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HE HM: 25 HPLC X RBEMNZILEERF hiF ¥ 7 & F & ook B Fo R F R L 09 7 k0 2 A Tk
A, Fik: & F 6% 5 28R A K GIRIER, TR A N An4, & B Nucifera Cis( 250 mm X 4.6 mm,
5 um ) &4, AT EE -0.05 mol + L' BB — S 475 (18 : 82, v/ ) AR SNA8, ik 1 mL -« min™", 40 % %k
236 nm, A2 25 °C,# 2 20 pl, GER: 7 & FF R FwAF B WIREAE 1.0~100 pg - mL™' FEE A L%
% A RIF, AR /E WM& 55 A ¥=0.010 6X+0.006 9 (r=0.998 8 ). ¥Y=0.012 7X+0.008 4 ( r=0.998 9 ); vk B s i 25
Wik EAE 1.0~160 pg - mL™' SEE W& X R RAF, AR W& A Y=0.0154X-0.010 1 (r=0.999 1 ); £ &Ik A
1.0 pg » mL™"; Al 4 64 T 34 Aa 2t ek E 39 4 97.8%~103.1%, B A A= B 18] 64945 5 AR AR AR £ 359 < 10%,
R Aa M BT, K 10 B2 7 & FF AR R B G 7T 69 & IUEEAT 7 ik I e, AR A 16 R AR K
Gl KRR AR, B S, TILE S 07 FF RIS e B R E 69 R BTl 52
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Simultaneous determination of vancomycin, aminophylline and caffeine
in children’s serum by HPLC method"

.1 .1 . 1 . . ok
LI Sai’, LI Shou-lin', WANG Dong-liang', SU Ling—ying
(1. Department of Pharmacy, Huai’an Women and Children’s Health Care Hospital, Huai’an 223001, China;
2. The Affiliated Huai’an No.1 People’s Hospital of Nanjing Medical University, Huai’an 223300, China)

Abstract Objective: To establish an HPLC method for simultaneous determination of vancomycin, caffeine and
aminophylline in serum of children patients and apply it to clinical detection. Methods: 6% perchloric acid was
used as protein precipitator and acetanilide was used as internal standard. The determination was performed on
Nucifera Cig column (250 mm x 4.6 mm, 5 pm) with mobile phase methanol-0.05 mol * L' potassium dihydrogen
phosphate (18 : 82, v/v). The detection wavelength was 236 nm, the flow rate was 1 mL * min™', the column

temperature was 25 °C, and the sample size was 20 pl.. Results: The serum concentrations of vancomycin
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and aminophylline were in the range of 1.0-100 pg * mL™", and the standard curves were ¥=0.010 6X+0.006 9
(r=0.998 8), Y=0.012 7X+0.008 4 (r=0.998 9), respectively. The serum concentration of caffeine had a good linear
relationship in the range of 1.0-160 pg * mL™", and the standard curve was ¥=0.015 4X-0.010 1 (r=0.999 1).

Quantitative downlines were all 1.0 pg * mL™". The average recovery rates of the three compounds ranged from 97.8%

to 103.1%, and the relative standard deviations of intraday and daytime precision were less than 10%, indicating good

sample stability. Ten cases of children receiving vancomycin, aminophylline or caffeine were collected for method

verification, which met the needs of clinical detection. Conclusion: The method is simple, rapid, accurate, and is

suitable for the simultaneous determination of serum vancomycin, caffeine and aminophylline in children.

Keywords: high performance liquid chromatography; vancomycin; caffeine; aminophylline; pediatric patients;

serum concentration; simultaneous determination
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1. T8 & (vancomycin ) 2. 450 ( theophylline ) 3. MIMHE ( caffeine ) 4. PI4R (internal standard )

A. %5 1L (blank serum ) B. %5 AL /i PIAR ( blank serum and internal standard ) C. %5 [ L5 XS B8 5 AT B ( blank serum with standards and
internal standard ) D. fifi J J7 7 5 2 A& 4% 0 2 L ML T (serum sample from a pediatric patient after intravenously administration of vancomycin and
aminophylline ) . fii FfI J7 7 8 Z FHER LI ( serum sample from a pediatric patient after intravenously administration of vancomycin and caffeine )
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Fig. 1 HPLC chromatograms of vancomycin, aminophylline and caffeine in serum
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AR DR G X R i A R, R - K
(20 = 80) i B¢ 5 A% L il 1% 200 pg - mL™" A5 1 T 1E
W 0 RS 25 W 3 A A i TR VRGE & 1 2 mL 2
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2K AT DRI PR Y T 2k TR E O R AR O SR AR
BN

