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Introducing the TSQ Vantage

Challenging conventional 
thinking for bioanalysis…
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Differentiating Features for Bioanalysis

Highest Sensitivity, Lowest 
Noise

Wide Linear Dynamic Range

Superior ion source robustness

All “digital” with Watson LIMS
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Benefits: Sensitivity across a wider range 
of flow rates

• Higher desolvation for >1mL/min flow rates
• More heated nitrogen auxiliary gas flow aids 

desolvation at high flow rates

• One piece metal needle allows for easy 
replacement

• Available as low flow and regular (high) flow

• Contoured tip for enhanced low flow 
(micro-spray; 5-25uL) stability

• Generates better electrostatic fields 
enabling spray stability for lower flow rates

Technology Enhancements: HESI-II 

* Backwards compatible
Metal Needle Standard

Contoured tip

Higher desolvation  
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Benefits: Maximum Robustness in real 
samples

• Fixed Probe Position
• Plug & play position ensures spray hits 

below the “hood”
• Ensure ion transfer tube orifice is never 

obstructed

• Asymmetric Profile Below Orifice Hood
• Ensures spray is directed into the drain to 

reduce re-circulation in the ion source
• Build-up of matrix always occurs below 

orifice

• Run hundreds of matrix rich samples 
without compromising sensitivity!

Technology Enhancements: Ion Sweep Cap 

* Backwards compatible

Special “hooded” shape & 
asymmetric profile

Fixed probe 
position
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Technology Enhancements: S-Lens

Benefits: Higher Signal and Less Noise

1. The innovative S-Lens captures all the ions 
in the expanding gas plume and efficiently 
focuses the ions into a tight beam.

2. The ion beam from the source is then 
transmitted into Q00 with maximum 
efficiency.

3. The Hyperbolic quadrupoles then filter out 
the signal from the noise, delivering the 
lowest LOQ.

4. This leads to highest sensitivity, with the
lowest noise
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S-Lens (More Signal, Less Noise)

Shorter Ion Transfer Tube 
(larger ID) = More gas in (more 

ions) 

Improved Ion Sweep Gas Cap 
(N2 gas limits solvent i.e  less 
chemical noise ) for Higher 

Robustness

Off-Axis to instrument axis = 
Less Chemical Noise

Maximum efficiency for pumping gas 
(removes extraneous solvent laden gas 

i.e. less chemical noise) = Better Vacuum
(note progressive spacing)

Optimum opening into 
high vacuum chamber 
limits chemical noise = 
Long-life Turbo Pump
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S-Lens Ion Optics Design

Stainless steel electrodes and supports
for ruggedness and easy cleaning

Can sonicate entire S-lens assembly

Efficient removal of solvent laden, 
extraneous gas to reduce chemical noise

Patent pending
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S-Lens Animation
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TSQ Vantage: Highest Sensitivity, Lowest Noise

TSQ Vantage

Gen 1 Optics

Spotlight
On

Precision
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TSQ Vantage (500attograms/uL – 10picograms/uL)

TSQ Vantage
TSQ Vantage
10x lower

TSQ Vantage’s superior “Precision” is evident at the low end of the std. curveTSQ Vantage’s superior “Precision” is evident at the low end of the std. curve
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n= 10; More signal = higher precision

%CV at 5fg (7.66%)and 10fg (11.48%) 

5fg

10fg

Better %CV (Precision) as a result of Sensitivity
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Reproducibility Study (Inter-day, Paroxetine in Rat Plasma)

pg/mL

Calculated Conc (pg/mL)
Conc 

(pg/mL) Day 1 Day 2 Day 3 Day 4 Day 5 Avg Calc. 
Conc. ( 5d) %CV (5d)

1.0 1.163 1.170 1.063 0.925 0.962 1.057 6.62%
2.5 2.521 2.689 2.423 2.571 2.435 2.528 4.31%
5.0 5.084 5.062 5.194 5.249 4.977 5.113 2.12%

