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Determination of Flucloxacillin Concentration in Newborn Plasma by HPLC-MS/MS and the Study on the
Interaction with Ambroxol

CHEN Ling'", GUO Ting®’, SHAO Yu®, BIAN Junmei'®, WU Jinhu'*[7. Wuhan Third Hospital(Tongren Hospital of
Wuhan University), a.Department of Pharmacy, b.Department of Paediatrics, Wuhan 430060, China; 2.Department of Pharmacy,
Bishan Hospital of Chongqing Medical University(Bishan Hospital of Chongqing), Chongging 402760, China; 3.Department of
Pharmacy, Changping Hospital of Traditional Chinese Medicine, Beijing 102200, China]

ABSTRACT: OBJECTIVE To establish an efficient and simple HPLC-MS/MS method for determination of flucloxacillin in
newborn plasma, and to investigate the interaction between ambroxol and flucloxacillin in newborns. METHODS The samples
were analyzed by API4000 HPLC-MS/MS. Ultimate XB-C;g column(2.1 mmx100 mm, 5 pm) were carried out. The mobile
phase was composed of water-0.1% formic acid(A) and acetonitrile-0.1% formic acid(B). The quantitative analysis of the ion
transitions were monitored at m/z 452.6—284.2 for flucloxacillin and m/z 821.4—397.3 for rifampicin(internal standard).
RESULTS The linear range of flucloxacillin under this analysis method was 0.20-80 ng-mL™!, and the lower limit of
quantification was 0.20 ng-mL'; The intra-day and inter-day precision of flucloxacillin were both less than 8.23%; The
extraction recovery was in the range of 85.3%—-89.2%, and the matrix effect was between 89.3%—92.3%; The stability of plasma
samples was good under conditions of 12 h at room temperature, 4 h at room temperature after treatment, repeated freeze-thaw
for 3 times, and —20 °C freezing for 30 d. The results of clinical samples indicated that the combination of ambroxol could
significantly increase the blood concentration of flucloxacillin. CONCLUSION The established HPLC-MS/MS method is
accurate, sensitive and can be used for the determination of flucloxacillin concentration in neonatal plasma. The results of
clinical samples indicate that ambroxol can significantly increase the blood concentration of flucloxacillin. There are drug
interactions between ambroxol and flucloxacillin.

KEYWORDS: flucloxacillin; ambroxol; drug-drug interaction; HPLC-MS/MS
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Tab. 1 Mass spectrum parameters of flucloxacillin and internal standard rifampicin

FE i 24 FR s DP EP CE CXP CAD CUR TEM IS
TG 452.1—-311.1 121 9 35 15 8 15 450 4500
HHEF-(1S) 484.1—255.2 72 5 25 9 8 15 450 4500
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1.8x10% | 1.00x10° |
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Fig. 1 Secondary mass spectra of flucloxacillin(A) and rifampicin(B)
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Tab. 2 Preparation of analytical working fluid
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Col 1000 80.0 4920 5.00 16 000
C02 16 500 4500 5.00 1 600
C03 16 450 4550 5.00 1 440
Co4 16 250 4750 5.00 800
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Fig. 2 Chromatogram of blank plasma(A), blank plasma with flucloxacillin and internal standard rifampicin working solution
(20 pg-L™")(B) and plasma samples from newborns 1 h after injection of flucloxacillin(C)
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Tab.3 Configuration of standard curve working fluid
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Tab. 4 Configuration of quality control solution

bR 2 BRI IR INAZS bR 26 fﬁiﬁfﬂéﬂ% T SRS R j]H/\:ﬁé EE?;‘E/& T
] %éEf/l WARR IR R e AR R MR A e WA 359, WRRY K WA Rk
ng-mL~ /uL /uL /uL J& /ng-mL™" ng-mL™ uL REY/UL KB/l ng-mL™!

