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SCIEX mass spectrometry portfolio: 2023

SCIEX HRMS products 

QTRAP/TQ 4500 system SCIEX 5500+ system QTRAP/TQ 6500+ system

Pushing the limits

Triple Quad 3500 system

SCIEX Triple Quad and QTRAP systems

SCIEX 7500 system

ZenoTOF 7600 systemX500B QTOF systemX500R QTOF system
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QTRAP - Built on a legacy of performance

SCIEX QTRAP SYSTEM
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QTRAP - Triple Quadrupole / Linear Ion Trap MS

• All QqQ modes of operation
‒ Identical sensitivity in MRM

‒ Wide dynamic range for quantitation

‒ Neutral Loss (NL)

‒ Precursor Ion Scan (PI)

‒ MRM

• Additional simultaneous functions of linear ion trap
‒ Enhanced MS (EMS)

‒ Enhanced Resolution (ER)

‒ Enhanced Product Ion Scan (EPI)

‒ MS3

‒ Enhanced Multiply Charged Scan (EMC)
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Multiple Reaction Monitoring (MRM) - Quantitation

Q1: SIM

Q2: Fragmentation 

Q3: SIM
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Enhanced MS Scan (EMS) - Search for Present Ions 

Q1: RF only

Q2: RF only

LIT (Q3): Trap scan
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Enhanced Product Ion Scan (EPI)
 

Fragmentation pattern with good sensitivity

Q1: SIM

Q2: Fragmentation

LIT (Q3): Trap scan
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QTRAP MS/MS 

QTRAP Enables Qualitative 

Workflows on a Quantitative 

Platform. 

QTRAP systems in linear ion trap 

mode is typically >50-100x more 

sensitive than the equivalent scan 

in quadrupole mode.

Without the low mass cut-off 

typically observed with 

conventional trap-based 

instruments.

This hybrid functionality makes 

the QTRAP system the only triple 

quadrupole based instrument that 

can do full quantitative and 

qualitative workflows and hybrid 

quantitative / qualitative 

workflows. 
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MS/MS Library Searching

Fingerprint Chemical Fingerprint

Parent

ion

Fragment 

ions

N
O CH3

CH3

http://www.google.ca/imgres?imgurl=http://cdn.gadgetvenue.com/wp-content/uploads/2007/05/fingerprint.gif&imgrefurl=http://www.gadgetvenue.com/mobile-phones-with-fingerprint-recognition-05204239/&usg=__RcPyk_8jBjOOl7sXZOGFj6PFXAI=&h=351&w=291&sz=7&hl=en&start=16&tbnid=SxUWalALBXUJAM:&tbnh=120&tbnw=99&prev=/images?q%3Dpictures%2Bof%2Bfingerprints%26um%3D1%26hl%3Den%26sa%3DX%26rlz%3D1T4GGIK_enCA277CA278%26tbs%3Disch:1&um=1&itbs=1
http://www.google.ca/imgres?imgurl=http://cdn.gadgetvenue.com/wp-content/uploads/2007/05/fingerprint.gif&imgrefurl=http://www.gadgetvenue.com/mobile-phones-with-fingerprint-recognition-05204239/&usg=__RcPyk_8jBjOOl7sXZOGFj6PFXAI=&h=351&w=291&sz=7&hl=en&start=16&tbnid=SxUWalALBXUJAM:&tbnh=120&tbnw=99&prev=/images?q%3Dpictures%2Bof%2Bfingerprints%26um%3D1%26hl%3Den%26sa%3DX%26rlz%3D1T4GGIK_enCA277CA278%26tbs%3Disch:1&um=1&itbs=1
http://www.google.ca/imgres?imgurl=http://cdn.gadgetvenue.com/wp-content/uploads/2007/05/fingerprint.gif&imgrefurl=http://www.gadgetvenue.com/mobile-phones-with-fingerprint-recognition-05204239/&usg=__RcPyk_8jBjOOl7sXZOGFj6PFXAI=&h=351&w=291&sz=7&hl=en&start=16&tbnid=SxUWalALBXUJAM:&tbnh=120&tbnw=99&prev=/images?q%3Dpictures%2Bof%2Bfingerprints%26um%3D1%26hl%3Den%26sa%3DX%26rlz%3D1T4GGIK_enCA277CA278%26tbs%3Disch:1&um=1&itbs=1
http://www.google.ca/imgres?imgurl=http://cdn.gadgetvenue.com/wp-content/uploads/2007/05/fingerprint.gif&imgrefurl=http://www.gadgetvenue.com/mobile-phones-with-fingerprint-recognition-05204239/&usg=__RcPyk_8jBjOOl7sXZOGFj6PFXAI=&h=351&w=291&sz=7&hl=en&start=16&tbnid=SxUWalALBXUJAM:&tbnh=120&tbnw=99&prev=/images?q%3Dpictures%2Bof%2Bfingerprints%26um%3D1%26hl%3Den%26sa%3DX%26rlz%3D1T4GGIK_enCA277CA278%26tbs%3Disch:1&um=1&itbs=1
http://images.clipartof.com/small/70644-Royalty-Free-RF-Clipart-Illustration-Of-A-Convict-Carrying-A-Stinky-Plate-Of-Food.jpg
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Multi-target Screening  MRM-EPI
General Unknown Screening EMS – EPI
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Multi-Target Screening Approach with MRM

