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Abstract

This study details the quantification of 42 amino acids in dried blood spot (DBS) matrices using the Kairos™
Amino Acid Kit and AccQ-Tag™ Ultra “3X" Derivatizing Reagent. Analysis was performed with an ACQUITY™
UPLC™ I-Class PLUS System and a Xevo™ TQ-S micro Triple Quadrupole Mass Spectrometer. Method
performance was evaluated using Kairos Calibrators and Quality Controls, external Centers for Disease Control

and Prevention (CDC) DBS materials, and in-house Calibrator and Quality Control DBS materials.

The AccQ-Tag Ultra "3X" Reagent enabled accurate and precise quantification of amino acids in DBS samples,
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with a run time of 9 minutes per sample. This method provides clinical researchers with a simple and rapid

analysis technique, eliminating the need for mobile-phase buffers or ion-pair reagents.

Benefits
- Analytical chromatographic method providing separation of isobaric species in <10 minutes
350 pL plate format

Buffers and ion-pairing agents are not required

Introduction

Quantifying amino acids from DBS using optical detection typically requires complex mixtures of buffers and/or
ion-pair reagents, along with lengthy analytical run times. This study demonstrates the utility of the RUO Kairos

Amino Acid Kit for analyzing 42 amino acids in DBS using LC-MS-based technologies.

For comprehensive instructions on using the Kairos Amino Acid Kit (p/n: 1776004379 <
https://www.waters.com/nextgen/global/shop/application-kits/176004379-kairos-amino-acid-500-manual-first-
time.html> ), refer to the Care and Use Manual (p/n: 720006448 <
https://help.waters.com/help/global/support/library-details.html?documentid=720006448EN> ), which details
sample preparation, analytical methodology, and performance characteristics for solvent Calibrators and Quality
Controls. This study summarizes the method performance of Waters in-house DBS Quality Controls prepared
with the Kairos Amino Acid Kit and analyzed using the ACQUITY UPLC I-Class PLUS System and Xevo TQ-S

micro Mass Spectrometer.

Both Waters in-house and external CDC DBS materials were extracted and incubated with the Kairos Internal
Standard Solution. Extracts were transferred to a 96-well collection plate containing borate buffer and
derivatized using the AccQ-Tag Ultra “3X" Derivatizing Reagent. A 2 uL sample extract was injected and

quantified using the Kairos Amino Acid Kit Calibrators.

UHPLC-MS/MS analysis successfully quantified 37 amino acids extracted from a single DBS for clinical research,
with the remaining 5 reported for semi-quantitative purposes only. Chromatographic separation was performed
using an ACQUITY UPLC I-Class PLUS System and a CORTECS™ UPLC C4g Column, followed by detection on a

Xevo TQ-S micro Mass Spectrometer (Figure 1).
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Figure 1. The ACQUITY UPLC I-Class PLUS System with Xevo

TQ-S micro Mass Spectrometer.

Experimental

Sample Description

Reagent Kit

Refer to Kairos Amino Acid Kit (p/n: 1776004379 <https://www.waters.com/nextgen/global/shop/application-
kits/176004379-kairos-amino-acid-500-manual-first-time.html> ) and Care and Use Manual (p/n: 720006448 <
https://help.waters.com/help/global/support/library-details.html?documentid=720006448EN> ) for
reconstitution of Kairos Amino Acid Kit Calibrator and Quality Control Sets, Kairos Amino Acid Kit Reagents,

Borate Buffer, and AccQ-Tag Ultra "3X" Derivatization Reagent.

The Kairos Internal Standard (IS) was reconstituted using 2 mL of 80:20 MeOH:H,0 (80:20 methanol/water v/v)
and mixed at room temperature for 10 minutes, ensuring all material was fully dissolved. The contents of the vial

were transferred to a volumetric flask and made up to 50 mL using 80:20 MeOH/H,0.
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Calibrators and QC Sample Preparation

Calibrator and QC samples were prepared fresh on the day of analysis.

Step 1. Add 75 pL of Kairos IS to a 1.5 mL microfuge
Step 2. To this add 20 pL of Calibrator/QC sample
Step 3. Vortex for 5 seconds

Step 4. Leave samples aside until required (Step 5 below)

DBS Sample Preparation

DBS samples were extracted fresh on the day of analysis.

