments GmbH (Munich, Germany) in terms of
linearity of response within the calibration ranges, accuracy, and intra- and
inter-assay precision for each analyte.

Antidepressants, offine sample
preparation, plasma, serum, mass
spectrometry

Goal

Implementation of an analytical

method for the quantification of

23 antidepressants in human

plasma or serum on a Thermo

Scientfic™ TSQ Quantis™ triple
drupole mass

Application benefits
« Simple offine sample preparation by protein precipitation

« 23 antidepressants in a single quantitative method

Introduction

An analytical method for clinical research for the quantification of

23 antidepressants in human plasma or serum is reported; the analysis
includes atomoxetine, bupropion, citalopram, desmethylfiuoxetine,
desmethylmirtazapine, desmethylsertraline, dosulepin, duloxetine

h fluoxetine,

mianserin,

5 , opipramol, paroxetine,
reboxetine, sertraline, tranylcypromine, trazodone, and venlafaxine.
Plasma or serum samples were extracted by offine intemal st
addition and protein precipitation. Extracted samples were injected

onto a Thermo Scientific™ Vanquish™ Flex Binary system connected to a
Quantis™ triple quadrupole mass spectrometer
with heated electrospray ionization. Detection was performed by selected-
reaction monitoring (SAM) using 20 deuterated internal standards. Method
using the CinMass® TDM Platform with the
ClinMass Add-On Set for Antidepressants from RECIPE Chermicals +

I ts GmbH (Munich, Germany) in terms of linearity of response

jard

within the calibration ranges, accuracy, and intra- and inter-assay precision
for each analyte.

Goal

Implementation of an analytical
method for the quantification of
25 antiepileptics in human plasma
or serum on a Thermo Scientific™
TSQ Quantis™ triple quadrupole
mass spectrometer.

analytes are reported In Figure 2.

clinical research

Application benefits
« Simple offine sample preparation by protein precipitation

« 25 antiepileptics in a single quantitative method

Introduction
An analytical method for clinical research for the quantification of
25 antiepileptics in human plasma or serum is reported; the analysis
includes 10-OH-car : epine, diol,

rb pine epoxide, felbamate, gabapentin, lax

t 5 , N-desmethyi mide, epine,

phenobarbital, phenylethyimalonamide, phenytoin, pregabalin, primidone,
retigabine, rufinamide, stiripentol, sulthiame, tiagabine, topiramate, valproic
acid, and zonisamide. Plasma or serum samples are extracted by offine
internal standard addition and protein precipitation. Extracted samples are
injected onto a Thermo Scientific™ Vanquish™ Flex Binary system connected
to a Thermo Scientific™ TSQ Quantis™ triple quadrupole mass spectrometer
with heated electrospray ionization. Detection is performed by selected-
reaction monitoring (SRM) using 18 isotopically labeled internal standards,
Method performance was evaluated using the ClinMass® TDM Platform
with the ClinMass Add-On Set for Antiepileptics from RECIPE Chemicals +
instruments GmbH (Munich, Germany) in terms of linearity of response within
the calibration ranges, accuracy, and intra- and inter-assay precision for each
analyte.

A B I A CWA'IH'-II\:':\; gl E_ﬁfﬂ
o E g MR e 1 e 26
80 a0+ 80+ a0+
Bl a0+ B0 a0
7 70 70 7
g B~ &0 50
5+ 0 50+ 5+ 0 1l 1ko 200
a0+ 404 40+ Ll
30| a0 | a0 3]
20 20 ‘ \ 2 | 20 |
104 104 104 | 10+ |
= 0l o :~—,—,—,¥F
Minusizs Minutes Minutes Miruias
Figure 1. Representative chromatograms of the lowest calibrator
for (A) mir ine, (B) d3-mi i pip , and
(D) d4-opipramol. . . . . . .
00 200 300 200 500 500
Figura 2. curves for (A} mir and

For Research

(B) opipramol - day 3.