¥=0.010 6X+0.006 9 r=0.998 8
Y=0.012 7X+0.084 r=0.998 9
¥=0.015 4X-0.010 1 r=0.999 1

SEOLARI, Ol B R A AR 2 kAR 1.0~
100 pg » mL™ B I G PR oG R RAT; inmEE i 7% 259
W ETE 1.0~160 pg - mL' U Bl e ME L R R A, %
{EME L SIN = 10, FEIAE TEFR A 1.0 pg - mL',

253 KEEE DR SR “2.5.27 WU T A
G RN PR bR vE T AR OE =, I - K
(20 = 80) FCHil e M ARBT VR B A BAa i, oy
% 80.30.2 pg-mL™; 2450 80,302 pg - mL; Wl
MEP 130,402 pg-mlL™' #2 08 “2.47 T F kbt y
L7 A o AL B AU, B H P AT RS 5 IR, iESE S d
e, THE H N H R %R, T &R AR
I PR AR B B A VR H P L H DA % R
RSD {HAE 2.39%~9.7% , 25 F W3 1.,

®1 AHEREFEEMHERZEREER (X£s,n=5)

Tab.1 Precision test results of vancomycin, aminophylline, and caffeine

BLiiNri7id) s H RS %5 % (intra—day ) H 25 Cinter—day )
SHT Canaylyte ) ( concenlralion )/ S BE ( measured concentration )/ RSD/% S B ( measured concentration )/ RSD/%
(pg-ml™") (pg-mL™) (pg-ml™")

TR 2 1.88+0.14 7.6 2.04=0.18 9.0
( vancomycin ) 30 29.40 £ 1.18 4.0 30.19 £2.20 7.3
80 80.43 +2.59 32 81.17 £2.16 2.7

TR 2 1.98 + 0.09 4.5 2.04£0.15 7.3
(‘aminophylline ) 30 30.82 +2.67 8.7 31.32+2.18 7.0
80 79.97 £3.12 39 79.63 +3.08 39

Wi LA 2 2.05+0.17 8.4 2.07 £0.20 9.7
( caffeine ) 40 39.87 £2.45 6.1 40.25+3.24 8.1
130 128.53 £2.96 2.3 127.94 + 4.45 35

254 [ BU2537 WR A T E R AL
BRI PR 5 L v ARGV BB BRI, 4 R 2,47 T
D5 AT I3 R A AL BTG IN , F U S A TR S
Oy o FRFE 15 00 4 e v ) 0 0 S ok B, A

[l 3 Ay S e B 5 B VR B H A . 3 AN RR A =
rf AV R B T A A AR X A1 RE A 97.8%~103.1%,
RSD 7E 2.7%~9.4% , 255 W3 2, BLI7 ik 1 MR A
HEK,

®2 FHEX SFEENMHEEKRRELER (X+s5,n=5)

Tab.2 recovery test results ofvancomycin, aminophylline, and caffeine

FIZ5H (drug) RIS ( Conctimralion )/ SEIHR T (measured funcenlralion )/ [AISR RSD/%
(pg-mL™") (pg-ml™) (recovery ) /%

TIt&EE 2 1.96 £0.15 97.8+7.3 75
(vancomycin ) 30 29.67 + 1.70 98.9+5.7 5.7
80 80.91 £2.21 101.1+2.8 2.7
A 2 2.03+0.18 101.7 9.6 9.4
( aminophylline ) 30 30.67 = 1.83 102.3 + 6.1 6.0
80 80.88 +2.31 101.1£3.2 3.1
[ 2 2.06 £0.18 103.1 £9.0 8.7
( caffeine ) 40 39.71 £2.61 99.3+6.5 6.6
130 130.84 £ 6.19 100.6 + 4.8 4.7

255 FEME 2537 TR AR AL
WP AT 8 ARV B P VS TR, A A R 2,47 T
D7 35 EAT LY B i AL B AG I, 25 558 45 v i T s A
it ST AR I PR AR T R MR IR IR A R

R, S IRE 24 h IR EN: ). 20 CitE 3 A
(CRIIFEAENE ). -20 CLRAL TR 3 Uk (RRLIEIMEE
PE)RSD ¥J< 10%, £WFFM P 7E LR 50 T AR E
PERLF AR 3,
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Tab. 3 Stability test results of vancomycin, aminophylline, and caffeine
i 24 h -20C3H -80 “CRAl 3 K
25 HBVRAE : ( room temperature 24 h ) ‘( long—term =20 °C 3 mouth ) ( fr«\aeze -80 °C / thaw 20 °C 3 times )
(drug) ( concentration )/ SZME B ( measured S BE ( measured SCIVE (measured
(pg* mL™") concentration )/ RSD/% concentration )/ RSD/% concentration )/ RSD/%
(pg-ml™) (pg-mL™") (pg-ml™)