10.0 10.377 10.675 10.087 10.470 10.632 10.448 2.25%
25.0 25.540 24.929 24.831 24.982 24.627 24.982 1.36%
50.0 50.275 49.038 50.199 50.052 49.801 49.873 1.00%

100.0 108.333 105.863 104.106 108.246 105.643 106.438 1.71%
250.0 252.346 248.579 249.451 251.288 248.419 250.016 0.69%
500.0 498.107 499.085 497.290 503.946 499.066 499.499 0.52%

Overlay of 5 std. curves, run once every day 
(200 plasma samples per day for 5d*)

Overlay of 5 std. curves, run once every day 
(200 plasma samples per day for 5d*)

*data represents 1000 plasma samples

TSQ Vantage
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1 fg of Neat Paroxitine on column by FAIMS 
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Stanozolol
D3-Tesosterone Testosterone

Boldenone TrenboloneNandrolone

TSQ Vantage

TSQ Quantum 
Ultra

TSQ Vantage vs TSQ Quantum Ultra –
50 pg/mL
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TSQ Vantage vs Competitor A

TSQ Vantage

Data obtained at unit resolution (0.7FWHM) on TSQ VantageData obtained at unit resolution (0.7FWHM) on TSQ Vantage

LOQ: 2.5pg/mL
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LLOQ: 25pg/mL

TSQ Vantage vs Competitor A (Peptide X in Rat Plasma)

Data obtained at unit resolution (0.7FWHM) on TSQ VantageData obtained at unit resolution (0.7FWHM) on TSQ Vantage

TSQ Vantage
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Dextromethorphan-d3 in Rat Plasma (LLOQ Comparison at 0.01 ng/ml)

Sample Name: "Std 0.01"    Sample ID: ""    File: "08305rlc39a PPT Evap 8Mar08 4.wiff"
Peak Name: "Dextromethorphan-d3"    Mass(es): "275.2/171.2 amu"
Comment: ""    Annotation: ""

Sample Index:      31     
Sample Type:     Standard  
Concentration:    0.0100           
Calculated Conc:  0.0109           
Acq. Date:       3/9/2008  
Acq. Time:       2:11:48 PM  
 
Modified:           No    
Proc. Algorithm: IntelliQuan - MQII  
Noise Percentage:     93     
Base. Sub. Window:    1.00   min
Peak-Split. Factor:   2      
Report Largest Peak:   No    
Min. Peak Height:    200.00   cps
Min. Peak Width:       4.00   sec
Smoothing Width:       3       points
RT Window:         30.0    sec
Expected RT:        2.72   min
Use Relative RT:    No    
 
Int. Type:       Base To Base  
Retention Time:     2.69   min
Area:         1892.34   counts
Height:         5.72e+002  cps
Start Time:         2.63   min
End Time:           2.74   min
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RT: 3.04 NL: 1.35E4
TIC F: + c ESI 
SRM ms2 275.180 
[171.049-171.051]  
MS  ICIS 
tt-test_mix_124

TSQ Vantage
>10x LOQ

Data obtained at unit resolution (0.7FWHM) on TSQ VantageData obtained at unit resolution (0.7FWHM) on TSQ Vantage
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Midazolam-d6 (LLOQ comparison at 0.01 ng/ml)

Sample Name: "Std 0.01"    Sample ID: ""    File: "08305rlc39a PPT Evap 8Mar08 4.wiff"
Peak Name: "Midazolam-d6"    Mass(es): "332.2/297.1 amu"
Comment: ""    Annotation: ""

Sample Index:      31     
Sample Type:     Standard  
Concentration:    0.0100           
Calculated Conc: 0.00781           
Acq. Date:       3/9/2008  
Acq. Time:       2:11:48 PM  
 
Modified:           No    
Proc. Algorithm: IntelliQuan - IQA  
Min. Peak Height: 100.00   cps
Min. Peak Width:    4.00   sec
Smoothing Width:  3       points
RT Window:         30.0    sec
Expected RT:        2.69   min
Use Relative RT:    No    
 
