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Abstract

A method for the simultaneous determination of sulfadiazine and trimethoprim in plasma from Beagle dogs was developed
and validated. Samples were deproteinized with acetonitrile and extracted with ethyl acetate. Sulfachloropyridazine and
ormethoprim were used as internal standards for the sulfadiazine and trimethoprim analysis, respectively. The chromatog-
raphy was carried out both on an LC-UV (liquid chromatography-ultraviolet detection) and ion-trap LC-MS (liquid
chromatography—mass spectrometric detection) instrument, operating in the positive APCI mode (atmospheric pressure
chemical ionization). The purpose of this work was to compare the gquantification results of both methods. Both the LC-UV
and LC-MS-MS methods were validated for their linearity, accuracy, precision, limit of detection and limit of
guantification, according to the requirements defined by the European Community. Calibration curves using plasma fortified
between 0.1 and jg/ml of sulfadiazine, 0.1 and 2g/ml of trimethoprim, 1 and 2@.g/ml of sulfadiazine showed a good
linear correlation(=0.9990, goodness-of-fit8.4%). The results for the accuracy and precision agIml of sulfadiazine
and trimethoprim and at 2Q.g/ml of sulfadiazine fell within the ranges specified. The limits of quantification of both
methods were 0.j.g/ml. The limits of detection were 0.0389/ml of sulfadiazine and 0.024g/ml of trimethoprim for the
LC-UV method, and 0.02Q.g/ml of sulfadiazine and 0.06@g/ml of trimethoprim for the LC—MS—-MS method. The
methods have been successfully applied in a pharmacokinetic study to determine the drug concentrations in plasma samples
from dogs. A good correlation between the results of both methods was obs&w@d724, slope1.0239, intercept
—0.2080p.g/ml for sulfadiazine andR=0.9357, slope=1.0433, intercept0.0325,.g/ml for trimethoprim). The precision of
both methods was also tested on the results of the same samples usiftgsirgk=0.05), indicating that both methods did
not differ in precision.
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nary medicine to treat livestock diseases such as
gastrointestinal, urinary and respiratory tract infec-
tions. In small animals they are active against
bacterial pathogens, such &saphylococcus, Strep-
tococcus, Escherichia coli, Pasteurella sp., Sal-
monella sp., Bordetella sp., Proteus sp. and
Corynebacterium sp. SDA is commonly used in
combination with TMP in a ratio of 5:1 because both
drugs act synergistically at different points on the
same bacterial metabolic synthesis of tetrahydrofolic
acid. SDA depresses dihydrofolic acid synthesis,
whereas TMP interferes with folic acid metabolism
by inhibiting dihydrofolate reductase. Because TMP
is 20 times more active than the sulfonamide, the
optimal TMP/sulfonamide ratio is usually 1:20 [1].
To achieve this ratio of 1:20 in plasma, pharma-
ceutical dosage forms which contain TMP and SDA
in a 1:5 ratio are usually chosen. But during the
treatment period, changes in plasma ratio can occur.
Questions about proper dose, dosage interval and
duration of therapy still exist. In order to perform
pharmacokinetic studies in animals, there is a need
for analytical methods that quantify simultaneously
both sulfonamides and TMP in plasma. Many chro-
matographic methods with both UV and MS de-
tection have been published over the past ten or more
years, most of them for the quantification of sul-
fonamide residues in food matrices from animal

up on a solid-phase extraction (SPE),C
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thermospray LC—MS. The sample preparation pro-
cedure proposed was rather time consuming since it
included a liquid—liquid back-extraction and clean-
cartridge.

This paper combines first of all a rapid and simple

extraction method with the high specificity of MS

detection for the quantification of SDA and TMP in
animal plasma. Secondly, the purpose of this work
was also to compare the quantification results of both
an UV and MS-MS detection method. This com-
parison was carried out on the results obtained
during a pharmacokinetic study of SDA and TMP in
dogs after the administration of a commercial formu-
lation. There are indeed only few data available in
the literature dealing with method comparisons of
UV versus MS detection, and which are carried out
on a large number of samples as presented in this
study325 for SDA andn=204 for TMP). In
particular, the performances of an ion-trap”"LC—-MS
instrument were evaluated against those of the well
established LC-UV technique, since still some peo-
ple claim that ion-trap MS detectors do not perform
as well as triple-quadrupole instruments for quantifi-
cation.

