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Orbitrap ID-X Tribrid Mass Spectrometer Instrument Features

Max Resolution 500,000 at m/z 200

Scan Rate OTMS2 30 Hz

Scan Rate ITMS2 40 Hz

Quad Mass Selection Precursor isolation to 0.4 amu

Ion Trap MSn Up to MS10

Mass Accuracy 3 ppm external, 1 ppm internal

Dissociation CID, HCD

• Thermo Scientific™ OptaMax™ NG ion 

source for enhanced usability and 

robustness 

• Streamlined calibrations with improved 

mass calibration for ions with m/z <200

• User interface and default parameters 

optimized for small molecule analysis 

• Expansive  collection of application specific 

small molecule methods 

• Assisted CE, allowing for real-time collision 

energy optimization 

• Library Builder method for the acquisition of 

high-quality MSn spectral trees for local 

library generation

Instrument Improvements
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Assisted CE Allows Maximizing MSn Spectral Quality 

Assisted CE Determination

• Instrument collects hidden ion trap scans 

to generate break-down curves per 

compound in parallel with acquisition of 

the preceding FTMS scan

• Optimal collision energy is ascertained 

based on specified precursor depletion 

threshold

• FTMS2 analytical scan is collected using 

the optimal collision energy

Assisted CE Improves MSn S/N 

Bailey et al. ThP 831

NCE 35

Comparison of FTMS3 signal to noise for LC-MS runs with Assisted CE 

vs. Stepped CE shows higher number of fragment ions with increased 

S/N resulting from Assisted CE
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Unknown analysis of complex samples

Scan Numberm/z Intensity Relative Segment Number
1 429 293.0978 42376652 100 1
2 429 177.0071 34436436 81.26276 1
3 429 116.9858 30508254 71.99307 1
4 429 193.0472 20951336 49.44075 1
5 429 84.95967 18056726 42.61008 1
6 429 134.9965 17734342 41.84932 1
7 429 157.0837 15091724 35.6133 1
8 429 149.0122 14569577 34.38114 1
9 429 102.9702 14347303 33.85662 1

10 429 135.1015 12689367 29.94424 1
11 429 132.1019 10999948 25.95757 1
12 429 114.0913 10636511 25.09993 1
13 429 371.1009 8655578 20.42535 1
14 429 102.1277 8600961 20.29646 1
15 429 229.141 8251913 19.47278 1
16 429 118.0861 7597958 17.92958 1
17 429 115.0366 6710113 15.83446 1

18 429 188.0918 6661077 15.71874 119 429 101.0597 6535177 15.42165 120 429 120.9808 6065831 14.31409 121 429 73.06483 5363032 12.65563 122 429 89.05965 5148231 12.14874 123 429 346.0092 5120617 12.08358 124 429 115.0753 4843231 11.42901 125 429 169.0471 4821946 11.37878 126 429 199.1692 4788369 11.29955 127 429 116.0706 4613955 10.88796 128 429 130.0863 4592613 10.8376 129 429 127.0346 4588678 10.82832 130 429 111.1168 4287461 10.11751 131 429 145.0496 4201873 9.915538 132 429 259.2451 3964852 9.356217 1221 429 137.0961 592192.1 1.397449 1222 429 124.0393 591807.5 1.396541 1223 429 145.068 591212.5 1.395137 1224 429 115.0573 590055.4 1.392407 1225 429 195.0874 588212.3 1.388058 1226 429 200.1726 587695.1 1.386837 1227 429 135.044 587619.5 1.386659 1228 429 279.159 585968.6 1.382763 1229 429 215.1642 584543.5 1.3794 1230 429 141.0546 580036.9 1.368765 1231 429 207.0177 575354.4 1.357716 1232 429 295.1021 573910.8 1.354309 1233 429 127.0727 570194.6 1.345539 1234 429 195.138 567214.8 1.338508 1235 429 235.2056 566644.6 1.337162 1236 429 161.0961 565637.3 1.334785 1237 429 155.1431 563546.6 1.329852 1238 429 129.0729 560607.2 1.322915 1239 429 144.9481 558933.4 1.318965 1240 429 113.0345 558075.3 1.31694 1241 429 203.0526 555533.6 1.310943 1242 429 355.07 553419.4 1.305954 1243 429 131.0703 548613.9 1.294614 1

244 429 235.0489 544108.6 1.283982 1245 429 136.9896 543105.2 1.281614 1246 429 205.0117 542934.4 1.281211 1247 429 177.1638 536602.3 1.266269 1248 429 181.0002 531160.9 1.253428 1249 429 391.2839 530650.6 1.252224 1250 429 165.0912 524934.7 1.238736 1251 429 103.131 524469.3 1.237637 1252 429 115.0947 523724.5 1.23588 1253 429 95.04909 519919.9 1.226902 1254 429 139.0335 519638.3 1.226237 1255 429 151.0756 517580.3 1.221381 1256 429 93.06985 517314.6 1.220754 1
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Electrospray ionization produces multiple ions per compound
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AcquireX
Automated acquisition workflow for comprehensive sample interrogation



• I need to generate high quality MSn spectra on all components in my sample

• My sample is too complex and not all features are fragmented

• Duty cycle is often wasted triggering on background features

• Manually excluding background and including relevant features is too laborious

LC-MS MSn

MethodBlank My sample

This is my challenge!



How do I analyze all of the features 
in my sample using a data-dependent MSn method?

In an automated manner?