Int. Type:        Valley  
Retention Time:     2.66   min
Area:         2301.47   counts
Height:         7.25e+002  cps
Start Time:         2.59   min
End Time:           2.73   min
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RT: 3.04 NL: 1.72E4
TIC F: + c ESI 
SRM ms2 332.115 
[297.088-297.090]  
MS  ICIS 
tt-test_mix_124

TSQ Vantage
~5x Better LOQ

Data obtained at unit resolution (0.7FWHM) on TSQ VantageData obtained at unit resolution (0.7FWHM) on TSQ Vantage
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Compound Z  (LLOQ Comparison at 0.01 ng/ml)
Sample Name: "Std 0.01"    Sample ID: ""    File: "08305rlc39a PPT Evap 8Mar08 4.wiff"
Peak Name: "Sunitinib"    Mass(es): "399.2/283.1 amu"
Comment: ""    Annotation: ""

Sample Index:      31     
Sample Type:     Standard  
Concentration:    0.0100           
Calculated Conc: 0.00939           
Acq. Date:       3/9/2008  
Acq. Time:       2:11:48 PM  
 
Modified:           No    
Proc. Algorithm: IntelliQuan - MQII  
Noise Percentage:     90     
Base. Sub. Window:    1.00   min
Peak-Split. Factor:   2      
Report Largest Peak:   No    
Min. Peak Height:    400.00   cps
Min. Peak Width:       4.00   sec
Smoothing Width:       3       points
RT Window:         30.0    sec
Expected RT:        2.81   min
Use Relative RT:    No    
 
Int. Type:       Base To Base  
Retention Time:     2.76   min
Area:         6950.03   counts
Height:         2.39e+003  cps
Start Time:         2.72   min
End Time:           2.84   min

1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0
Time, min

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

2000

2050

2100

2150

2200

2250

2300

2350

2400

2450

2500

2550

2600

2650

2700

In
te

ns
ity

, c
ps

2.76

3.13

3.63

3.58

2.24

3.44
3.29

3.40

RT: 1.50 - 4.50

1.5 2.0 2.5 3.0 3.5 4.0 4.5
Time (min)

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

RT: 3.18 NL: 2.80E4
TIC F: + c ESI 
SRM ms2 399.183 
[283.045-283.047]  
MS  ICIS 
tt-test_mix_124

TSQ Vantage

>7x LOQ

Data obtained at unit resolution (0.7FWHM) on TSQ VantageData obtained at unit resolution (0.7FWHM) on TSQ Vantage
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TSQ Vantage vs Competitor (Split Sample- Pure Std)

Customer name with-held

TSQ Vantage

0.5ng/mL

0.1ng/mL

Data obtained at unit resolution (0.7FWHM) on TSQ VantageData obtained at unit resolution (0.7FWHM) on TSQ Vantage
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Reproducibility Reproducibility 
& & 

Linear Dynamic Linear Dynamic 
RangeRange

TSQ Vantage: Highest Sensitivity, Lowest Noise
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Excellent Linear Dynamic Range (Small Molecules)
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Linearity & Dynamic Range

???

Detector response should be linear 

What causes non-linearity?
• Detector saturation (pulse counting issues)
• ESI saturation
• Matrix effects

Having a wide dynamic range saves time
1.One standard curve can cover a wider range
2.No need to re-assay
3.No dilutions needed 
4.Pre-Clinical & Targeted Peptide Quan
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Targeted Peptide Quantitation

Basic Challenges:
• Required: High sensitivity with wide dynamic range
• Complex mixture with wide dynamic range of proteins
• No internal standard – often dependent on absolute signal only!
• Low flow rates (nanospray / microspray applications)

• Fast scanning collision cell
• No X-talk in collision cell
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Proof Statement 1: Targeted Peptide Quantitation

Linear calibration curve (range 0.01–100 fmol) of Myoglobin spiked into Ecoli digest matrix.
Note: Absolute area counts used (No ISTD).   

