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Abstract: Objective

oxa — 1,3 — diazole (NBD - Cl) as a derivatization reagent to establish

This study used 4 — chloro —7 — nitrobenzo -2 —

an LC — MS/MS analytical method for the quantitative detection of a class
of amine drugs, mesalazine(5 — ASA) and two thiol drugs, methimazole
(MMI) and captopril ( CAP) . Methods

processed using derivatization and protein precipitation methods. Optimal

Plasma samples were

derivatization conditions ( derivatization reagent concentration, reaction
temperature, and derivatization time ) were investigated for different
drugs. The analytical columns used were Thermo AccucoreTM Ciq
(2.4 pm, 30 mm x4.6 mm), Agilent Poroshell 120 EC - C;; (4 pm,

50 mm X 4.6 mm) as analytical columns, with 0. 1% formic acid —
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acetonitrile, 0. 1% formic acid — methanol, and 5 mM ammonium acetate — methanol ; acetonitrile (V:V =50:50) as the
gradient mobile phase, with flow rates of 0.5 mL + min~' and 0.6 mL + min~"', respectively, using an ESI source for
positive/negative ion detection in multiple reaction monitoring (MRM) mode. Results 5 — ASA, MMI, and CAP all
undergo nucleophilic substitution reactions with NBD — Cl, reacting rapidly and completely under suitable derivatization
conditions. The established MMI analytical method has a linear range of 1.00 — 500 ng - mL™'
(r=0.9989). The linear ranges of the CAP and 5 — ASA analytical methods are both 2.00 —1 000 ng + mL ™", with good
linear relationships (CAP; r=0.999 3, 5 -ASA: r=0.999 6). The intra — and inter — batch precision (CV) and accuracy
(RE) were both less than 15% , making the methods suitable for the analysis of actual samples of the corresponding drug
The established NBD - Cl
derivatization LC — MS/MS analytical methods for the three drugs exhibit advantages such as high sensitivity, strong

, with good linearity

formulations and successfully applied to the pharmacokinetic studies of MMI. Conclusion

specificity, and low background noise, and successfully address the issues of low mass spectrometry response, poor spectral
retention, and the tendency of CAP to oxidize. The methods require minimal plasma sample volume and have short analysis
times, providing a feasible solution for the analysis of biological samples of the three drugs. They also demonstrate the
applicability of NBD —Cl derivatization technology in the analysis of amine — and thiol — containing drugs.

Key words: NBD — Cl; derivatization; LC — MS/MS; blood drug concentration
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Figure 1  Schematic diagram of derivatization reactions for 5 —

ASA, MMI, CAP, and NBD - Cl
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Table 1 Mass spectrometry analysis parameters in the determination of MMI, CAP and 5 — ASA

Item Mode IS TEM Standard Internal Standard CE
MMI - NBD Positive ion 5500 V 550 C m/z 278. 1—-m/z 202. 1 m/z 281. 1—-m/z 205. 1 30 eV
CAP - NBD Positive ion 4500 V 500 C m/z 381. 1—>m/z 116. 1 m/z384. 1—>m/z 119. 1 15 eV
5 - ASA -NBD Negative ion -4500 V 550 C m/z315. 1—>m/z 254. 1 m/z 318. 1—>m/z 257. 1 -25 eV
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P FAR IE AT f (AR 18— S AR, L 58 42 i
fif £ A% 1. 0 mg - mL™ EAS, T —20 CHRIRIRAT
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.50 L NBD — Cl fi7 £ 16 358 #1 20 L 0.25 M
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Figure 2

Chromatograms of the analyte ( [ ) and internal stand-
ard ( II ) in human plasma measured by LC - MS/MS

7#:A; MMI Blank Human Plasma Sample; B: MMI LLOQ - QC Plasma
Sample; C: CAP Blank Human Plasma Sample; D: CAP LLOQ - QC Plas-
ma Sample; E: 5 — ASA Blank Plasma Sample; F: 5 — ASA LLOQ - QC

Plasma Sample.
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Table 2 Experimental results of linear relationships for MMI,
CAP, and 5 — ASA

Linear range Regression Correlation
[tem

(ng - mL™") equation coefficient ()
MMI - NBD 1 =500 y =0.00645x +0. 000773 0. 9989
CAP - NBD 2 -1 000 ¥ =0. 00688x +0. 000818 0.9993
5-ASA-NBD 2-1000 y =0.00469x +0. 000116 0. 9996

3 Aottt - ShRuE R R AT, BdnuE i &t
FUNIMRFI LSBT QC A Ak, SR A NI
RS RE B (CV) SUERIEE(RE) 4551 W3R 4,

PRI AN 3 0 T R0 0 % 42 B 3 125 (I
WOHIEE3 MR S AL IR AR, E%ﬁ”
LC - MS/MS & , #4525 LK FE LR AE (0 TH
), RFAE w3 AR ISR QC A Sl %‘:B’J
WA TR 4 PN I 3 42 TAh A i A I R T T
P TR R 2 b (UG TR AR S FIBR IR LR AE) |, T B3 T
HRAEI P A BRI R s UG R 3 IR A B
N3 QC A Sl A5 i g TR 5 25 (N ML 3% 28 Tl Ak 34
S A O 3 B 5 R e 1T R 2 L, T3 28 A I
SRERIIE7/ OE gl e S i QR NP ST ST S PN
TN 3 A3 AN [R5 A 5 B s I I, A L e ik
FE) QC R, Fl T PP LSRR o (1) BL i R v; , 45 5% L
P 5 ARSI Tk B 1) 43 A A AT AT 220 B A8 g
T B 5 o