2. Experimental

origin. However, methods for the determination of 2.1. Chemicals

SDA and TMP in animal plasma, applicable in the
field of pharmacokinetics, are more scarce and
include mainly LC-UV, not LC—MS. Moreover,
quantification in plasma is mostly described for
either SDA or TMP, but not for both compounds
simultaneously [2—-16]. The simultaneous determi-
nation of TMP and SDA in human serum has been
reported by Ascalone [17], but the normal-phase
isocratic system was not suitable for resolving matrix
interferences in animal plasma. Reversed-phase LC
methods of SDA and TMP in plasma of broilers or
fish have also been reported [18—21]. The sample
pretreatment proposed was simple (deproteinization
or liquid extraction into ethyl acetate or dichlorome-
thane), but none of the authors evaluated the efficacy
of MS—MS as an LC detector for the simultaneous
analysis of SDA and TMP, either from a qualitative,
or from a quantitative point of view. Nachilobe et al.
[22] described a qualitative confirmation procedure
for the presence of only TMP in plasma using

The chemical structure of SDA and TMP and their
respective internal standards (l.S.) sulfachloro-
pyridazine (SCP) and ormethoprim (OMP) are
shown in Fig. 1. In this work, no deuterated com-
pounds were used as internal standards (I.S.), since
the methods proposed are intended to be used for
target compound analysis, as is needed in phar-
macokinetic experiments. Sodium SDA and the I.S.
SCP were obtained from Sigma Aldrich Chemie
(Steinheim, Germany). TMP was a Chemical Refer-
ence Substance (CRS) of the European Phar-
macopoeia (Strasbourg, France). The I.S. OMP was a
gift from Roche (Basle, Switzerland). One stock
solution of LOMI SDA and TMP and another
solution containing u@dénl SCP and OMP were
prepared in methanol/water (50:50, v/v). Working
solutions of SDA and TMP at 100, 10 augV thl
were obtained by appropriate dilution of the stock
solution with water. The I.S. working solution con-
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Fig. 1. Chemical structure, precursor ions and product ions of
SDA (A), SCP (B), TMP (C) and OMP (D).

centration was 2Qug/ml SCP and OMP in water.
All stock- and working solutions were protected
from light with aluminium foil and kept between 2
and 8°C in a refrigerator for at least 1 month.

All products (glacial acetic acid, potassium di-

hydrogenphosphate, dipotassium hydrogenphosphate

and triethylamine) and solvents used for the ex-
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ProStar, all from Varian (Walnut Creek, CA, USA).
Chromatographic separations were achieved using a
RP C,4 column type Hypersil (1003.0 mm I.D., dp

5 pm, kept at room temperature) in combination with
an appropriate RP guard column ¢R.0 mm I.D.,
Varian). The mobile phases contained 0.5% acetic
acid, 0.25% triethylamine and 5% methanol in water
(A) and 5% methanol in acetonitrile (B). The follow-
ing gradient program was run with a flow-rate of 0.5
ml/min: start: 90% A, 10% B; 0—7 min: 50% A,
50% B; 7—10 min: 50% A, 50% B; 10—11 min: 90%
A, 10% B; 11-15 min: 90% A, 10% B. The injection
volume was 10Qul. UV absorption of SDA and TMP
was measured at a wavelength of 270 and 240 nm,
respectively.

