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Abstract: Electrospray ionization (ESI) is easy to be affected by the biological matrix interferences, and thus
the accuracy, precision, and reproducibility of the quantitation are significantly impaired. Probe electrospray ioniza-
tion (PESI) is one of the most typical ambient ionization, which can ionize molecules without complicated sample
preparation at the atmospheric environment, and is superior in simplicity, high efficiency, and high throughput. The
micro pen electrospray ionization tandem mass spectrometry (uPen-ESI-MS/MS) method was newly developed
based on PESI. In this study, the matrix effect of the pPen-ESI-MS/MS method for drug quantitation in plasma
samples was evaluated and compared with the liquid chromatography coupled with electrospray ionization tandem
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mass spectrometry (LC-ESI-MS/MS) method. The pPen-ESI-MS/MS and LC-ESI-MS/MS methods for quantita-
tion of five drugs in rat plasma were established respectively, and the matrix factors (MFs) and internal standard

normalised matrix factors (IS normalised MFs) were measured. The results showed that the ion suppression of the

puPen-ESI-MS/MS method for tacrolimus, flunarizine, and desloratadine was equal to or less than that of the
LC-ESI-MS/MS method; the RSDs of the IS normalised MFs of all five drugs were less than 15%, which met the

related requirements of the Pharmacopoeia of the People's Republic of China. Therefore, this study investigated the

matrix effect of the uPen-ESI-MS/MS method for quantitative analysis of target drugs in plasma samples and

provided new data for the application of pPen-ESI-MS/MS in bioanalysis.

Key words: matrix effect; pen electrospray ionization; micro pen electrospray ionization tandem mass

spectrometry; liquid chromatography coupled with electrospray ionization tandem mass spectrometry
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Figure 1 MS/MS product ion spectrum and the collision energy (CE) of tacrolimus (FK506, A), reserpine (RSP, B), flunarizine (FNZ, C),

desloratadine (DLT, D), and metformin (MET, E) in positive ion mode using electrospray ionization (ESI")

Table 1 Matrix effect of the five analytes at low and high concentration levels using the LC-ESI-MS/MS methods. n =6, x £ s

Analyte Plasma concentration Matrix factor (MF) Internal standard normalised matrix factor (IS normalised MF)
/ng'mL" Mean + SD/% RSD% Mean + SD/% RSD%
FK506 4.0 98.0+18.2 18.6 113.8+8.4 7.4
5.0x10° 96.2+17.3 17.9 134.0+£22.8 17.0
RSP 4.0x10' 104.2+9.9 9.5 100.1+2.9 2.9
2.0x10° 96.2+12.0 12.4 99.5+5.5 5.5
FNZ 4.0 109.4 £22.1 20.2 111.6 £9.1 8.1
5.0x10° 110.0 + 16.0 15.4 102.1+£12.7 12.4
DLT 4.0 71.2+7.8 11.0 94.0+6.3 6.7
5.0x10° 76.6+4.7 6.2 99.6 2.8 2.8
MET 4.0x10' 1358+ 17.0 12.5 109.0 £ 11.5 10.6
2.0x10° 1523 £18.1 11.9 135.0+12.3 9.1




e BB TURET HIBE 35 £ DR T 1% L A L 10— H B 35 R IR 1) R RIS K B AT < 1127 -
1A Go65m FK506 - LC-ESI-MS/MS 1B s000m  FKS06 - pPen-ESI-MS/MS
40000 = 100000 =
2 2
E 20000 E 50000
0 T T T T 0 T T 1
0 1 2 3 4 0.0 0.5 1.0 15
Time/min Time/min
- 2-B
L S— RSP - LC-ESI-MS/MS - RSP - pPen-ESI-MS/MS
80000 = 30000 o
& 60000 =
é % 20000 =1
é 40000 =4 E
20000 10000 =
0 T T T 1 0 T T T 1
0 1 2 3 4 0.0 02 0.4 0.6 0.8
Time/min Time/min
3-A 000002 FNZ - LC-ESI-MS/MS 3B (o000 FNZ - iPen-ESI-MS/MS
80000 =
40000 =
Z 60000 =
i Z
2 40000 = 3
= S 20000 =
20000 =4
0 T T T T 1 0 T T T 1
0 1 2 3 4 5 0.0 0.5 1.0 15 2.0
Time/min Time/min
4-A 150000 = DLT - LC-ESI-MS/MS 4B 50000 DLT - pPen-ESI-MS/MS
100000 =4 100000 =4
z z
& Z
e 2
S 50000 = S 50000 =
0 T T T 1 o T T 1
0 1 2 3 4 0.0 0.5 1.0 15
Time/min Time/min
5-A 150000 = MET - LC-ESI-MS/MS 5B o000 MET - pPen-ESI-MS/MS
15000 =
100000 =4
z z
a Z 10000 =4
g g
S 50000 = K=
5000 =
0 T T 1 0 T T T 1
0 1 2 3 0.0 02 0.4 0.6 0.8

Time/min

Figure 2
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Selected reaction monitoring (SRM) chromatograms of the FK506 (1), RSP (2), FNZ (3), DLT (4), and MET (5) in plasma

samples using the LC-ESI-MS/MS (A) and pPen-ESI-MS/MS (B) methods. The plasma concentration of FK506, FNZ, and DLT was