Use Only

» Mid-range

guantitation
workflows for a
range of analytes

Antidepressants,
antimycotics,
benzodiazepines,
antiepilepticsin
human plasma
Low LLOQs
achieved for each
analyte in complex
matrix condition in
an easy-to-

iImplement workflow

solution
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Example SRM Chromatograms — EtS & EtG

RT: 0.95-1.25

1005

903
803 Blank
703
60
505
3 RT: 1.10
403 AA: 39352
305
204
103
O:
RT: 1.10
1005 AA: 118791
90
80
705
605
503
404
305 Cal. 1: 15 ng/mL
205
105
L e e s e e e e e e e e e e s s Bty B s
0.95 1.00 1.05 1.10 115 1.20
Time (min)

RT: 1.30-1.70

1002

905
805
703
60
505
404
305
205

RT: 1.52

AA: 1151

10§w/\/\“/\’v@8\/\m
o

100

90
80
705
60
50
405
305
207
105

RT: 1.51

AA: 15011
Cal. 1: 75 ng/mL

O BARRARRRRARE AR T
13 1.4 15 1.6

Time (min)

EtS & EtG show measurable amounts in Blank Urine samples

Thermo Scientific™ Vanquish™ Horizon

UHPLC system

Column: 3.0 x 100 mm, 3 um Syncronis AQ
Column Temp: 30C

Mobile Phase: [A]H,O +0.1% HAc; [B] MeOH
Flow Rate: 0.5 mL/min

Gradient: seetable

Injection Volume: 10 uL (EtG/ELS); 5 uL (Barbs)

TSQ Quantis Triple Quadrupole MS

lonization Mode: HESI, Negative ion mode

MS Acquisition Mode: Selective Reaction Monitoring
(SRM) — see SRM Table next slide

Cycle time: 0.30s

Quad Isolation: Q1 = Unit (0.7 Da FWHM); Q3 = Unit or
Wide (1.2 Da; Barbs)

« TSQ Quantis MS provides excellent
guantitative performance for LC-MS/MS of
EtS, EtG and barbiturates in diluted urine in
under 4 minutes.

« LLOQs of 15 ng/mL and 75 ng/mL were
achieved for EtS and EtG, respectively, in
diluted urine.

 LLOQs of 200 ng/mL (urine, diluted 1:10) were
achieved for 5 barbiturates

« All target compounds can be analyzed with
the same LC method.

For Research Use Only
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Triple Quadruopole MS Internal Beta Testing: Johns Hopkins Hospital

. FDA GLP Guidance 2/3 (66.7%) of the values or

Cyclosporin A-1 1186 1219 2.8% new system should be within ==20% to validate the
Cyclosporin A-2 255 273 6.7% method
Cyelosporin A-3 o1 220 1.9% - 12/15 = 80% Passed. Method transferred
Cyclosporin A-4 64 64.8 1.2% successful |y|
VEBERENT 2 112 119 22 Easy transfer of established method from Thermo Scientific™
Sirolimus-1 6.5 9.22 35% TSQEndura™ Triple Quadrupole MS to TSQ Quantis Triple
Sirolimus.2 e - e QuadrupoleMS inreal worldsamples!
Sirolimus-3 6.3 7.34 15% Experimental Details
Sirolimus-4 18.5 16.3 -13% ) o
o UHPLC : Thermo Scientific™ Transcend ™ Il System
Sirolimus-5* 0.5 0.31 -46% Fl te: O 8 mL/m'n
Tacrolimus-1 4.0 4.06 1.4% owrate. . | . .
_ Solvent A: 0.1% FA + 10 mM ammonium formate in
Tacrolimus-2 5.9 6.10 3.3% H.O
2
Tacrolimus-3 . 2.95 17% - -
Actolmus &9 ¢ Solvent B: 0.1% FA + 10 mM ammonium formate in
Tacrolimus-4 11.7 11.9 1.4% MeOH
Tacrolimus-5* 1.9 1.84 -3.0%