2.2.2. LC-MS-MS system

The LC-MS—-MS system comprised a quaternary
gradient pump P4000, an autosampler AS3000 with
cooling device and an LCQ classic MS detector, all
from ThermoFinnigan (San Jose, CA, USA). The
mobile phase consisted of 1% acetic acid in water
(A) and 100% methanol (B). The elution was carried
out isocratically (0—11 min: 70% A, 30% B) at a
flow of 0.3 ml/min. The injection volume was 44.
The samples were analyzed in the positive APCI/
MS—-MS mode. The instrument was tuned in the full
scan MS—MS mode and the relative collision energy
(RCE) was set at a level at which the precursor ions
were fragmented for (nearly) 100% into their product
ions (REGR0% for both SDA and SCP, 24% for
OMP and 26% for TMP). Data concerning the
fragmentation of the analytes of interest are pre-
sented in Fig. 1. The following tune parameters were
used: capillary temperature?0APCI vaporizer

temperaturdC, 4&6urce current: 5uA, sheath
gas flow: 80, capillary voltage: 8 V, tube lens offset:

traction procedure (ethyl acetate, hexane and metha-—10 V, octapole RF amplifier 400 Vp-p, octapole 1

nol) were of analytical grade (Merck, Darmstadt,
Germany and Sigma). All solvents used for the
mobile phases (acetonitrile, methanol and water)
were of HPLC grade (Acros, Geel, Belgium).

2.2. Apparatus

2.2.1. LC-UV system

The LC-UV system consisted of a ternary gradient
pump Model 9012, an autosampler Model 410 with
cooling device at 8C and an UV-DAD detector type

offseB V, octapole 2 offset—6 V, interoctapole
lens voltage0 V, trap DC offset voltage:-10 V.

2.3. Biological samples
Known SDA and TMP-free plasma samples were

obtained from dogs (Beagle) which did not receive
any SDA nor TMP. Incurred plasma samples were

obtained during a pharmacokinetic study with 13
Beagle dogs, which had been treated orally with an
SDA and TMP commercial formulation at a single
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therapeutic dose of 15 mg active substances/kg BW
(2.5 mg/kg TMP and 12.5 mg/kg SDA). Blood was
taken up till 48 h after treatment in heparinized
tubes. Plasma was removed by centrifugation and
stored at=—15°C until analysis.

2.4. Plasma extraction and chromatography

All validation samples were prepared in drug-free
plasma. Quality control (QC) samples fortified at a
concentration of 1pwg/ml SDA and TMP and 20
pg/ml SDA, a blank sample and a calibration curve
were analyzed together with each batch of incurred
samples to check the extraction, LC-UV and LC—
MS—MS procedure.

A 250+l volume of plasma was transferred into a
capped 1.5-ml microcentrifuge tube and diluted with
250 pl water. Next, 50l of the 1.S. working
solution of 20png/ml SCP and OMP, and 500! of
acetonitrile were added. The sample was vortex
mixed for 15 s after each addition of standards or
reagents. Thereafter, 200l of a phosphate buffer
(pH 6.8, 5 nM) was added and the samples were
centrifuged at 780@ during 10 min. The supernatant
liquid was transferred to a 10-ml glass tube with the
subsequent addition of 4 ml of ethyl acetate. Follow-
ing extraction by rotation for at least 15 min, the
samples were centrifuged again for 5 min at 810

describe maximum acceptance limits [27]. Therefore,

the same maximum limits were chosen in this study

for the analysis of plasma from dogs as for the
residue analysis of food products from animal origin.
The linearity of the methods was evaluated using

fortified blank plasma samples. Since the concen-
trations of TMP in the incurred samples were
expected to be lower than those of SDA, the linearity

was checked for SDA between 0.1 and/2@
and for TMP only between 0.1 gugl/&l. The

addition of appropriate volumes of the above men-

tioned working solutions resulted in a calibration
curve with SDA concentrations of 0.1, 0.2, 0.5 and
@/ ml plasma (low concentration range) and of

1.0, 2.0, 5.0, 10.0, 15.0 and 2Qd¥ml plasma

(high concentration range). For TMP, only one
concentration range was tested using analogous

additions of the appropriate working solutions to
achieve the following calibrators: 0.1, 0.2, 0.5, 1.0

and | y@ml plasma. Peak area ratios between
SDA and TMP and their respective |.S. were plotted

against their concentration ratios and a linear regres-

sion was carried out. The acceptance criterion for the

correlation coefficient was r=0.99 and for the

goodness-of-fit coefficipri6] was g=10%.
The within-day precision (repeatability) was de-
termined by analyzing, on the same day, blank

plasma samples fortified at dg/ml SDA and TMP

The organic phase was transferred to another tube to n=6). The maximum allowable tolerances for the

be evaporated to dryness under a stream of nitrogen
at =40°C. The residual was reconstituted in 2p0
HPLC water and brought into an autosampler vial.
An aliquot (100pl) was injected into the LC-UV
system and thereafter, 4H from the same vial was
injected into the LC—MS—MS system.

