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Abstract: The demand for accurate mass spectrometry measurement in the field of clini-

cal diagnosis is increasing. In the face of foreign monopoly, our team has developed new

technologies and new methods for the selective enrichment of trace targets in complex

matrices by ion traps, and has developed a quadrupole-linear ion trap (quadrupole-linear

ion trap, Q-LIT) tandem mass spectrometer with independent intellectual property

rights and a liquid chromatography tandem mass spectrometry system (model QLIT-

6610MD), which have obtained a medical device registration certificate in China. In this

study, a home-built Q-LIT liquid chromatography-tandem mass spectrometer QLIT-

6610MD was developed to measure vancomycin in serum with high accuracy . After pro-

tein precipitation and liquid-liquid extraction, the samples were analyzed by QLIT-

6610MD. The endogenous substances in the samples did not interfere with the quantifi-

cation. The results showed that vancomycin has a good linear relationship of signal

intensity vs. concentration in the range of 1.56-50. 0 mg/L with the linear correlation

coefficient (R*)=>0. 99, and the limit of detection and limit of quantitation are 0. 19 and

1.56 mg/L. respectively. Intra-day and inter-day precisions are 1.62%-3.82% and

2.07%-5.07%, respectively. The recoveries of vancomycin in serum samples are
95.97%-97. 74%. The coefficient of variability (CV) of matrix effect normalization fac-
tor is less than 7. 60% . CV of sample stability is better than 4.26%, and CV of long

interval sample analysis is better than 2. 13%. The method was verified by the determi-

nation of low, medium and high quality controls, and the results were all within the
range of target values. QLIT-6610MD, AB API4000 and YS EXACT 9900MD were

used to determine 42 real clinical serum samples. The correlation and consistency of the

data were analyzed by Deming regression, Bland-Altman analysis and Pearson correla-

tion analysis. The results showed good consistency among the results obtained by the

three spectrometers, indicating that the data of three instruments are comparable,

which prove that the home-made QLIT-6610MD can reach the quantitative accuracy of

triple quadrupole-mass spectrometer. The instrument can effectively reduce the interfer-

ence of matrix ions and enhance the capture efficiency of target ions, based on quadrupole-

linear ion trap tandem mass spectrometric technique. QLIT-6610MD has great potential to

provide a new instrumentation solution for real-time clinical analysis in the future.
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Table 1 Mass spectromic parameters
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(m/z)  (m/2) time/ms g Point  energy/ %
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Fig.1 Mass spectrum and structural formula of vancomycin
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Fig. 4 Optimization of mass spectrometric parameters
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Table 2 Precision and accuracy of vancomycin
WIEE i 9
Concentration/(mg/L) Accuracy/ %
PaS L, JEURNE - 2
feei B e 52 e SRS " ‘
Compound Nominal Measured Recovery/ % H H 1]
Intra-day Inter-day
concentration/ concentration/
(n=3) (n=3)
(mg/L) (mg/L)
T EE 4 3.89+0.15 97. 36 3.82 5.07
9 8.80+0. 31 97. 74 3. 50 4.41
40 38.38+0.62 95.97 1.62 2.07

2.2.4 Kl RRFERMR 43l LL 3 5 10 f%
{ZM 1 (S/NDFE K 6 R (limit of detection,
LOD) #il &£ & BB (limit of quantitation, LOQ),
LR T R A 5 R TE A CV<C20%0 . 7E
25 LT HOIA — VR BE ) T ol R R PR T
Fie 1.3 Wik AT RE ST AL B S SR b BT, T
WHEEZ M LOD A1 LOQ 4351 0.19.1. 56 mg/L,
CV {4359k 12.10%.7.56 % ,

2.2.5 RN B3 A H M E & 100
pLa A 350 p L 350 & S Ui H F Ut & 1
BLOJE 100 pL BVE T TN
A 80 pL B4k, FF A4 10 L AH N He B2 1
3 B R b A VR PN B T R 15 B
fR 3V B Y B AR MEAE i R RE O R A
FE 3 U9 3 U7l o R T AR Ay B N A 0 T
LA, . BU180 pL MEALK, A% 10 L AR
W BE 14 T i B 2R b T A VRN P AR R 15 )