Step 1. Punch a 3.2 mm DBS disc into 350 pL collection plate

Step 2. Add 75 uL of Kairos IS to disc

Step 3. Seal plate with foil adhesive and incubate at room temperature for 20 minutes, 500 rpm
Step 4. Add 70 pL of borate buffer containing 0.5 M NaOH to a 350 pL collection plate

Step 5. Transfer 10 pL of incubated DBS extract/Calibrator/QCs into borate buffer*

Step 6. Pipette to mix

Step 7. Vortex AccQ-Tag Ultra “3X" Reagent and add 20 pL to each sample

Step 8. Seal plate with silicone cap mat

Step 9. Allow plate to rest at room temperature for 1 minute

Step 10. Incubate sample plate for 10 minutes, 55 °C, 500rpm

Step 11. Inject 2 yL on UHPLC-MS/MS System

Note: *On transfer, the DBS sample extracts are translucent and light yellow in the borate solution, Calibrators

and QCs extracts are colorless.

Method Conditions

The LC Conditions, Gradient Table, MS Conditions and MRM Parameters are detailed in the Kairos Amino Acid
Kit Care and Use Manual (p/n: 720006448 <https://help.waters.com/help/global/support/library-
details.html?documentid=720006448EN> ).
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Data Management and Processing

MS software: MassLynx™ v4.2 Software (SCN 1042)
Informatics: Informatics: TargetLynx™ XS v4.2 Application
Manager

waters_connect™ Software with QUAN Review

Application

Data processing: TargetLynx Software (User factor of 6.45 must be

applied for quantitation of DBS samples only).

Results and Discussion

Kairos Amino Acid Kit Performance

No significant carryover was observed from the Kairos Amino Acid Kit Calibrator 6 into subsequent blank
samples for all amino acids (detector response <20% of LOQ) and no functionally significant carryover was

observed on in-house prepared QC High DBS extracted samples into subsequent Endogenous DBS extracts.

Matrix effects were assessed on six independent sources of contrived DBS endogenous samples incubated in
triplicate using the Kairos IS Solution. The IS peak area was compared to IS peak area not exposed to DBS
matrix no significant ion enhancement or (<+15% compared to control, %CV <10%) was observed, except for

histidine.

Linearity was assessed using the Kairos Amino Acid Kit Calibrators on one day (n=4). Regression analysis
demonstrated a linear fit using 1/x weighting across the measuring range listed for the 42 amino acids (Appendix
Table 4). For each amino acid, the coefficient of determination (R2) was > 0.99 and the %imprecision for each

calibrator was <15%, except for at the lower limit of the measuring interval (LLMI) <20%.

Analytical sensitivity was assessed by analyzing samples prepared in 0.1 M HCI over the range of 0.5-20 uM,

replicates of ten per level across five analytical runs. The results are presented in Appendix Table 3. The LOQ for
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the amino acids analyzed were less than Calibrator 1 measured values except for histidine (9 pM), anserine (20

uM), 3-methyl histidine (10 uM), 1-methyl-histidine (10 uM), and argininosuccinic acid (20 pM).

Kairos Amino Acid Kit QC solvent samples (QC LOW and QC HIGH) precision and accuracy were assessed in
replicates of five over five analytical runs. Average within day, total precision performance (%CV) and %
Accuracy to assigned values were calculated for each analyte. The Kairos QC within-day precision was <11.5
%CV and total precision was <14.0 %CV except for anserine, 3-methyl-histidine and argininosuccinic acid which
exceeded precision goals of <15 %CV. The %Accuracy to QC measured values were within £15% of the assigned

values. See Appendix Table 5 for the full summary.

In-House DBS Amino Acid Precision, Accuracy, and Recovery

In-House DBS QCs were prepared (55% Hematocrit) at 5 concentrations (QCs A-E) covering the Kairos Amino
Acid Kit measuring range. The in-house DBS QCs were assessed for precision, accuracy, and recovery
performance, 5 replicates per QC across five analytical runs (n=25). The average within-day precision and total
precision was <15 %CV except for histidine, anserine and 3-methyl-histidine (total precision <18.6 %CV).

%Accuracy to assigned values for all amino acids were <15%.

Recovery was assessed on QC B-E by deducting the endogenous QC A calculated concentrations and results
compared to the spiked amino acid amount. Each amino acid recovered within 40-140%, the average recovery

ranged from 65.5-135.2%. See Table 1 for the full summary of the data.