TIhER 2 1.96 +0.16 8.0 1.90 +0.09 4.8 2.02+0.19 93
( vancomycin ) 30 29.90 +2.62 8.8 30.42 +1.99 6.6 30.13 £2.40 8.0
80 80.36 £ 2.57 3.2 79.36 +2.57 3.2 82.73 £3.77 4.6

=S 2 1.90+0.14 73 1.96 £0.18 9.3 1.98 +0.12 6.1
(‘aminophylline ) 30 30.63 +2.52 8.2 29.89 +1.59 5.3 31.46 +2.87 9.1
80 80.17 £2.83 3.5 78.98 +2.38 3.0 80.42 +2.77 3.5

Wi L 2 2.06 £0.17 8.5 2.04+0.12 6.0 2.08+0.16 7.9
( caffeine ) 40 41.03 +2.34 5.7 38.68 +2.87 7.4 40.26 +2.78 6.9
130 132.80 + 6.02 4.5 129.86 + 3.97 2.4 128.74 + 3.40 2.6

2.6 IR

ABFGER I FR Ik xd 10 iz T ER A
2 Bl 8 Wi e R YA 7 7 AL LT 24 0 ke B R A T
Z 10 1] £8 3 v T T B R 45 2 ) R 7 L 28.90~
40.05 mg - kg™ - d™, B 12 h 58 8 h 4525 1 1K, AL Zh
2557 i YL BBl R 4.49~6.01 mg- kg - d, B 12 h 4525 1
YK, W BR] 44 24 351 5 LR 5.13~10.00 mg - kg™ - d7',
RRBZY 1K SHMECIR™ T S22 1,
T3ty 8 R A TR e B i A % 2 4 2 & D
2d.5d M1 5~7 d J5 25 BE IR RR A A T2 8L
D] 255 245 s () AN [ 36 e [ Bl s 2 ok b B ok
PR 250, TR, 6 BIEJLIEAT T &K
2l BERS DN, JOT £ Y B85 91 [ R 4.93~11.05 pg - mL™,

A 2 1) 58 LI 25 9 vk B2 Gk B H bs 4 Wk EE 10~
20 pg-mL, X 5 BRI 5 K B0 L B 2 3 A o 5 o
TR IR R 2 6 8L
AT 0 PR I T 24 v R A TN, B Ik R Y 1L
9.77~28.65 pg - mL™", EH H 0iME B H bR 45 W B
W 7 E 40 18, 24 i I A5 A 7 O o Ak R TR R 8~
30 pg - mL™, 6 Bl H L AR v B 4 Ik bR 2 f iR L
HEAT B B IV 25 1 v BE R I, JB A R RE 43 S Ry
5.30 pug - mL™" 1 6.79 pg  mL™", B3k 3] HAr AW 5~
10 pg - mL™' o DA_b A 25 R I 76 2 ko3 B 2 M Y
P BRI 4. ARES ST W HPLC Jr ik RERE I
e R 7 iy 5 25 2 4% B 0 ol e ATt 245 e 5 Al 14

F4 10 BIBILIFLMRERNER

Tab.4 Results of serum drug concentration in 10 children

%5 (NO.) 51 ( gender ) 2519 (drug)

252437 (administration dosage )/ VG2 ¥ ( concentration )/

(mg-kg'+d™") (pg-ml™")

1 % (male ) Ji 852 (vancomycin ) 30.00 7.43
2 2z (female ) Tty & (vancomycin ) 40.05 11.05
3 '8 51458, ( aminophylline ) 4.49 530
4 5 (male ) Ji i % (vancomycin ) 30.28 10.02
F 5% (aminophylline ) 6.01 6.79

5 4 (female ) WIMER ( caffeine ) 10.00 28.65
6 7z (female ) MIME ( caffeine ) 9.80 16.86
7 5 (male ) WHEA ( caffeine ) 10.00 11.02
8 4z (female ) Ji 82 (vancomyein ) 30.00 6.06
MIHEA ( caffeine ) 10.00 24.55

9 % (male) Ji 82 (vancomyein ) 30.00 5.01
IIME ( caffeine ) 10.00 20.18

10 5 (male ) Ji i % (vancomycin ) 28.90 4.93
WIMED ( caffeine ) 5.13 9.77

AL HREL
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