• MRM detection provides ultimate sensitivity and selectivity

• MS/MS library searching provides unambiguous confirmation

• Screening for hundreds of compounds is possible

• Only compounds on the “target list” are detected

Example: Urine screen for 700 target drugs 

using AB SCIEX 3200 QTRAP® system

Threshold

Library Search

Scheduled MRM™ Algorithm

EPI

XIC of +MRM (300 pairs): Exp 1, 170.1/82.1 amu Expected RT: 1.0 ID: Aceclidine from Sample 1 (u-08) of 2009_09_24_093025_Foren... Max. 444.9 cps.

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

Time, min

0.00

2.00e4

4.00e4

6.00e4

8.00e4

1.00e5

I
n

t
e

n
s

i
t

y
,

 
c

p
s

0.33 0.80

 +EPI (290.10) Charge (+0) CE (35) CES (15) FT (150): ... Max. 8.8e5 cps.

50 100 150 200 250 300 350 400

m/z, Da

0.0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

7.0e5

8.0e5

8.8e5

In
t
e

n
s

it
y

, c
p

s

290.2

168.2

105.0

82.1

91.1 150.1

272.3

100.167.9 135.2
294.8172.2

 +EPI (301.10) Charge (+0) CE (35) CES  (15) FT (150): ... Max. 1.4e5 cps.

50 100 150 200 250 300 350 400

m/z, Da

0.0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

1.4e5

In
t
e

n
s

it
y

, c
p

s

255.2

301.2
283.2

177.1
228.1

258.7

Benzoylecgonine

Temazepam

MRM Survey Scan
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• Survey Scan: MRM, Dependent Scan: EPI

Multi-Target Screening + Confirmation

MRM of 

Oxazepam

287.1/241.

0

Acquired 

spectrum

Library 

spectrum of 

Oxazepam

Detection

Confirmation
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Reminder: Tandem MS Provides Greater Selectivity

• Single-stage mass spectrometry cannot provide the selectivity and 

specificity required to distinguish analytes at low levels

XIC of +EMS: Exp 1, 337.2 Da from Sample 1 (DOA-1) of HSCTox - EMS,MRM - DFT on (threshold 1e6).wiff (Turbo Spray) Max. 2.0e6 cps.

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
Time, min

0.0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

1.4e6

1.6e6

1.8e6

2.0e6
In

te
n
s
it
y
, 
c
p
s

2.96

5.09

7.99
8.70

7.474.173.94 6.20

10.971.75 5.72 9.599.39
6.82 9.794.76 11.46

XIC of +MRM (52 pairs): Exp 2, 337.200/188.200 Da ID: Fentanyl from Sample 1 (DOA-1) of HSCTox - EMS,MRM - DFT on (threshold 1... Max. 1.4e4 cps.