A single 3.2 mm DBS punch contains approximately 3.1 uL of blood and a user factor of 6.45 is applied in
TargetLynx Software to correct the measurements of amino acids from extracted DBS when quantified using the

solvent Kairos Amino Acid Calibrators as described above.
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In-house DBS

Measuring Within-day Total %Accuracy
range assessed precision precision to assigned % Recovery
(uM) (%CV) (%CV) values

Alanine 123.3-1171.1 5.1 b.b 100.4 107.1
Glycine 160.6-1745.6 5.0 5.7 1027 115.3
Isoleucine 16.2-918.6 5.4 6.8 98.9 97.2
Leucine 13.6-1023.8 6.3 6.6 99.1 102.6
Phenylalanine 25.9-689.2 4.8 5.2 98.0 991
Valine 14.7-839 6.0 6.7 100.0 1041
Serine 50.7-993.3 6.1 7.2 100.0 103.4
Threonine 31.4-696.9 4.9 57 101.4 96.1
Tyrosine 12.4-850.7 4.8 6.4 97.9 S7.9
Glutamine 130.2-1919.8 4.5 5.3 102.8 121.2
Arginine 76.7-716.3 8.2 10.0 99.8 98.0
Lysine 34.0-748.5 5.1 6.4 104.7 99.7
Proline 36.7-1044.3 5.2 6.3 102.4 106.2
Aspartic acid 83.6-787.7 4.7 7.3 100.9 100.2
Glutamic acid 128.6-1120.5 4.7 5.4 102.6 108.8
Histidine 35.4-764.6 9.6 15.8 98.2 78.8
Asparagine 27.2-7775 4.3 5.5 100.6 107.8
Methionine 5.6-674.9 5.4 7.0 100.7 934
Tryptophan 8.4-839.9 3.7 4.3 101.2 102.7
Hydroxylysine 57.0-455.7 47 8.4 104.8 68.4
Sarcosine 5.8-728.2 Ll 10.6 97.6 104.2
Beta alanine 13.3-623.2 5.9 9.0 99.3 107.6
a-aminobutyric acid 10.7-847.1 5.5 12.8 11 17.6
p-aminoisobutyric acid ~ 19.7-745.9 4.6 8.8 95.2 914
y-aminobutyric acid 12,5-1033,2 4.5 115 98.5 135,2
Aminoadipic acid 156.6-1179.4 49 14.1 106.8 115.1
Kynurenine 73.4-584.2 5.0 6.3 98.7 68.5
Homacitrulline 83.5-613.9 4.9 5.9 96.1 97.4
Citrulline 11.5-785.8 7.5 13.7 104.4 108.7
Taurine 174.9-690.7 10.4 1.8 102.8 1221
Allo-isoleucine 86.8-724.6 4.9 5.9 97.0 99.0
Phosphoethanolamine 98.7-777.9 7.4 1.6 107.2 89.6
Glycyl proline 88.0-662.6 5.1 7.9 93.2 107.6
Anserine 47.8-498.3 10.7 18.6 96.3 65.6
L-Ornithine 40.3-565.9 6.2 9.4 105.7 67.3
Ethanolamine 109.7-775.3 65 75 98.4 105.7
Hydroxyproline 133.8-916.1 5.7 74 103.9 122.6
Cystathionine 47.4-261.5 5.0 8.8 97.9 78.2
3-Methyl-histidine 76.1-672.2 1.9 15.7 105.4 83.7
1-Methyl-histidine 70.9-565.9 9.7 10,7 98.6 787
Carnosine 84.7-609.9 72 10.5 103.7 na2.z7
Argininosuccinic acid 58.8-316.2 8.0 13.3 108.8 96.2

Table 1. Precision, accuracy, and recovery of in-house DBS QC materials

using the Kairos Amino Acid Kit.

To evaluate method performance, external DBS material from the CDC were assessed for precision and accuracy
(5 replicates over 5 analytical runs, n=25) to CDC reported values. Within-day precision <6.8%, total precision
<14.4% and %Accuracy to CDC measurement concentrations were within £15%. See Table 2 for the full

summary.
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CDC Quality control material

Analyte Within-day precision | Total precision %Accuracy to

(%CV) (%CV) CDC reported
Alanine 3.6 4.3 1131
Glycine 3.8 4.5 104.7
Isoleucine 3.9 4.1 12
Leucine 3.5 3.8 101.7
Phenylalanine 3.4 3.8 96.1
Valine 3.5 4.2 107.9
Tyrosine 3.4 3.8 108.0
Arginine 6.8 8.2 96.8
Methionine 3:2 5.0 108.1
Allo-Isoleucine 4.0 5.1 94.4
Ornithine 6.1 9.9 87.8
Citrulline 4.4 14.4 99.6

Table 2. Precision and Accuracy of 12 Amino Acids from CDC QC material

using the Kairos Amino Acid Kit.