2.5. Method validation and criteria

The proposed methods were validated by a set of
parameters which are in compliance with the recom-
mendations as defined by the European Community
and with criteria based on the literature [23—-26].
These criteria are in fact all intended for analytical
methods to be used for detecting residues in animal
food products (e.g. milk, meat products, eggs, etc.).
However, the guideline for the conduct of phar-
macokinetic studies in plasma from animals only
describes the validation parameters, and does not

within-run imprecision (RSD ) are two-thirds of

the values calculated according to the Horwitz

b—O.S log C)

equation (R3] , whereC is the con-

centration at which plasma is fortified) [23—25].

The between-day precision (reproducibility) was

determined by analyzing, on different days, blank
plasma samples fortified at ig/ml SDA and TMP
(n=20) and 20p.g/ml SDA (n=6). The maximum
allowable tolerances for the between-run imprecision

(RSD ) are equal to the values calculated accord-
ing to the Horwitz equation.

The accuracy was evaluated in the same experi-
ment as the precision by comparing the mean
measured concentration with the fortified concen-

tration of the plasma samples. The accuracy should
be in the range0fto +10% for levels of more
than 10 ng/ml [23-25].
The limit of quantification (LOQ) was defined as
the lowest concentration of SDA and TMP for which
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the method was validated with an accuracy and Fig. 2 shows the LC-UV chromatograms of a
precision that fall within the recommended ranges. blank plasma sample (A: SDA analysis, B: TMP
The LOQ was also established as the lowest point of analysis), of a blank plasma sample spiked at 1
the calibration curve. The LOQ was determined by pg/ml SDA and TMP (C: SDA analysis, D: TMP
analyzing six blank plasma samples fortified at a analysis) and of a sample from a dog containing 7.92
concentration of 0.J.g/ml SDA and TMP. pg/ml SDA (E) and 0.97pg/ml TMP (F). No

The limit of detection (LOD) was defined as the interferences of endogenous plasma substances were
lowest concentration of SDA and TMP that could be observed at the elution zone of SDA, TMP and their
recognized by the detector with a signal-to-noise I.S.
ratio of =3. The LOD was calculated using plasma
samples spiked at 0.Lg/ml SDA and TMP. 3.2. LC-MS-MS analysis

The specificity of the methods was demonstrated
by analyzing blank plasma from 13 dogs collected For the chromatographic analysis of SDA and
before the administration of the drugs, to exclude TMP on the LC=MS instrument, the same column
possible interference of endogenous plasma sub- could be used as for LC-UV, but the mobile phase
stances. For the LC-UV method, the retention times was simplified since the complete resolution between
of other analogous sulfonamide chemotherapeutics both compounds was not necessary, due to the high
were also monitored. specificity of the MS detector. This offered the

The effect of the sample storage &t-15°C on advantage that elution could be carried out isocrati-
the analytes stability was checked by fortifying six cally, resulting in a reduction of the run time from 15
blank plasma samples with SDA and TMP at a min for LC-UV to 11 min for LC—MS—MS. The
concentration level of Jug/ml SDA and 1pg/ml full scan APCI-MS spectra showed a strong proton-
TMP (=QC,,,, samples). These six samples were ated molecular ion signalH[M at m/z 251.1 for
analyzed after all the samples from the phar- SDA, 285.0 for SCP, 291.2 for TMP and 275.2 for
macokinetic study were analyzed, ensuring the same OMP) and very small signals from different product
storage period in the freezer. ions. By operating in the MS—MS scanning mode,

product ion spectra were generated which contained
at least two product ions, which is in favour for