: - o For Research Use Only
* Value is Below Limit of Quantitation

- ThermoFisher
SCIENTIFIC



~100 Drugs of Abuse: Diluted Urine @ 1 mL/min

Trhensity

Relate

SRR I R I -

SRM chromatograms of ~100 drugs of abuse in under
1.3 minutes [THC-COOH elutes at 1.21 min, inset]

Vanquish Horizon UHPLC System

Column: 2.1 x 50 mm, 1.9 um Hypersil
Gold AQ

Column Temp: 40C

Mobile Phase: [A] H,O +0.1%
HCOOH; [B] ACN + 0.1% HCOOH
Flow Rate: 1.0 mL/min (no split)
Gradient: see table

Injection Volume: 2 uL

RT.050

1l
93 | | Hydromorphone

o I

Norhydrocodone

! “ |‘ RT.063

]

nnnnnn

TSQ Quantis MS

lonization Mode: HESI, Positive ion mode
MS Acquisition Mode: Selective Reaction
Monitoring (SRM) Cycle time: 0.15 s
Quad Isolation (Q1,Q3) = Unit (0.7 Da
FWHM)

Sensitivity, acquisition speed and
ruggedness of the TSQ Quantis MS,
and the reproducibility of the
Vanquish Horizon UHPLC system,
make the measurement of ~100
drugs of abuse in diluted urine in

under 1.5 minutes possible.

Opiate isomers at m/z 286 are well separated in under
12 s [typical LC peak = 1.2 s wide]

~l

=
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Triple Quadrupole MS Internal Beta Testing: Eurofins Eaton

450000—3
400000—2
350000—3
300000—3
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< 250000
200000—3
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50000

In 2014, half a million people
were without drinking water in

¥ = 1.848a3X + 9.650e2; R"2: 0.9984; Origin: Ignore; W: 1/X; Area

the state of Ohio due to high
Cal-01 MC-LF m/z: 852, ZQZDRT:. . to X i n I eve I S !
EPA 544 released in February
f = 2015
4 /VW(HL

S H
\ \3“ H H/ \Y\‘ﬁ NH/ X
7 RN

o H GCOOH

~4X average improvement over TSQ Endura Triple Quadrupole MS
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Algae blooms in
Western Lake Erie
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PFAS: Separation of Perfluorinated Alkylsulfonates, 50 pg/mL

FFHBRos

PFASs C4 — C10at 50 pg/mL (0.15 pg on-column); LODs are ~10 pg/mL (0.03

pg O.C.)

wwwwwww

C8-PFAS at 50 pg/mL (0.15 pg on-column); LODs are ~10 pg/mL (0.03 pg
0.C)

Vanquish Horizon UHPLC system

Delay Column: 3.0 x 50 mm, 5 um
BDS Hypersil C8

Analytical Column: 2.1x100 mm, 2.6
um Accucore C18

Column Temp: 30C

Mobile Phase: [A] H,O + 10 mM Am.
Acetate; [B] MeOH

Gradient: see table

Injection Volume: 3 uL

lonization Mode: HESI, Positive ion mode
MS Acquisition Mode: Selective Reaction
Monitoring (SRM) Cycle time: 0.15 s
Quad Isolation (Q1,Q3) = Unit (0.7 Da
FWHM)

PFAS can cause reproductive and
developmental, liver and kidney, and
immunological issues

Increased cholesterol levels among
exposed populations, low infant birth
weights, effects on the immune
system, cancer, and

thyroid hormone disruption

Robust, reproducible, sensitive
guantitative assays for detectionand
guantitation of PFAS were developed
using Vanquish Flex Binary UHPLC

TSQ Quantis MS

systemand TSQ Quantis MS

‘ J
y a4
'e YD Q )

;y O 2
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Pesticides In Leek: Robust, Reliable, Fast Quantitation Workflows

Increase productivity - monitoring more compounds per unittime!
Excellentquantitative performanceat lower dwell times!
Robustdataenables maximizinguptime!