Linear calibration curve (range 0.01–100 fmol) of Myoglobin spiked into Ecoli digest matrix.
Note: Absolute area counts used (No ISTD).   

4 orders of LDR*  with linear 1/x fit4 orders of LDR*  with linear 1/x fit
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Proof Statement 1: Targeted Peptide Quantitation

10 attomol 50 attomol 100 attomol 1 fmol 10 fmol 100 fmol

run 1 3188 22459 44645 781101 16223693 170848122

run 2 2427 23856 38705 777105 14635180 137929457

run 3 3874 22333 62007 901912 12157105 134856941

run 4 2537 17128 51554 1071270 12060978 140034146

run 5 1880 14797 40517 954965 11746329 129911605

Average 2781 20115 47486 897271 13364657 142716054

% CV 27.6 19.5 20.0 13.8 14.8 11.3

Nanospray application; 1uL injected; flow rate 300nL/min
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Proof Statement 2: Targeted Peptide Quantitation

G R P Q G - P - Q Q G G H Q Q
Y  =  0 . 0 0 1 2 3 8 9 6 + 0 . 0 1 9 6 3 7 9 * X    R ^ 2  =  0 . 9 9 5 2    W :  1 / X
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4 orders of LDR*  with linear 1/x fit4 orders of LDR*  with linear 1/x fit

Linear calibration curve (range 0.02–100 fmol) of isotopic labeled peptide 
GRPQGP*QQGGHQQ spiked in the pooled saliva sample.

Nanospray application; 1uL injected; flow rate 300nL/min

Linear calibration curve (range 0.02–100 fmol) of isotopic labeled peptide 
GRPQGP*QQGGHQQ spiked in the pooled saliva sample.

Nanospray application; 1uL injected; flow rate 300nL/min

(Area Ratio)
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Targeted Peptide Quantitation: Summary

• Highly sensitive peptide quantitation 

• H-SRM advantage  

• > 4 orders of Linear Dynamic Range 
with or without internal standard

• Exceptional low flow rate performance
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H-SRM Refresher (Hyperbolic Rod Advantage)

0.7u FWHM

2.6e6

0.1u FWHM

1.1 e6

Not possible on 
round rods!

Quadrupoles matter!



High resolution Comparison
0.7 fwhm 0.1 fwhm

0.5ng/ml hydrolysed Amino Acid standard

Courtesy Richard Weaver, Peter White & Mark Churchill
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SPE-LC-Quantum MS/MS method application

Analysis of BX1 & BX2 50 µl Human Plasma

Detection of 
endogenous 
biomarkers

RSD < 10%

Analytical Method OK

BX1
tR=3.87min

BX2
tR=4.07min

D4-BX1 (ISTD)
tR=4.08min

m/z 361 163

m/z 363 121

m/z 367 121

H-SRM
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RobustnessRobustness

TSQ Vantage: Highest Sensitivity, Lowest Noise
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Ion Source Robustness for Biological Matrix
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Feature Summary: Robustness

New Ion Sweep Cap withstands 
repeated exposure to biological matrix 
without compromising sensitivity
Plug & play position on the TSQ Vantage 
ensures superior ruggedness for 
extended periods 
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Current Workflow (Analyst or LCquan)
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Enhancing the Software Experience (LCquan+Watson)
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Peak Integration/Re-Integration Within Watson 7.4

AA:126534 AA:110633
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“We fully intend to support AB/Sciex instruments.  No 
changes will be made to the Analyst user experience in 
Watson 7.4.  However, the intention is to enhance the 
LCquan user experience.  

Watson LIMS will continue to fully support a large variety of 
instruments, and this includes AB/Sciex instruments”

Positioning Statement
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TSQ Vantage Summary

• Delivers highest sensitivity, without increasing 
chemical noise in any matrix

• Excellent linear dynamic range for small molecules   
and biomolecules

• Stable “easy-to-use” software with full Watson 
integration

• Method transfer support (API 5000 to TSQ Vantage) 
through global applications team
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