3. Results and discussion structural information. The product ion at/z 156 is
identical for all sulfonamides, indicating that the

3.1. Plasma extraction and LC-UV analysis fragmentation mechanism is the same, as described
by other authors [28]. However, the retention time

Preliminary experiments carried out on the ex- between SDA and the I.S. SCP differed about 2 min,

traction of SDA and TMP and their I.S. from animal which resulted in the unambiguous identification of

plasma were based on the deproteinization and both compounds.

liquid—liquid extraction procedure described by Bat- Fig. 3 shows the full scan LC/APCI-MS—-MS

zias et al. [21]. These authors found an extra hexane spectra of SDA (A) and TMP (B) in a plasma sample

washing of the aqueous acetonitrile extract necessary fortifieqhgt/ il and of SDA (C) and TMP (D) in

to achieve sufficient purification of plasma from the same incurred plasma sample as depicted in Fig.

broilers. This step could be omitted for dog plasma, 2E,F. As the ioms/at155.9 for SDA, 230.2 for

as can be seen in the chromatograms of a blank TMP, 156.0 for SCP and 260.2 for OMP, were the
plasma sample (Fig. 2A,B). Also, they found di- most intense ions in the MS—MS spectra, they were

chloromethane superior compared with ethyl acetate used for quantitation.

for the extraction of thé\“*-acetylated metabolite of

SDA. The aim of this work was to quantify only 3.3. Method validation

SDA and not the metabolite. Therefore, the ex-

traction solvent proposed in this method is ethyl The results of the method validation for the LC—

acetate. UV and LC-MS-MS technique are summarized in
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Fig. 2. LC—-UV chromatograms of a blank plasma sample (A: SDA analysis, B: TMP analysis), of a blank plasma sample spilgart 1
SDA and TMP (C: SDA analysis, D: TMP analysis), and of a sample from a dog containing.@ /92 SDA (E) and 0.93.g/ml TMP (F).

Tables 1 and 2. These results show that the linearity, ratio of 3:1 were then P28 SDA and 0.062
the accuracy and precision all fell within the rec- pg/ml TMP for 250 pl of plasma. This is well
ommended ranges mentioned in the table footnotes. below the LOD of @58l of SDA and TMP in

The LOD was determined using the criterion of a 500of broiler plasma, reported by Batzias et al.
S/N ratio of 3:1. For SDA and TMP fortified at 0.1 [21]. For the LC-UV system, the same calculation
pg/ml, a meanS/N ratio of 15.0 and 4.83n(=6) method as for the LC-MS—-MS method was used
was determined for the LC—MS—-MS technique. The and resulted in a LOD of Quglthl SDA and
calculated concentrations corresponding toSaN 0.024 pg/ml TMP. Taking into account that the
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Fig. 3. Full scan LC/APCI-MS—-MS spectra of SDA (A) and TMP (B) in a plasma sample fortifieduat/ inl and of SDA (C) and TMP
(D) in an incurred plasma sample, the same as in Fig. 2E,F.

injection volume for the LC-UV system was about
two times higher than for the LC-MS instrument,
this meant that the LOD for the same injection
volume was about two times lower for SDA and

about equal for TMP with LC—MS—-MS than with
LC-UV.

The described methods proved to be specific for
SDA and TMP with respect to the interference of
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Table 1 and 1.070.03 pg/ml for TMP (n=6). Therefore,
Validation results (linearity) for the analysis of SDA and TMP in  {nq recovery after storage fell withir 20 to +10%
dog plasma ranges. These ranges are the same as those handled
LC-Uv LC-MS-MS for the accuracy of an analytical method at levels of
r g(%) r g (%) more than 10 ng/ml [23]. Hence, it can be concluded
Linearity that under the storage conditions used (storage
conc. range (ug/ml) temperature= —15°C), the SDA and TMP con-
SDA 0-20p.g/ml 1.0000 0.49 0.9992 7.0 centration did not decline in the real samples over a
TMP 0-2 pg/ml 0.9990 6.2 1.0000 3.7
r=correlation coefficient, which has to be=0.99; g= 3.4. Analysis of biological samples and method
goodness-of-fit coefficient, which has to k&10%. Comparison
endogenous plasma substances with the same re- To evaluate the applicability of the proposed
tention time, as can be seen in the LC-UV chromato- methods, plasma samples were analyzed from dogs
grams and ion chromatograms of a blank plasma which were treated orally with a combination of