M Transitions
Number of Transitions per Cycle

200 q

180 Atrazine in Leek
AA: 465485

—
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[=]
[=]
o
o
S

6.0E+05 -

—
Y
[}

,_.
M
)
A G,

Relative Abundance

*e
* 'S * ® o o *
LIRS .
| e 00,0, L 2 M TR 4 . o * 0%%0 4000
|

B
|
% ok T3 — 3.0E+05 -
8.40 850 8.60 8.70 8.80 8.90 9.00
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Time (min)

Number of transitions
2 P
[ ]

I
=]

Pt
-

0.0E+00 T T T T T T T T 1
0 50 100 150 200 250 300 350 400 450
Number of Matrix Injections

2 4 6 g 10

SRM visualization from instrument control software 3.0 Azoxystrobin 1 ppb in Leek
displaying the number of transitions per unit time Monitored at 2.5 msec Dwell Time

~ 160 transitions monitored simultaneously with

polarity switching. Excellent reproducibility (% RSD 2.3) below the MRL.

a3 ThermoFisher
SCIENTIFIC



Quantitation of Polar Pesticides using IC-MS/MS

|C-MS/MS solutions for environmental analysis
Quantitation of Glyphosate at5 ng/L, 3% RSD

. . N Y =-1218.79+1766.21*X R”2 =0.9958 W:1/X
Experimental Details ]

. IC-MS/MS Analysis of Glyph t L
Thermo Scientific™ Dionex™ ICS-5000+ HPIC™ System 1500000 c S:%/%SRSrElﬁrISB?eSi)c/gtg isrf}(t-:tectz)nss ng/
Flow rate: 0.3 mL/min _

Eluent Source: Eluent Generator —
Mobile Phase: KOH -

AA 7310

Area
S

MS: TSQ Altis MS

Software: TraceFinder Software 4.1

a
o

Relative Abundance

100 110 120 130 140

0 Time (min)
L R R A R L B L L L L L L L LN BN LN AR R
0 200 400 600 800 1000
Concentration of Glyphosate (ng/L)
ThermoFisher
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Fipronil in Eggs

What is Fipronil?

Fipronil is an insecticide commonly used against fleas,
ticks, cockroaches, ants, termites, etc. It kills insects by Why in Eggs?
disrupting their CNS and is used in various insect-

control products for both agricultural and domestic use

Fipronil was mixed with Dega-16, used for red mite
treatment commonly found in poultry farms.

The contaminated eqgs originated from Dutch farm

<00
ﬂ.v. ;
TS5 534
O<=0
owl)

1 reported in 15 other countries and Hong Kong

ey hav
'i s st

180 FARMS MILLIONS
SHUT DOWN gﬁﬁﬁm'g‘}ﬁwg

IN THE NETHERLANDS

What’s Needed?

Robust, sensitive, reliable analysis and quantitation of
Fipronil and Fipronil Sulfone in eggs

Should I be Worried?

Ingestion of large amounts can lead to kidney, liver, and
thyroid damage. The amounts typically presentin eggs
are very low, however, it is a huge safety concern.

as ThermoFisher
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Matrix Matched Calibration for UHPLC-MS/MS

¥ = 3.949e4X - 3.5693; R"2: 0.9960; Origin: Ignore; W: 11X; Area

Fipronil Compound name Recovery (%) Recovery (%) Recovery (%)
0.5 pg/kg spike level 1 pg/kg spike level 5 ng/kg spike level
104 89 99

Fipronil

™ R2:0.996 _ _

o Fipronil sulfone 99 95 102

- Compound name Repeatability (%) Repeatability

oo 0.5 pug/kg spike level (0/0)