Figure 2 shows chromatographic traces of isobaric leucines (leucine, isoleucine, and allo-isoleucine) in the
external DBS material covering 4 QC levels, Endogenous (Red trace), 100 uM (Green trace), 200 uM (Purple
trace), and 400 uM (Black Trace). Figure 3 shows the Total lon Chromatogram (TIC) for the 12 amino acids

present in the external DBS material.
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Isoleucine Leucine

100 Allo-isoleucine 5.56
302.2>107.1 (Leucine)
530 1.65e7
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Figure 2. Detection and separation of isobaric Leucines in CDC QC
material. Red trace = endogenous DBS; Green, Purple and Black traces

represent 100, 200, and 400 uM of Leucines spiked DBS, respectively.
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Figure 3. TIC of 12 Amino Acids present in CDC QC Material.

Conclusion

The Kairos Amino Acid Kit enables clinical researchers to achieve reliable results with a single, flexible kit that
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exhibits no significant carryover or matrix effects, and demonstrates good linearity, analytical sensitivity,
precision, and accuracy. This method allows for the quantification of 42 amino acids in a single DBS in under 10

minutes using the ACQUITY UPLC I-Class System and Xevo TQ-S micro Mass Spectrometer.

The method eliminates the need for mobile-phase buffers or ion-pair reagents. With the derivatized samples
remaining stable. The chromatographic conditions effectively separate isobaric amino acids, ensuring confident

peak identification.

The clinical research method demonstrated good precision, accuracy, and recovery for 37 amino acids assessed
in the in-house DBS material. The remaining five analytes; anserine, histidine, 1 and 3-methyl histidine and

argininosuccinic acid are included; however, they did not fulfill all method performance criteria.

References
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Analyte

LOQ DBS ‘ Precision Accuracy | Signal-to-noise

(UM) (x6.45) (%CV) (%Bias) (PtP)
Alanine 0.6 41 | os% E 18.7
Glycine 1.0 6.4 L 13.3% 1.9% | 179.3
Isoleucine 0.5 3.4 L 3.9% -3.2% | 192.9
Leucine Tos 3.1 I 6% | 119.1
Phenylalanine 0.5 3.0 | 3.2% -0.9% | 250.9
valine 0.5 3.3 L 5% -0.9% | 58.8
Serine 0.7 4.3 . 18.8% 2.4% | 1016
Threonine 0.7 4.4 | 16.2% -06% | 32.4
Tyrosine 1 6.9 5.9% 2% | 177.8
Glutamine 0.7 4.5 \ 6.1% 0.7% | 18.9
Arginine 4 24,1 13.0% 12.9% 36650.7
Lysine 0.5 3.2 L 142% 00% | 1.9
Proline 07 4.2 L 124% 7.9% 25.6
Aspartic acid @ ni \ 18.0%  14.5% | 81.7
Glutamic acid 0.6 41 j 4.4% -2.4% | 16.6
Histidine 9 60.7 | 19.0% 19% | 204.1
Asparagine 0.6 3.9 | 5.4% 0.0% | 386.1
Methionine 05 3.4 L 93% 9.3% | 555.8
Tryptophan 0.5 3.4 ‘ 2.2% 2.2% 516.6
Hydroxylysine 0.5 35 C aT% 2.9% | 30.3
Sarcosine 0.6 37 | 71% -1.8% 21.3
Beta alanine 0.6 41 O 101% -5.2% | 1105
a-Aminobutryicacid | 0.6 36 1 o3r% | 1% | s2210.8
a-Aminoadipic acid 0.6 41 . 55% 15% | 251
Kynurenine | 04 2.5 O 1s4% | -08% | 17758.3
Homocitrulline 0.4 2.9 o 125% 01% | 26293.9
Taurine 2 106 15.5% 6.6% 87891.3
Allo- Isoleucine 0.5 3.2 \ 4.6% -3.1% | 343.4
Phosphoethanolamine 0.6 3.9 | 15.3% 3.0% | 16675.8
Anserine 20 129.6 . 14.6% -6.4% | 41059.4
y-Aminobutyric acid 0.8 5.4 ‘ 5.9% 1.9% | 65577.9
p-Aminobutyricacid = 0.8 4.9 L 73% 0.2% | 8673.5
Citrulline 0.6 3.8 L 13.4% 11% | 13.8
Glycl proline 0.6 3.6 L 12.8% -4.5% | 13122.3
Ornithine 2.0 12,9 L 17e% 2.3% | 18826.5
Ethanolamine 0.5 31 L% 33% | 1519876
Hydroxyproline | 0.7 4.2  10.5% 2% | 46.3
Cystathionine 2 13.9 C 129% -3.4% | 147
3-Methylhistidine 10 64.5 18.7% 2% 31636.5
1-Methylhistidine 10 62.0  176% 9% | 27036.9
Carnosine R 22,1 14.9% 7.8% 13125.4
Argininosuccinic acid 20 131.5 \ 14.6% -1.2% | 12055.7