sample (Fig. 2A,B for LC-UV and Fig. 4A,B for SDA and TMP. A representative ion chromatogram
LC—MS—-MS). Other sulfonamides eluted on the of a blank plasma sample for SDA (A) and TMP (B),
LC-UV system at the following retention times: of a sample fortified atgd ml SDA (C) and TMP

sulfapyridine at 4.4 min, sulfathiazole at 4.5 min, (D) and of a sample from a dog that was treated with
sulfamerazine at 4.8 min, sulfamethazine at 5.3 min, a commercial formulation (SDA (E), TMP (F)) is
sulfamethoxazole at 8.1 min, sulfadimethoxine at 9.4 presented in Fig. 4. Fig. 4E,F represent the same
min and sulfaquinoxaline at 9.5 min. incurred plasma sample as depicted in Fig. 2E,F for
The mean concentrations of the Q§  samples LC-UV. A total number of 364 samples were
found after storage were 5.44.16 ng/ml for SDA analyzed on the same LC column for both instru-
Table 2
Validation results (precision, accuracy, LOQ and LOD) for the analysis of SDA and TMP in dog plasma
LC-UVv LC-MS-MS
Mean RSD Accuracy Mean RSD Accuracy
(ng/ml) (%) (%) (+g/ml) (%) (%)
Precision and
accuracy
Within-day
SDA 1 ug/ml (1=6) 0.95 5.0 -5.0 1.08 4.4 +8.0
TMP 1 ug/ml (n=6) 1.01 1.1 +1.0 1.01 4.8 +1.0
Between-day
SDA 20 pg/ml (n=6) 19.8 45 -1.0 20.1 9.6 +0.5
SDA 1 pg/ml (n=20) 0.98 4.6 -2.0 0.98 7.4 -2.0
TMP 1 pg/ml (n=20) 0.99 7.9 -1.0 0.97 8.7 -3.0
LOQ
SDA 0.1ug/ml (n=6) 0.091 10.1 -9.0 0.100 4.2 -~
TMP 0.1ug/ml (n=6) 0.104 35 +4.0 0.099 4.6 -1.0
LOD
SDA 0.019 0.020
T™MP 0.024 0.062

RSD,,.. repeatability (within-day): jvg/ml: 10.7%; 0.1ung/ml: 15.1%; RSD,, reproducibility (between-day):plg/ml: 16.0%; 20

max

rg/ml: 10.2%; accuracy: within-20 to +10%.
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Fig. 4. LC/APCI-MS-MS ion chromatograms of a blank plasma sample (A: SDA analysis, B: TMP analysis), of a blank plasma sample
spiked at 1ug/ml SDA and TMP (C: SDA analysis, D: TMP analysis), and of a sample from a dog containingv@/r@l SDA (E) and
1.07 ng/ml TMP (F). (E) and (F) represent the same incurred plasma sample as depicted in Fig. 2E and F for LC-UV.
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ments, while the guard column was replaced once concentration above the LOQ were taken into ac-
during the study, demonstrating the practicality of count for the method comparison. Since TMP was
the method. eliminated more rapidly from the body than SDA,
Fig. 5 shows the results obtained with the LC-UV less values were available for the method com-
procedure for both SDA (A) and TMP (B), plotted parison, i.e. 325 results for SDA versus 204 for TMP.
against those obtained with the LC—MS—MS meth- The graphs show the line of equaliy(dashed
od. Only the results of the plasma samples with a line) and the trend knex + b, calculated using
A B
=X
25 1 = y = 1,0433x + 0,025 ,
Y = 1,0230x -0,2080  *¢” 16] R0 o Ny
20] R=09724 € /S ' KA
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Fig. 5. Linear regression plot (A: SDA analysis, B: TMP analysis) and residual plot (C: SDA analysis, D: TMP analysis) of the results of the
plasma analysis of incurred samples (SD#= 325, TMP:n=204) using the LC-UV and LC-MS-MS methods.
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the least-squares technique. The values inxtagis are approximately equal to the numbers of negative
normally represent the results of the reference meth- residuals [29].