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
Time, min

0.0

2000.0

4000.0

6000.0

8000.0

1.0e4

1.2e4

1.4e4

In
te

n
s
it
y
, 
c
p
s

8.08

8.63

Fentanyl, Full-Scan MS 

Fentanyl, MRM 

Not distinguished from 

background interferences
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General Unknown Screening with EMS

• Full-scan EMS detection identifies all compounds and metabolites

• MS/MS library searching provides confirmation

• Data “mining” is laborious; automated software is very helpful

• Sensitivity and selectivity is worse than MRM

Threshold

Library Search

EMS

EPI

TIC of +EMS: Exp 1, from Sample 6 (DOA-6) of HSCTox - EMS,MRM - DFT on (include targets).wiff (Turbo Spray) Max. 1.2e9 cps.

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
Time, min

0.00

5.00e7

1.00e8

1.50e8

2.00e8

2.50e8

3.00e8

3.50e8

4.00e8

4.50e8

5.00e8

5.50e8

6.00e8

6.50e8

7.00e8

7.50e8

8.00e8

8.50e8

9.00e8

9.50e8

1.00e9

1.05e9

1.10e9

1.15e9

In
te

n
s
it
y
, 
c
p
s

10.37

4.48

0.31

2.34

9.64

13.71

3.94 5.944.97
7.581.47

6.51
5.37 7.352.96 8.42

3.45
1.87 11.907.92 8.60 9.31

13.36

14.32

TIC

XIC XIC

TIC: from Sample 21 (GUS-1 100x Urine) of 2009_05_06_160328_GUS (+).wiff (Turbo Spray) Max. 9.1e8 cps.

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0
Time, min

0.0

2.0e8

4.0e8

6.0e8

8.0e8

In
te

..
.

16.29
8.40 8.78

7.717.36 14.0212.41 12.94 15.259.80 12.1810.33

6.506.260.54 5.491.36 5.264.534.393.622.09 2.93

 +EMS: Exp 1, 7.846 min from Sample 21 (GUS-1 100x Urine) of 2009_05_06_160328_GUS (+).wiff (Turbo Spray) Max. 9.5e6 cps.

100 150 200 250 300 350 400 450 500 550 600 650 700
m/z, Da

0.0

2.0e6

4.0e6

6.0e6

8.0e6

9.5e6

In
te

..
.

132.1

151.1
114.1

276.1

104.2
568.6482.6

522.6 606.0
137.0 464.5 560.3170.0 655.1307.4 699.0126.1 569.0175.1 258.0 634.1475.2296.6 445.7 485.8387.5341.4 409.4363.2241.2

 +EPI (276.12) Charge (+1) CE (35) CES (15) FT (250): Exp 2, 7.872 min from Sample 21 (GUS-1 100x Urine) of 2009_05_06_160328_... Max. 1.2e6 cps.

50 100 150 200 250 300 350 400 450 500 550 600 650 700
m/z, Da

0.00

5.00e5

1.00e6

1.19e6

In
te

..
.

276.1

215.2

191.2
231.1

203.2
84.1 153.1

229.1115.158.0 178.1
218.5 279.0

TIC

EMS survey scan

EPI spectrum

TIC: from Sample 21 (GUS-1 100x Urine) of 2009_05_06_160328_GUS (+).wiff (Turbo Spray) Max. 9.1e8 cps.

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0
Time, min

0.0

2.0e8

4.0e8

6.0e8

8.0e8

In
te

..
.

16.29
8.40 8.78

7.717.36 14.0212.41 12.94 15.259.80 12.1810.33

6.506.260.54 5.491.36 5.264.534.393.622.09 2.93

 +EMS: Exp 1, 7.846 min from Sample 21 (GUS-1 100x Urine) of 2009_05_06_160328_GUS (+).wiff (Turbo Spray) Max. 9.5e6 cps.

100 150 200 250 300 350 400 450 500 550 600 650 700
m/z, Da

0.0

2.0e6

4.0e6

6.0e6

8.0e6

9.5e6

In
te

..
.