LC-MS MSn

MethodBlank My sample



Step 1: LC-MS analysis of background (blank) 

Blank

My 

sample



Step 1: LC-MS analysis of background (blank) 



t

m/z

322.561

418.253
579.457

Step 1: LC-MS analysis of background (blank) 



EXCLUSION LIST

322.561

418.253

579.457

Step 2: Automatic exclusion list generation from the blank LC-MS



Blank

My 

sample

Step 3: Full scan LC-MS analysis of my sample



Step 3: Full scan LC-MS analysis of my sample
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Step 3: Full scan LC-MS analysis of my sample
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Step 4: Automatic inclusion list generation from my sample



MSn Method

INCLUSION LIST

400.253
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Updated 

Method

Step 5: Automatic method update with exclusion and inclusion lists



Step 6: First automated LC-MSn analysis using 
the updated inclusion and exclusion lists

Blank

My 

sample



Updated 

Method

Step 6: First automated LC-MSn analysis using 
the updated inclusion and exclusion lists
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MS3

INCLUSION LIST

400.253

536.371

702.561

EXCLUSION LIST

322.561

418.253

579.457

468.271

t

400.253 468.271

536.371
702.561

468.271

Step 7: Updating the lists automatically  
Moving triggered features from inclusion to exclusion list 



MSn Method
Updated 

Method

Step 8: Updating the MS method automatically  
with the current inclusion and exclusion lists 
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Step 9: Second automated LC-MSn analysis using 
the updated inclusion and exclusion lists

Blank

My 

sample



Updated 

Method

Step 9: Second automated LC-MSn analysis using 
the updated inclusion and exclusion lists
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Step 10: Updating the lists automatically  
Moving newly triggered features from inclusion to exclusion list
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Injection 4

Repeat steps 9-10 until all of the features on the inclusion list are sampled 

MS

MS2

MS3

t

MS

MS2

MS3

t



Blank 

Full MS

Sample 

Full MS

Sample 

MSn

Sample 

Iterative MSn

Sample 

Iterative MSn

Automatically updated run-to-run inclusion/exclusion lists

Collect more meaningful data, not just more data: www.thermofisher.com/AcquireX

Updated 

method

AcquireX: Comprehensive MSn analysis 

of all of the features in the sample

Updated 

method

Updated 

method

http://www.thermofisher.com/AcquireX
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AcquireX: Automated Method Updating
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Number of re-injections

Inclusion Exclusion

• 2 µl of NIST SRM 1950 plasma extract 

was injected using 2.1mm x 150 mm 

Hypersil Gold column

• Automated generation of exclusion list 

>4000 features

• Automated generation of inclusion list 

>5000 features

• Inclusion list size decreases with each re-

injection while exclusion list size 

increases

Deep Scan Analysis

LC-MS analysis of NIST SRM 1950 metabolites in frozen 

human plasma. The instrument automatically updates the inclusion and 

exclusion lists during successive iterative AcquireX re-injections, such that 

exclusion list continues to grow, while inclusion list declines with each 

additional re-injection

Ntai et al. ThP 564
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AcquireX: Deeper Interrogation of Sample

Comparison of traditional DDA and AcquireX re-injections 

shows increased coverage with the AcquireX acquisitions

McAlister et al. MP 120

Increased Precursor Sampling Depth
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Comparison of traditional DDA and AcquireX re-

injections shows less redundancy in total number of 

fragmentation spectra per compound during the 

AcquireX acquisitions
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AcquireX: More Confident Identifications with Increased Productivity 

Increased Number of MS features 

with Fragmentation Spectra

Increased Number of mzCloud Spectral 

Matches Using Compound Discoverer 3.0 

software
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+73%

Comparison of three re-injections of the extracted human plasma using traditional DDA and DDA with AcquireX showing more 

than 2x increase in the number of compounds with fragmentation spectra (left) and almost 50% gain in confidently identified 

compounds (right) when DDA with AcquireX is used

+45% +48%+24%+125% +139%
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MSn Based Structural Characterization of Flavonoid Isomers

MS/MS

595.1650 

MS/MS

595.1650 

MS3

287.0546 

MS3

287.0546 

Kaempferol 3-

O-ß -rutinoside

Luteolin 7-

rutinoside
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Complete Characterization of Co-eluting Isomeric Lipids Using MS3

MS1

882.7541

TG 48:1 [M+NH4]
+ 

C51 H96 O6

Triglyceride

Total 48 acyl carbons and 1 double bond

RT: 0.00 - 30.00
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Small Molecule Data Processing Challenges

Ideally
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Thermo Scientific Compound Discoverer 3.0 Software: Confident Compound Annotation

new mzLogic

algorithm

Diverse 

Chemical Space

Confident 
Annotation

Elemental 
Composition 

Prediction

ChemSpider
Search 

(MS)

mzLogic 

Candidate List 
Ranking 

(MS2/MS3)

Search Mass 
List (Knowns 

with RT) 
Spectral 

Library Search 
mzCloud/ 

mzVault (MS2)

Identity Search 
& Similarity 

Search

FISh

Structurally 
Annotate 

Product Ion 
Spectra 

(MS2/MS3)

Rank-ordering 

of putative 

structures



40

mzLogic: Allows Ranking Putative Candidate Structures
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…

mzLogic in Compound Discoverer 3.0 software

Correct structure ranked 2nd

With the new mzLogic 

algorithm, you can use the 

extensive fragmentation 

spectral information in 

mzCloud to rank-order 

putative database results

Curated spectral library 
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