REMIKE ALBELTM. &2 4 QC H M
N3 LS5 A S AE AN [R5 T de e k. r s

&3 MMI,CAP.5 - ASA JR{ERE bR N R L

Table 3  Labeled concentrations of MMI, CAP, and 5 — ASA

quality control samples

o LLOQ-QC  LOC LMQC MOQC HOC
(ng +mL™")(ng + mL™")(ng + mL™")(ng + mL~" )(ng - mL™")

MMI 1 3 30 150 400

CAP 2 6 60 300 800

5-ASA 2 6 60 300 800

AEPRJE AR, A ShERERRCE 24 h =71 h NEE
M IR E S R L 6,

At

F£4 LC-MS/MS iLME=S
Hi 28 B FER T (n = 6)
Table 4 Precision and accuracy of MMI, CAP, and 5 — ASA in
blank human plasma by L.C - MS/MS (n =6)

F AL H MMI,CAP .5 — ASA [y

Concentration Measured Intra —day Inter —day RE
ftem (ng-mL™') (ng-mL™") CV (%) CV (%) (%)
MMI 1 1.02 4.3 5.7 2.0

3 2.97 2.6 2.8 -1.0

30 29.9 1.3 1.5 -0.3

150 145 1.2 1.9 -3.3

400 389 1.4 2.0 -2.8

CAP 2 2. 10 6.4 8.4 4.8
6 6.05 4.6 3.5 0.8

60 59.0 2.1 2.8 -1.6

300 292 2.6 1.9 -2.6

800 766 1.7 2.5 -4.3

5 -ASA 2 2.02 5.0 8.6 1.2
6 5.93 4.1 5 -1.1

60 59.3 2.7 3.7 -1.1

300 302 2.1 2.4 0.9

800 801 1.6 3.1 0.2

£S5 LC-MS/MS &%
SR [T e AL TR
Table 5 Exiraction recovery and matrix effects of MMI, CAP,
and 5 — ASA in blank human plasma by LC — MS/MS

25 EL MR MMIL,CAP 5 — ASA 1Y

Matrix Effect

Extracted recovery

Concentration

e (gt Reoery SRR o
(%) recovery( % ) (%) (%)

MMI 3 99.3 107. 4 99.7 4.4
150 100. 0 NA NA

400 106. 7 96.5 1.9

CAP 6 98.8 100. 3 97.0 8.6
300 99. 8 NA NA

800 97.0 97.4 6.3

5-ASA 6 73.2 85.1 104. 1 5.5
300 71.7 NA NA

300 73.3 101 4.9

£ 6 LC-MS/MS EMES [ A M MMI,CAP 5 — ASA Hyf&

EME(n=6,RE/% )

Table 6 Stability of MMI, CAP, and 5 — ASA in blank human plasma by L.C - MS/MS (n =6, RE/% )

Concentration Room temperature

Post — treatment Long — term storage  Long — term storage

Freeze — thaw

Item sample room at —60 C at —20 C
(ng - mL™") for 22 h 5 cycles
temperature for 71 h for 71 d for 71d
MMI 3 -5.0 1.0 15.0 11.3
400 -8.3 -0.8 10.5 8.5
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43R 6 ( Continued tablet 6)

Concentration Room temperature

Item

Freeze — thaw

Post — treatment
Long — term storage at Long — term storage

sample room

(ng - mL™") for4 h 3 cycles -60 C for30d at =20 °C for 30 d
temperature for 24 h
CAP 6 -11.3 -7.1 4.5 5.0 2.3
800 -10.5 -4.3 1.1 -2.3 -0.9

Concentration Room temperature

Item

Freeze — thaw

Post — treatment
Long — term storage  Long — term storage

sample room

(ng+-mL™") for 22 h 5 cycles at =60 °C for4l d at -20 °C for41 d
temperature for 24 h
5 - ASA 6 1.0 3.3 12.7 1.5 0.3
800 0.1 5.5 6.4 1.3 -3.8
FIAE Cg (T8 L AH B A 55, — 5 T Ho /oy 1
W ® R A AL AR AN OR B RE T, O — T i

1 CAP RS 425 NBD - Cl $1 4L FiERIA
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P FR LA AL B 7 5 2R N O 5 1R AR —
TR e AR S R SR, M T 3 850 ) 4 1 2% 9
BEREARAR &, ANFF A A S RE R AR e, BRI
aEl W 2 BAE R p - BPB AR AL AT 35 4 i
JIA 20 WL VC P59 55 B 2R R AR 5 A5 iF 5% i 44
IR A VC FFR R I 2 FE &y, (H e 75 1 FH Mk B
B TAKHTFEAUR T 0. 5% FY i s T 1)l S B RE
r e BRAE RO TR . IR PR 1 B B )
Ko R AR CERE B 2 ng - mL™") o AR R T
—Ff 1L NBD = Cl fif A= 4k CAP [ 357 030 b7 7 s, i 1
X4 B LRGN 0. 5% FU RIS pH, RE4E A 20 I
CAP F#iIER)AAL RN, (75 CAP KEF7EZ I 4 h N
TRERAE  RERE W 2 AR AL L T ISR . R, 7
5 R I i SR B I B 2 0of ML 3 3 BT AT 1R R
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