Table 3. Analytical Sensitivity of the Kairos Amino Acid Kit in solution
using the ACQUITY UPLC I-Class PLUS System and Xevo TQ-S micro Mass

Spectrometer.

UHPLC-MS/MS Analysis of Amino Acids in Dried Blood Spots using Waters Kairos Amino Acid Kit for Clinical
Research



Kairos amino acid calibrators assigned values versus measured

Anaiyie 2 | Sione 'Measu(::nrange Im;(:;:gi?;on Max:;z};léi:farily
Alanine 1000 | 0992 |  4.0-4019.0 <55 | 88
Glycine 1000 0991 3.4-1036.9 <7.2 8.2
Isoleucine 1.000 0.983 4.6-1012.2 sta | 15.1
Leucine | 1000 | 1004 |  47-3983.2 <09 | 1.9
Phenylalanine 1.000 0.994 4.4-3959.8 <11 10.9
Valine 1000 | 0882 | 47-3963.0 <45 | 7.9
Serine 1000 | 1007 |  4.9-968.2 <51 | 46
Threonine 1,000 0,997 4,7-36018 <40 75
Tyrosine 1,000 0,998 4,6-3767.7 <3.4 44
Glutamine 1000 0977 | 3.8-10848 <46 8.8
Arginine 0995 | 0993 | 38134 <i7sc | 5.2
Lysine 11000 | 1010 | 35-928.8 n3 | 12.4
Proline | 0999 | 0988 3.4-1007.3 <127 -16.8
Aspartic acid 1,000 1.008 3.6-972.2 <14.2 6.6
Glutamic acid 0999 | 1.027 31-9916 <39 | 95
Histidine 0.999 0986 |  51-499.0 <95+ | -10.9
Asparagine [ 1000 | 0996 | 39-10449 | =42 | 5.3
Methionine 1,000 0.999 51-1104.6 <45 7.9
Tryptophan [ 1000 | 1001 | 39-980.3 <09 | 5.8
Hydroxylysine 0999 1022 |  21-9052 | <75 -6.8
Sarcosine 0997 | 0998 |  38-903.9 <46 | 15.9
Beta alanine 0999 | 1023 31-823.2 <31 -9.3
a-aminobutyricacid = 0.999 | 0980 | 5-112.28 <45 | -10.5
B-aminoisobutyric acid = 0,997 1.052 5-500 <3.3 9.8
y-aminobutyric acid 0.998 1.029 5-1000 <4.4 -12.3
Aminoadipicacid | 0999 | 1025 |  3-897.2 <56 | 7.3
Kynurenine 0998 | 0981 |  45-4645 <56 | 12,
Homocitrulline 0.999 0.974 4.3-1074 <31 7.8
Citrulline | 0.999 | 1.007 [ 5-1000 <8.0 6.2
Taurine 0,998 1.0473 2.7-867.6 <87 175
Allo-isoleucine  1.000 = 09925 | 4.6-1094.7 <16 | 8.3
Phosphoethanolamine = 0.999 | 1.0076 5.2-1026.3 <5.2 [ 33
Glycylproline 0999 10196 | 5-1000 3| 5.1
Ansetine 0999 09878 15.2-980.5 <20.4° 3.2
L-Ornithine 0,993 1.0902 5-500 <66 18.9
Ethanolamine 1000  0.0891 | 5-1000 %6 | 4.5
Hydroxyproline 0.998 1.0139 5-1000 <6.2 8.7
Cystathionine | 0998 10358 | 5-500 <100 | 14.3
3-Methyl-histidine  0.992 1.0403 5-1000 <14.4 10.2
1-Methyl-histidine 0999 09349 20-1000 <211 8.4
Carnosine 0.991 11097 5-1000 <12.3 18.1
Argininosuccinic acid = 1.000 : 0.8641 ' 20-1000 <9.8 ‘ -8.0

Table 4. Linearity of the Kairos Amino Acid Kit in solution.