O T B MR 5 ng/kg spike level

Fipronil 0.1 0.5 8.5 6.1
Fipronil sulfone 0.1 0.5 7.7 6.4

Fipronil sulfone

nnnnnnn lon Ratio Calculations Fipronil Fipronil Fipronil sulfone ?SpFra?\AmZIAfS?)ugzg)e
E R2: 0.9966 (SRM 249.96) (SRM 398.845) (SRM 282.00)
% lon ratio* (%)
SR 00 o 24.4 13.1 78.1 23.6
] lon ratio* (%)
S Spike 0.5 pg/kg 26.0 14.8 83.4 294
lon ratio repeatability (RSD %)*
0.5 pglkg spike level 9.1 16.3 4.4 18.9
. . 0
lon ratio repeatal_:)lhty* (RSD %) 4.4 45 18 58
5 ug/kg spike level
ThermoFisher
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Reproducibility and Long-term Stability Test

APPUCATION BRIEF 724683

e Fipronil

e Fipronil sulfone

°
12000 ° o0 »
° ® o o o ° prey
: i : H : i ° o o '0...’0.%..'0.“.’ °%e, '......... ......... ] o ’
Rapid analysis of fipronil and fipronil sulfone 10000 .20 0’ % F* e, e °° .
. . . ’ )
in eggs by liquid chromatography and triple t
uadrupole mass spectromet S 8000 ® ® e ° 0o ©° o °
q p p ry % . o® SO o Y o CC . o ....u. ° oo .........0. ®op 0 ....o......
Authors - Introduction - - = o o % 000060 05° °° ° ¢ ¢
b Gatla " oottt s b detd e T o O ¢ 6000
m F&ﬁcgﬂﬁgh&:ﬁd July 20" 2017, it was made pubiic that in some cazes tha pesticide fipronil
o o Lramah, Germany  was mixed with another aticn and spray=d on chic inat t — i i| =

e e e s el M RSD (n=100) Fipronil = 4.8 %
Fipeonil, fproril sufons, eggs, higher (up to 12 mgég) thm.the EU MRLMO.MS mg’hgicr !hauurp 4000
ECN S PR b RSD (n=100) Fipronil sulfone =5.9 %

patentially in chickan meat, 2000
Goal This brisf presants a quiak and simple method for the determination of
Davelop a quick end simple methed el and fipeeril sulfcns in eggs Lsing an inhouse modifed QUECHERS
for the detamination of §pronil acetoritrile sxtraction protosal.
ard fiproni sulione in aggs using
an irrhouse modfisd QUECHERS Experimental 0
acetonitrile extraction protooc! and Sample preparation
LC-MS/MS detarmination. Egg mdee purchased in a local sior were extractad using the procedure 0 20 40 60 80 100

Gasosbentin B . Injection number

Sample preparation consumables

« B0 ml ocrecal sterie polypropylens cantrifugs bibes, PN 330652

= 15 mL corical sterie polypropyiens centriuge tubes; P/N 330650

« Tharmo Scientific™ HyperSep ™ dispersive SPE Myar peush 4000 mg

magnesium sufate and 1000 mg NaCl, 60 gk, P/N 80105-240
* Magnesium sufate, 00%, for analysis, anhydrous; 12106721
SCIENTIFIC
ThermoFisher
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Vet Drugs Analysis and Quantitation

Compounds and Chemical Classes

u Antibiotics-68

B 3-agonist-11

m Coccidiostat-17

ENSAID-13

m Aquaculture (Dyes and
metabolites)-12

u Antihelmintic-23

u Steroids-9

m Other-23

* Multi-class veterinary drugs analysis showing

* Fit for purpose Thermo Scientific™ Acclaim™ Polar
Advantage Il (PA2) reversed-phase column for robust

analysis, great peak shape for wide range of compound
classes

* Generic QUEChERS extraction applied to bovine, salmon

filet, and milk; easy-to-use, low cost, with no extraction
concentration

* Robust, sensitive, reproducible results for absolute
recovery, precision, and low MDLs for most analytes

* Quantitative Results aCross Matrlces

C—

Sample Prep:

QUEChERS based
approach

LC Conditions:

Thermo Scientific™
Acclaim™ VANQUISH™
PA2 UHPLC columns
(2.1x150x2.2 um)

2 uL injection

MS Conditions:

TSQ Altis MS
(comprehensive
database with all
optimized SRMs)
Positive/negative
switching

x
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» Market Specific Software: TraceFinder * Instrument Control Software: Tune 3.0
* SRM databases for environmental, food safety, clinical » User
research, and forensic toxicology applications: easy
instrument method setup + Automated Compound Optimization
-« Compatible with GC and LC high resolution systems. (via infusion or Autosampler)

One software package for different platforms - Dynamic Retention Time (dRT)

* Customized reports - Method Conversion Tool (Agilent/Sciex)

* Flexibility on data review — compound or sample
centric modes for easy data review. Customized
flagging system for easy review of important criteria.

* Improved Auto tune and Calibration Routines
(Faster with improved reporting)

» Favorites — Easy to setup source settings for
calibration

* Service

* New/Smarter Diagnostics — better serviceability of
the system — improved reporting for service.
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HRAM Adoption at Mayo Clinic for Routine Clinical Testing

MAYO
€T .I'SIC

R J Singh

‘Better accuracy and the ability to collect discovery data while simultaneously
running clinical assays give HRAM instruments significant advantages
compared to triple quadrupoles”

“The HRAM capabilities of the Q Exactive were key to our 26 steroid metabolite
assay's development given the structural similarities of the steroid metabolites.
The higher resolution and level of confidence provided by HRAM reduces the
risk for patients and us from an incorrect result’

“Currently, cost remains a major limiting factor....if money were not an issue,
we would like to do all clinical assays on a [HRAM] instrument”

Quotes taken from Clinical Chemistry article September2017

“The Q-Exactive is perfectly positioned to become the next gold standard in
clinicaltox quantitative drug analysis”

-Calibration stability

-Higher resolution (compared to TOF)

-Dynamic range, accuracy

-Potential of new and better instruments (higher resolution)”

40
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Success with QqQs: KOL Speak

TESTIMONIALS

“ With the new innovations in the Thermo
Scientific TSQ Altis MS, my lab can
develop quantitative methods for
biotherapeutic proteins and target
receptors with extreme sensitivity,
selectivity, accuracy and precision. This
is very exciting for our research since
this capacity is very unique ”

Jun Qu

SUNY Buffalo

TESTIMONIALS

“ It was a great pleasure to have a
chance to talk to engineers who
work on finalizing or testing the
prototypes. | find it inspirational
when instrumentation prototyping
is driven by the input from the
researchers ”

Sergey Tumanov

Beatson Inst. Cancer Res.

TESTIMONIALS

“ The sensitivity, speed and
robustness of the TSQ Altis
triple quadrupole MS improves
already solid and stable
experiments.”

é" y
>
. adi s
mm ALY T e .~
et o\ R | V' |

Mike Kinter

Oklahoma Medical Research Foundation

Hard to beat the cost per
selectivity ratio!!!! ”
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QgqQ Quantitation (with SRM and H-SRM) delivers:
Ultimate sensitivity delivered for molecules of all types, matrices,
and user expertise.

Are you using tomorrow’s High-resolution SRM enables additional selectivity, which also
Quantitation in your lab today? ensures increased sensitivity.

Ease-of-use with robust workflow solutions across all
applications.

Supreme guantitative performance exhibited by both QgQs, TSQ
Altis MS and TSQ Quantis MS.

Tomorrow’s Quantitation today

To learn more about tomorrow’s Quantitation and how it can make a ThermoFisher
difference in your lab today, visit thermofisher.com/Quantitation SCIENTIFIC

asarved. Al trademarks sre the property of
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Join the Fun! Cache a Chromeleon Game

 Use your mobile device to complete
challenges and earn a Charlie Chromeleon
plush toy!

- If you are playing, you have earned points for
attending this seminar. Be sure to scan the
barcode on the desk outside the door.

* Ask booth staff for more details on how to
play.

CACHE

g A CHROMELEON!
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Thank You

Please join me in the
Informatics and Chromatography Software
section of our booth where ['ll
address additional comments and questions.
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