Cal-8 1600 10 190 200 80.00 HQC 1200 350 6 650 7 000 60
Cal-7 1440 10 190 200 72.00 MQC 120 150 2 850 3000 6
Cal-6 800 10 190 200 40.00 LQC 12 350 6 650 7 000 0.60
Cal-5 200 10 190 200 10.00 LLOQ 4 150 2 850 3000 0.20
Cal-4 80.00 10 190 200 4.00
Cal-3 20.00 10 190 200 1.00 F 5 HTA L I P RCA T AR B AR FIE R S e A R AR
Cal-2 8.00 10 190 200 0.40 Tab. 5 Results of extraction recovery and matrix effect of
Cal-1 4.00 10 190 200 0.20 flucloxacillin in newborn plasma
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R AR 252 2023 4F 11 A4S 40 55 22 1)

L rivsen
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RSD/% xXts

ST IR 2k
2% FE/mgrmL! Xts

S 0.60 85.3+6.82 8.00 893531 595
ﬁ/{j& 6 89.2+4.56 511  90.3+3.54 3.92
60 87.3+5.28 6.05 923436 4.72
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-3161 -

Chin J Mod Appl Pharm, 2023 November, Vol.40 No.22



% 6 HPLC-MS/MS il Mm% F & A0 e 55 B fofe 5

Tab. 6 Accuracy and precision of determination of flucloxacillin in plasma by HPLC-MS/MS

F P A B0 B A 25 B (n=6
S M g mL PR 2 S 45 (n=6)

I a0 VA S RIS 2 (n=18)

AR 2K e E mgmL™"  SD/% RE/% RSD/% 433K E/mgmL”" SD/% RE/% RSD/%
L 0.60 0.57 001 500 2.11 0.58 002 333  3.10
gi 6 5.78 032  -3.67 554 5.83 048 283 823
60 59.35 135  -1.08 227 58.73 138 212 235

FIH [BDRS 25 J5 ¥<8.23%, MER\ R Z5 R RE(%)
1£-5.00%~-1.08%, BiIHiZ HPLC-MS/MS J7 il
S I3 T SR SR PO AR T A
3.5 FEtiAE
351 FRBEEMEEE & 337 W k&
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AR 2.41%, 4.03%, 3.13%.
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JG7E 4 CFHUE 4h &2, RSD 430lk 2.14%,
3.75%, 2.67%.
353 URAMFREMEEEE 4% 337 WUF k&
FEPTMARIE TR ey & 3 DUREEAY IR A
i, FEZRDT “UR-ELT 3 RIEME, i “2.57 Wi
IO AR AL, BRI KO AT 5 R
AROHT . G5 RFH, FUEVE AR AL 5 4T 3 Ik
ARG R E , RSD 209N 3.75%, 5.45%,
3.41%,
354 KWIREM%EE % “337 W kil
SRS MR AR, 7520 C¥RAME B R
30d, % “2.57 WUF ILIEATRE SRR, B —Fh
WHEACE AT S FEAR T, 255K, 720 C¥%
TR, RV AR IR AR FicE 30 d Jeihta e,
RSD 73514 4.18%, 6.43%, 3.59%.
3.6 FRERUY
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MmAEHEAT & oo IRyl BT,
100 mg-kg™'-d™", q6h; ZIHEK, 30 mg-kg™'-d”', q6h,
SRR, B LRSI MR 2R RIS 2T,
B AE LBl ok i v g8 S S AR Y 7 34 0l 2 vk B R
15.89 ng-mL ", 1fif B FH US0PSR, i
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FIR AR ] DL 24 = U P AR 259k, 75
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Tab. 7 Mean plasma concentration of flucloxacillin in
arterial blood with different neonatal combination of

flucoxacillin ambroxol and flucloxacillin alone ng-mL™
AJLFS BRI, ZORRBT STy

1 22.82 1.25

2 14.05 1.36

3 24.82 1.24

4 11.35 2.41

5 9.59 1.23

6 7.88 2.18

7 8.73 1.23

8 5.80 1.22

9 20.69 1.24

10 15.21 1.48

11 6.66 1.30

12 24.77 1.57

13 13.54 1.33

14 24.88 1.60

15 13.54 1.32

16 24.88 1.23

17 20.85 4.62
Y M 259 15.89 1.64
SD 7.04 0.84

4 ifig

AHFFEEE ST T B Az LI A e S T o B
E W) HPLC-MS/MS ¥ 32, R NIREEE =,
A HiT AL BR300 R FH 0 B 4% U0 TE B TR A5

BAE, RS

R E I 22 2023 4F 11 H 4R 40 545 22 1Y)



