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With performance enhancing drug use considered
contrary to fair play, along with the adverse effects they
may have on the health and social welfare of athletes,
sports doping testing is increasing and has been
conducted according to the provisions of WADA (World
Anti-Doping Agency).

Drugs that are registered as prohibited substances
mainly fall into the categories of anabolic steroids (AAS)
used primarily for building muscle strength, steroidal
anti-inflammatory drugs for their anti-inflammatory and
immunosuppressive effects, and narcotic and designer
drugs. Also, non-steroidal anti-inflammatory drugs

MRM Analysis of Standards and Matrix-Matched
Calibration Curves

We conducted MRM measurement of a mixed standard
solution consisting of 14 typical steroids and non-
steroidal anti-inflammatory drugs. Fig. 1 shows the
MRM chromatograms obtained using the mixed
standard solution (each component at 50 ng/mL), and
Fig. 2 shows MRM chromatograms obtained from
analysis of typical compounds at concentrations near

Liquid Chromatography Mass Spectrometry

Analysis of Steroids and NSAIDs Using the Shimadzu
LCMS-8050 Triple Quadrupole Mass Spectrometer

(NSAIDs) are drugs used to treat pain and inflammation
as well as fever, and although they are not specified as
prohibited drugs, their abuse by athletes is being
viewed as a problem due to their side effects.

Since doping tests provide information for making
critical decisions that actually affect athletes’ lives,
accuracy at the time of testing, as well fairness, are
necessary. In this Application News, we introduce an
accurate identification method for typical steroidal and
non-steroidal anti-inflammatory drugs using multiple
reference ion ratios, in addition to an example of high-
sensitivity measurement.

their respective LOQs. Table 1 shows minimum and
maximum concentrations used for generating the
respective calibration curves. The lower limits of
guantitation ranged from 10 to 100 pg/mL (20 — 200 fg
on column), and excellent linearity was obtained over a
wide range of more than 3 orders of magnitude for
each substance.
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Fig. 2 MRM Chromatograms Near the LOQ of Typical Compounds
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[ Peak Determination Using Multiple Reference lons
When using multiple reference ions to conduct high-
accuracy identification, the process of selecting and
making the associated entries becomes complicated.

As of Labsolutions Ver. 5.65, however, this selection and
entry process for qualifier MRM transitions now provides
for automatic selection and entry as reference ions.

< Examples of New Features >

(1) Multiple reference ions are automatically entered
(desired transitions can be selected and changed
using drop-down menu).

(2) The ion ratio of the STD is automatically set as the
reference value.

(3) A different allowable width of relative ion ratio can
be set for each reference ion.

(4) The identification range (%) is automatically
calculated from the ion ratio, allowable width and
reference ion mode.

Reference ion mode can be
selected from among:

+ Absolute

+ Relative

+ Absolute or Relative

miz Allowance Ident Range(%)
28500 105.10 7845 10 346 - 8845 | (4)
RAN0:TY 10 G8.22 20 4822 - 8822
000 g 5 R Betault
- 000 Diefault
255.000-200.20 ao0 Default
255.000-105.10

Fig. 3 Reference lon Setting Window

(x10,000)
173:255.00>209.20 ificati
Fa3e 000 a0 sample 1| Identfication Retention Time Reference lon Ratio -1 | Reference lon Ratio -2
1.073:255.00>77.10(+) ‘ Not identified
] Judgment v x x
—— T T
x10,000) 80 8.5
25:;%%??88?%82%%53 Sample 2 Id?:éiifcigtatt)iron Retention Time Reference lon Ratio -1 Reference lon Ratio -2
173:255.00577.10(+) ‘ Not identified
1 Judgment ' v x
0.04 -
——T T T
«10,000) 80 85 9.0
504 gg%ggggz%gg%géig Sample 3 Id?:éiig;?g:)n Retention Time Reference lon Ratio -1 Reference lon Ratio -2
" 473:255.00>77.10(+) Identified
2.5 Judgment v v v
0.04
——T T
8.0 8.5 9.0
Data# | Data Filename | Ret. Time Area Height | Ref.1 Ident.Range| Ref 1 Act¥| Ref.1 Resu| Ref.? Ident Range¥| Ref.? Act¥ Ref 2 Result
1 STD_10.ed 2431 | 1631502 466,409 GE45 - bodb a7 Pazs 48.22 - #g.22 (9.23 Pazs
2 Sample 1led | -—— 46,605 4,962 b dh - 584h 27h2 Fail 4820 - 8522 0.00 Fail
3 Sample 2led | -—— 120,885 31,657 G34h - 8845 1163 Pazs 4820 - 8522 3909 Fail
[ Sample_3 led 2441 169,253 h0,097 G34h - 8845 7697 Pazz 4822 - 8522 [T Pazz
Fig. 4 Example of Peak Determination Using Multiple Reference lons
Table 2 Analytical Conditions
Column . Shim-pack XR-ODS I (2.0 x 75 mm, 2.2 um)

0.1 % Formic acid — Water
. Acetonitrile

Mobile Phase A
Mobile Phase B
Time Program

Flowrate 0.2 m/min.
Injection Volume 12 L
Oven Temperature 140 °C

. ESI (Positive / Negative)
c+4.5kV/-3.5kV

lonization Mode
Probe Voltage

Neburizing Gas Flow 3.0 Umin.
Drying Gas Flow :10.0 Umin.
Heating Gas Flow :10.0 Umin.
Interface Temperature 1400 °C

DL Temperature 1200 °C
Block Heater Temperature : 400 °C

1 %B (0 min) = 15 %B (1 min) = 40 %8B (6 min) = 100 %B (10 - 13 min) = 1 %B (13.01 - 16 min) (12.01 - 15 min)
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