5.0x10> ng'mL", and that of RSP and MET was 2.0x10° ng-mL"'
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Table 2 Matrix effect of the five analytes at low and high concentration levels using the pPen-ESI-MS/MS methods. n =6, x + s

Plasma concentration
Analyte

IS normalised MF

/ng'mL"! Mean + SD/% RSD/% Mean + SD/% RSD/%
FK506 4.0 112.0 + 13.3 11.9 97.5+6.1 6.2
5.0x10° 98.7+6.5 6.5 72.1+74 10.2
RSP 4.0x10" 23.9+13.2 55.0 101.1+7.9 7.8
2.0x10° 26.3 +14.0 533 85.7+17.1 8.3
FNZ 4.0 124.5+19.2 15.4 104.8+12.1 11.6
5.0x107 129.3+153 11.9 119.0 £ 8.6 72
DLT 4.0 106.6 = 31.7 29.7 94.1+7.1 75
5.0x107 130.6 + 70.4 53.9 105.5 + 13.0 123
MET 4.0x10' 29.7+12.3 414 93.1+10.0 10.7
2.0x10° 22.6+7.0 31.0 90.1+5.4 6.0
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Yoy 1P AR S ES I AR (B 2R AV B 1
HEN B o A B R R X B RE ) (FR ). |
B A0k R ST YA T A R B RO I A R A 2
M. — MR UL, HL B AU B A HL Y 55 AR AR
A T RN 7R AR PR A R LR 55 R AR
LR B/, VRO RS, RV AR R, P AR S
FIT 75 1 A AR Al DU, b, Bl 3 IR 1 BRI,
BRI 73T AT IRAS I R T LA B . e 2%,
ZIN PR 46 V0K T8 0T K6 100 4D R T b A 2 T 5 R 4 T 2
455 0 400 P b AR R, BRI B T R, 4R e B

R R PR A0/, 2433 IA 1 20 nL-min B, & 74
HIIGIE R, 3BT 7 vE R RS

B A AR R S o AN R B Ak ) 45
FHFEMR o PR e 703 B F VRO /B R i bR
gk, L R i 20 DX 3z R T B AON 1Y B, B ke
S EGER A B A TGN AR IR 2R . N BN SR
B 550 s AR (B RE O\ 1) AR EE RS, 7 R T 25 1) dat v [ 4R
A BT IICRFEILAE SN OB M N AR, ¥t e
FRRTER P, A m i RIBUE

HI AT 72 45 % W, uPen-ESI-MS/MS J& T il & H
W EFARVEWE, LN 2.5 uL-min”.  H T pPen-ESI
IR IR, AR B S B AR B A ORI
S WRAE ST B Ha R X 3, TR U R T SRR K T 55 O
W, PR B AR . 53— U7 T, B/ pPen R Ui 5 i 1%
N VIR R B, AT Sl EEL S 55 ORIV TR 4R o, B v A
K, HHEN pPen-ESI-MS/MS ] B8 B A — & FEK &
T B A I e B RE DD . AW ALA R BN,
5 b 24 4 v At v B R RN SRR R R T S TR, S0P
Ak J5 B LC-ESI-MS/MS J7 ¥ A8 4 ; Hi &5 fih 2 6 &
T4, AH EC ST B LC-ESI-MS/MS J7 3241 1) F2 i o
. AR, A -~FF1 — F XK {E pPen-ESI-MS/MS |-
3 $0 ) B ik 70% . HEM 5 K] A pPen-ESI-MS/MS ¥
AIE F] 20 nL-min” I, X F L BSE KA EWI =
R BT T BRAF DD &S 135 A A 25 S5, #H
ttF LC-ESI-MS/MS J57%, uPen-ESI-MS/MS it = &
pH VT IR BN AR 1) 22 i, DAL b 07 32 b AR 470 e
B pH SRR AE 2 57

2 LTIk, AW 5T F B pPen-ESI-MS/MS i J7 %
XF 5 T 2 ) A 3R AT 8 B A, N BRI — Al ) &R
Jii Rl ¥~ RSD 7 T+ 15%, 3 B X 5 #2454 1) uPen-ESI-
MS/MSS 77 1% (1) 58 BT RURE A5 4 2020 fi H B 24 B A=
w8 B3 AT T IR B AIE TR 3 SR B A O LR, H A 25
T A0 )RR R AT RN TR AL S 1 LC-ESI-
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MS/MS J7 %, # B uPen-ESI-MS/MS B — & FEILE
T4 (I AE B, N pPen-ESI-MS/MS 1 Jy — Fft i 76 1)
7 5 o R R 7 2 T AR R e B AT it
T SIS R FIREA AR

B BT R R ST A AR B S AR (k) AR
VI H (45 20201900300012) SF AT 78 1 32 45

1B TTBk: 5K BN 5T SL I8 B Vv SR St S5 SR
Br 5 Geih RS 10 3 B 1R BH 9 BT AR 23 SRR R SR X5 9 BT
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B AP IR T PR STBAT .
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