ST BT A LH U 25, W R 25 9k
R I 2 5 T BN I 3 o A ST AR Tk, AN
FHF B A LI 25 9 3 W o ASHIF 5% 1 YR ST T
AL 2R SR P AR S BRI T vk, DU T
SR A 1SR TR A IR RE AR ARG I, EL A3 B
D ER R, REUE R, LR, %7k
SE IR RSP AR 2 v Y sE R BR M 0.20 ng-mL
PV 0.20~80 ng-mL ™', AN E B AR )Lk
PN SRS PO PR I 24 9 32

AV MOANEZ IR BB A LU R w2
BIRR A W, oot R B VT
S TR T AN R R o IR L I
B LR 0 b 5 A 2 IR 3, Ak Sz st il
FRAVERAIE O, ARG IR Z R RS
FZ5 2 W R TR A VIR 2k B, P A7 e 24
P EAEF, 757 BRI AR = A X i P Ak By )
WAL TTRE T, 0 12 R A G T 5 o A 2 9k 4 R
SAVTIRI L& 2k

REFERENCES

[1] NI W, HUANG Y L, YANG Q X. Etiological characteristics
and influencing factors of neonatal pneumonia[J]. Med Innov
China(H [E BE2481137), 2023, 20(7): 131-135.

[2] JIA XY, XU L M, XU N. Early identification and graded
diagnosis and treatment of neonatal pneumonia[J]. Chin J
Clin( EIlE R BE A= 243K), 2022, 50(3): 264-267.

R E A 22 2023 4F 11 A4 40 4555 22 1

(3]

(4]

[3]

(6]

(7]

(8]

]

WANG B B, WEI X. Observation on therapeutic effect of
ambroxol hydrochloride on neonatal pneumonia by different
administration routes[J]. Tianjin Pharm( K #t 24 2%), 2021,
33(1): 65-67.
WANG W L, GAO Y. Clinical value of different antibiotics in
the treatment of neonatal pneumonia[J]. Syst Med(R &L EE2F),
2022, 7(16): 153-156.
LI L, LIU F. Effect of ambroxol hydrochloride intravenous
drip combined with atomization inhalation on neonatal
pneumonia and analysis of its influence on children’s
indexes[J]. Doctor(KE4E), 2022, 7(4): 120-123.
National Institute for Health and Care Excellence. Neonatal
infection: Antibiotics for the prevention and treatment[EB/OL].
(2021-04-20) [2023-06-06]. https://www.nice.org.uk/guidance/
ngl95.
FANG Q Y, ZHOU L, ZHENG H Y. Establishment and
clinical validation of the precise dosing mode of
voriconazole[J]. Chin J Mod Appl Pharm(H [E#AR N FHZY %),
2023, 40(5): 668-672.
QIN J Y, ZHU Y B, LU X Y, et al. Clinical pharmacist
participated in the pharmaceutical consultation on venous
thromboembolism in pediatric patient with portal hypertension
after vascular shunt[J]. Chin J Mod Appl Pharm( E# 1L
FHZ5), 2023, 40(6): 824-829.
SUN Y X, ZHAO L M, HE X J, et al. Determination the
plasma concentration of flucloxacillin in healthy volunteers by
HPLC[J]. Chin J Clin Pharmacol( H [ ilfi PR 25 Bl 2% 6 7)),
2008, 24(1): 68-70.

R E I 2023-06-26

(RCTE4: BRIAO)

Chin J Mod Appl Pharm, 2023 November, Vol.40 No.22

-3163 -