*Denotes maximum %CV at LLMI.
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airos qua 0 D alros qua 0 O Average
Analyte Within-day |  Total Within-day =~ Total %A acy to
precision precision precision precision assigned
(%CV) | (%CV) (%CV) | (%CV)

Alanine 1.7 4.4 19 6.3 100.6
Glycine 2.6 6.1 21 6.4 97.2
Isoleucine 1.2 | 5.4 4.4 | 7.9 107.5
Leucine 0.8 [ 1.2 0.7 4.9 110.2
Phenylalanine 0.6 | 1.8 0.3 [ 4.5 105.3
Valine | 1.4 1.8 1.5 4.9 108.4
Serine 2.1 [ == 2.0 f 53 101.5
Threonine | 15 23 2.4 59 93.4
Tyrosine [ 98 | 33 1.2 [ 42 98.3
Glutamine 2.4 33 1.8 | 3.8 98.6
Arginine 4.4 7.0 3.6 [ 5.9 105.4
Lysine 2.4 2.4 19 5.9 93.9
Proline 21 4 3.0 : 9.7 87.0
Aspartic acid 2.5 3.6 1.5 6.7 94.1
Glutamic acid 17 | 54 17 ' 6.5 114.5
Histidine 7.9 | 131 4.9 9.8 100.5
Asparagine | 2.7 2.8 2.3 4.2 103.1
Methianine 8 | 18 1 | 59 997
Tryptophan I ez | 13 o5 | a7 93.9
Hydroxylysine 2.8 5.5 1.5 n2 105.6
Sarcosine 2.8 f 6.3 2.2 | 2.9 97.4
Beta alanine 2.8 4.9 2.2 ' 5.9 90.2
u-aminobutyric acid 31 7.6 27 [ BT 181
f-aminoisobutyric acid 4. | 55 4.1 74 114.5
y-aminobutyric acid 3.4 | 3.8 36 5.4 99.3
Aminoadipic Acid 2.5 | n9 1.8 | 14.0 114.5
Kynurenine 25| s 36 | 85 96.6
Homocitrulline = 2.8 a7 2.3 71 103.1
Citrulline ' 24 | 74 4.4 | 133 99.4
Taurine 2.5 7.0 4.0 4.0 118.3
Allo-isoleucine 13 | 34 21 T 2.1
Phosphoethanolamine 4.8 56 41 [ 5.8 1051
Glyeyl proline 5% 72 2.6 1.3 97.6
Anserine g1 7] 14.9 76 17.4 104.8
L-Ornithine 50 | 54 7.2 | o4 90,9
Ethanolamine 2.2 3.0 2.2 5.6 104.6
Hydroxyproline 3.8 4.8 3.9 10.5 99.7
Cystathionine 4.1 ' 4.3 6.2 | 9.3 90.9
3-Methyl-histidine 9.8 16.6 6.5 13.9 100.4
1-Methyl-histidine 3 ) | 13.5 6.7 11 944
Carnosine 7.8 | 9.5 4.3 [ 6.9 101.4
Argininosuccinic acid 9.2 | 31.3 8.5 33.0 100.2

Table 5. Precision and Accuracy of the Kairos Amino Acid Kit QCs in

solution.

Kairos, AccQ-Tag, ACQUITY, UPLC, Xevo, CORTECS, MassLynx, TargetLynx, and waters_connect are trademarks
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of Waters Technologies Corporation.

Featured Products

ACQUITY UPLC I-Class PLUS System <
https://www.waters.com/nextgen/global/products/chromatography/chromatography-systems/acquity-uplc-i-

class-plus-system.html>

Xevo TQ-S micro Triple Quadrupole Mass Spectrometer <
https://www.waters.com/nextgen/global/products/mass-spectrometry/mass-spectrometry-systems/xevo-tq-s-

micro.html>

Kairos Amino Acid Kit <https://www.waters.com/nextgen/global/products/application-kits/kairos-amino-acid-

kit.html>

ACQUITY Premier Columns <https://www.waters.com/nextgen/global/products/columns/acquity-premier-

columns.html>

MassLynx Mass Spectrometry Software <https://www.waters.com/nextgen/global/products/informatics-and-

software/mass-spectrometry-software/masslynx-mass-spectrometry-software.html>

waters_connect for Quantitation <https://www.waters.com/nextgen/global/products/informatics-and-

software/waters_connect-for-quantitation.html>
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