R 3 Vi B B R AR HE AR o B AR
HATHERE 3 LR BRI B, KN
WETE AR B, o 43 535800 o B 3R AN AR 1Y B 5
K. B A/B, sl 7 8 R A /B,
Br DA NAR B L BT R 1 A, /By IS N AR IH —
Al B R 5T PR AR R v B Y U — Ak R BT A
Tyl k 1.28.1.13.,0.87,CV {43 W h 7.60% .
6.14% .6.85% L F 15083k,

2.2.6 RUEVE  BOUTH R RIS MRS
HNML AT 3R AT 4.9.40 mg/LAG. &
3 AR B Y IMLVE B FEAS B2 A A 4 4 C R
M 24 h R FREE 3 WKL K — 20 CERATE 30 K
B R E M BRI E 3 IR UK
R E 5 bR om e B B 25 45 R 5 TR 3,
Fr A v BERE S CV<<4. 26 %L T 159 B3k, 3
W17 T B AR S TE DA VR B A SRR T AR
FEVE R

R3 FEHBEZEMREN

Table 3 Consistency of vancomycin

4 CHE 24 h [ S 3 K —20 CHATF 30 K
L 4 °C for 24 h Freeze-thaw 3 times —20 °C Frozen for 30 day
7 e
PaAS i Sl . .
t=a Nominzl S5 e e e Sk e
Compound concentration/ Measured % B Measured by Measured A % BE
(mg/L) concentration/ Accuracy/ % concentration/ Accuracy/ % concentration/ Accuracy/ %
(mg/L) (mg/L) (mg/L)
ThEE 4 3.944+0.09 2.28 3.86+0. 16 4. 26 3.7940.10 2.68
9 8.8940. 28 3.13 8.59%0. 24 2.73 9.59£0. 27 2.85
40 39. 6640. 78 2.01 37.204+0. 83 2.23 40.7340. 92 0.53
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Fig.9 Long-term stability of vancomycin by QLIT-6610MD
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Table 4 Quantitative results of QC samples
QLIT-6610MD ] i
ey S LR 4 710 ]
A6 1) 3% TR 3R Target value/ Target value
Compound Type
Result of determination/(mg/1.) CV/% (mg/L) range/ (mg/L)
T ER IG5 45 4.71 4. 49 4.13 3.31~4.97
oA 10. 94 5.71 9.48 7.58~11.37
o 39.59 5.93 40. 87 32.69~49. 05

2.4 EERERKGN

oy Bk A E R B QLIT-6610MD, AB
API4000 F1 YS EXACT 9900MD 3 & % #H {4
BRI R 42 N LY R L T
RO RAE 2.14~35.94 mg/L JwH M. FH
Deming [9] 57041 3 6 43027 I %E 45 R A9 — vk
45078 T 10 B fla 19 4R 81 0 5 e 2 42 3
PRUER) v = o, B R4 A9 — k. Bland-
Altman 73 #7 [&] o B O BEAS P AE 95 00 — Bk
D[] P FRAD B (n = 3 AL i 700, 8 T 1L
2 Pearson fSEME .3 G XA A 19 R {EHEY

KF0.998 0, HEEBL p<<0.01 A9 &b 25 1 K.
IR AR R 3 AR I E 4 R AR R
Ui — 80k B EAFH A QLIT-6610MD H] ik |
= DUAR AT B A A R B KCF-

3 &R

AEFER A A EOFH A QLIT-6610MD
R - 3 IK 0 AR T L S 1 v U oM 3
TId R TTE . BEAS Y R A L AR B
I [a) 6 H AR TE T4 BT S T I BA R
LR YE. fE1.56~50.0 mg/L WHE M, J7

40F 4=0.985x—0.113 a | o %[ y=1.081x-0672 b | o O =1.007—0544 ¢ o -
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Fig. 10 Deming regression results of actual serum sample
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Fig. 11 Bland-Altman analysis

results of actual serum sample
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