132.1

151.1
114.1

276.1

104.2
568.6482.6

522.6 606.0
137.0 464.5 560.3170.0 655.1307.4 699.0126.1 569.0175.1 258.0 634.1475.2296.6 445.7 485.8387.5341.4 409.4363.2241.2

 +EPI (276.12) Charge (+1) CE (35) CES (15) FT (250): Exp 2, 7.872 min from Sample 21 (GUS-1 100x Urine) of 2009_05_06_160328_... Max. 1.2e6 cps.

50 100 150 200 250 300 350 400 450 500 550 600 650 700
m/z, Da

0.00

5.00e5

1.00e6

1.19e6

In
te

..
.

276.1

215.2

191.2
231.1

203.2
84.1 153.1

229.1115.158.0 178.1
218.5 279.0

TIC

EMS survey scan

EPI spectrum
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General Unknown Screening + Confirmation on QTRAP®

• Survey Scan: EMS, Dependent Scan: EPI

XIC of 

EMS peak     

(272.2-

272.8)

Acquired 

spectrum

Library spectrum: 

Dextromethorphan

Detection
Confirmation
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A New Approach: Combining Methodology

Why not combine “targeted” and “unknown” screening in a single 

method?

Threshold

Library Search

Scheduled MRM™ Algorithm

EPI

EMS +



17

Targeted + Unknown Screening on a QTRAP® System

• EPI spectra are triggered from EMS and MRM survey scans

• EPI spectra are library-searched for confirmation of compound IDs
 +EPI (290.14) Charge (+1) C... Max. 8.3e5 cps.

100 150 200 250 300 350
m/z, Da

0.0

5.0e5

8.3e5

In
te

n
s
it
y
, 
c
..
.

290.0
168.0

105.0 150.191.1 272.3

 +EPI (278.13) Charge (+1) C... Max. 1.3e6 cps.

100 150 200 250 300 350
m/z, Da

0.00

5.00e5

1.00e6

1.28e6

In
te

n
s
it
y
, 
c
..
.

278.2

234.1

249.1186.2
172.191.1 295.7

 +EPI (226.12) Charge (+1) C... Max. 2.7e6 cps.

100 150 200 250 300
m/z, Da

0.0

1.0e6

2.0e6

2.7e6

In
te

n
s
it
y
, 
c
..
.

226.2

142.1

184.2

86.0 100.0 208.2

XIC of +EMS: Exp 1, 277.8 to 278.4 Da from Sample 8 (EMS MRM IDA no exclusion) of May 31 Neo GUS Methods.wiff (Turbo Spray) Max. 1.1e8 cps.

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time, min

0.0

5.0e7

1.0e8

1.4e8

In
..
.

4.55

XIC of +MRM (51 pairs): Exp 2, 150.100/91.000 Da ID: Methamphetamine 1 from Sample 8 (EMS MRM IDA no exclusion) of May 31 Ne... Max. 6800.0 cps.

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time, min

0.0

1.0e5

2.0e5

3.0e5

3.9e5

In
..
.

2.24

 +EPI (202.06) Charge (+0) C... Max. 1.3e6 cps.

100 150 200 250
m/z, Da

0.0

5.0e5

1.0e6

1.3e6

In
te

n
s
it
y
, 
c
..
.

202.1

175.1
130.9

104.292.2 158.0134.0

 +EPI (310.70) Charge (+0) C... Max. 4.2e5 cps.

100 150 200 250 300 350 400
m/z, Da

0.0

2.0e5

4.0e5

In
te

n
s
it
y
, 
c
..
.

311.0

156.0
108.1

245.2173.092.0

 +EPI (202.05) Charge (+0) C... Max. 1.1e6 cps.

100 150 200 250
m/z, Da

0.00

5.00e5

1.00e6

In
te

n
s
it
y
, 
c
..
.