od. In this work, the LC—UV method was considered

as the reference method, whereas the LC—-MS-MS

method was the test method since the aim was to 4. Conclusions

evaluate the potentials of an ion-trap LC-MS

instrument as a quantitative technique. The Pearson’s The goal of the present work was to develop an
correlation coefficientR was 0.9724 for SDA and LC-UV and LC—MS-MS method for the determi-
0.9357 for TMP, indicating a good correlation be- nation of SDA and TMP and to evaluate the MS—MS
tween both methods. As can be seen in Fig. 5, the technique (on an ion-trap instrument) as a quantita-
presence of random errors lead to a scatter of the tive method against the UV technique, using the
points around the least-squares line and to a slight results obtained during a pharmacokinetic study in
deviation of the calculated slope and intercept from dogs. Both methods have first of all the advantage
unity and zero, respectively. This random error could that they include a rapid sample preparation and
be estimated from the calculation of the standard chromatographic procedure, which promotes the
deviation in they direction, represented in the graphs applicability. Secondly, they have the advantage of

ass,,,. This standard errosg,,, was 1.146.g/ml for being very sensitive methods using only 2&D of
SDA and 0.125pg/ml for TMP. A proportional plasma. We were able to quantify SDA and TMP at

systematic error led to a change in the value of the levels as low apd).inl. The LOD was in the
slope so that the difference betwegand unity gave same range for both methods, although the injection
an estimate of the proportional error, whereas a volume was different (i.e. 45 ang.l1fa® the
constant systematic error showed up in a value of the LC-MS-MS and LC-UV method, respectively).
intercept different from zero. To investigate whether Both methods were compared using the least-squares
a and b differed significantly from unity and zero, regression technique and the Pearson’s correlation
the 95% confidence intervals for the slope and coeffickntwith the LC—MS—MS method being
intercept were calculated. These intervals for the considered as the test method. A good correlation
slope ranged from 0.9970 to 1.0508 for SDA and was observed between the results of both methods,
from 0.9887 to 1.0979 for TMP. For the intercept, proving the usefulness of ion-trap LC—MS—-MS as a
the 95% confidence intervals reached fron®.4190 stable quantification technique. However, each meth-
to 0.0030 for SDA and from-0.0057 to 0.0706 for od has its special features. The LC—UV method has
TMP. Both for the slope and the intercept, these the advantage of being more accessible, since not
intervals included unity and zero, indicating that every routine laboratory has an LC—-MS-MS ap-
there is no evidence for a proportional or constant paratus due to the difference in cost. Concerning the
systematic error, respectively. performance of ion-trap MS versus triple-quadrupole
The precision of both methods was also tested on instruments for quantification, both techniques have
the results of the same samples, using Ftest their own characteristics. In order to obtain quantita-
(«=0.05). Since the calculatdg-value was smaller tive results with the utmost sensitivity, the method of
than the criticalF-value, it was concluded that there choice would be SRM acquisition (selected reaction
was only a maximum of 5% probability that the monitoring) on triple-quadrupole instruments.
methods are different in precision. Hereby, selected fragments are measured only from
Fig. 5 also shows the residual plots for SDA (C) selected precursor masses, and so generating selec-
and TMP (D). The ratio of the residuals to the tive and sensitive data. lon trap instrumentation can
LC-UV results was plotted against the LC-UV data. execute MS—-MS experiments by scanning frag-
The pattern of the residuals in both graphs shows ments, obtained from a selected precursor ion, over a
that the condition of homoscedasticity is fulfilled, broader mass range without compromising sensitivi-
since, apart from a few outliers observed in the low ty. By doing so, all fragments can be monitored

concentration range, the number of positive residuals together with their respective relative intensities, and
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hence additional qualitative information is obtained.

The latter can be useful for identity confirmation
purposes.
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