202.1

132.1103.9 174.196.179.0

EMS

MRM

*selected XICs
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Multi-target Screening vs. General Unknown Screening

• Multi-target screening (with MRM) cannot detect unknowns

• Multi-target screening (with MRM) offers the best sensitivity, and will 
detect low-abundance target compounds

• General Unknown Screening (with EMS) can detect all compounds and 
metabolites 

• General Unknown Screening (with EMS) will not detect all of the low-
abundance compounds

MTS and GUS are truly complementary screening techniques.
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MS/MS/MS with QTRAP
MRM3
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MS/MS/MS - MRM3 added level of selectivity

Q1:  SIM (selection of 1st precursor ion)

Q2:  Fragmentation

LIT (Q3): Trapping, isolation and

  fragmentation of 2nd precursor

  on by single frequency excitation

100 msec
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MRM3 gives an added level of selectivity – increase sensitivity

XIC of +MRM (3 pairs): 277.1/202.9 Da ID: Clenbuterol 1 from Sample 4 (P1) of 081126_Realproben_1zu5... Max. 7.2e4 cps.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Time, min

0.0

2.0e4

4.0e4

6.0e4

7.2e4

In
te

n
s
ity

, c
p

s

5.1

5.8
0.6

3.8

5.5
3.6

3.5
3.9 5.45.04.72.6 4.4

3.2 5.93.0 5.34.3

MRM 277/203
S/N = 10.3

XIC of +MRM (3 pairs): 277.1/131.9 Da ID: Clenbuterol 2 from Sample 4 (P1) of 081126_Realproben_1zu5... Max. 5.2e5 cps.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Time, min

0.0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

In
te

n
s
ity

, c
p

s

4.0

4.2

5.9
4.9

5.13.6

MRM 277/132
S/N = 4.5

XIC of +MS3 (277.10),(202.90): 131.75 to 132.25 Da from Sample 1 (P1) of 081126_Realproben_1zu5_M... Max. 4.2e4 cps.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Time, min

0.0

1.0e4

2.0e4

3.0e4

4.0e4

In
te

n
s
ity

, c
p

s

3.5

MRM3 277/203/132
S/N = 22.6

XIC of +MRM (3 pairs): 277.1/202.9 Da ID: Clenbuterol 1 from Sample 4 (P1) of 081126_Realproben_1zu5... Max. 7.2e4 cps.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Time, min

0.0

2.0e4

4.0e4

6.0e4

7.2e4

In
te

n
s
ity

, c
p

s

5.1

5.8
0.6

3.8

5.5
3.6

3.5
3.9 5.45.04.72.6 4.4

3.2 5.93.0 5.34.3

MRM 277/203
S/N = 10.3

XIC of +MRM (3 pairs): 277.1/131.9 Da ID: Clenbuterol 2 from Sample 4 (P1) of 081126_Realproben_1zu5... Max. 5.2e5 cps.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Time, min

0.0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

In
te

n
s
ity

, c
p

s

4.0

4.2

5.9
4.9

5.13.6

MRM 277/132
S/N = 4.5

XIC of +MS3 (277.10),(202.90): 131.75 to 132.25 Da from Sample 1 (P1) of 081126_Realproben_1zu5_M... Max. 4.2e4 cps.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Time, min

0.0

1.0e4

2.0e4

3.0e4

4.0e4

In
te

n
s
ity

, c
p

s

3.5

MRM3 277/203/132
S/N = 22.6

Clenbuterol in urine:

MRM transition 1:

Lots of peaks!

MRM transition 2:

Not very sensitive!

MRM3:

Well-resolved peak, matrix 

effects eliminated!
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MRM – 20 fg on-column

MRM3 – 20 fg on-column

Clenbuterol in Urine – MRM3
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Conclusions

• Multi-target Screening (MRM-based) and General Unknown Screening 
(EMS-based) are truly complementary techniques:
‒ MTS provides the ultimate sensitivity for detection of low-abundance compounds

‒ GUS provides detection of unknowns

• The QTRAP® system allows rapid acquisition of full-scan MS/MS
during MRM and EMS analysis, for additional confidence in IDs.

• The speed and versatility of the QTRAP® system allows users to 
simultaneously detect “target” and “unknown” compounds, by combining 
two survey scan-types in a single experiment.

• The collection of EMS “full-scan” spectra throughout acquisition allows 
the user to re-interrogate the data for additional “unknowns” at a later 
date.
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