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Tab 2  Table of standard uncertainty 
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Quantitative Determination of Three Local Anesthetics in Delay Drugs by UPLC-MS/MS 
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ABSTRACT: OBJECTIVE  To establish a method for the quantitative determination of 3 local anesthetics in delay drugs by 

UPLC-MS/MS. METHODS  Chromatography was carried on a Waters BEH C

18

 column(50 mm×2.1 mm, 1.7 µm) with the 

column temperature at 35 �, using 0.02 mol·L

−1
 ammonium acetate water solution(containing 0.1% acetic acid)-acetonitril 

(72�28) as mobile phase at a flow rate of 0.2 mL·min

−1
. Determination was performed by multiple reaction monitoring mode 

using electrospray ionization in positive ion mode. RESULTS  Three chemical medicines had good linear relationships in 

20−200 µg·L−1
(r=0.998 8−0.999 8), average recoveries were 98.2%-101.2%, the limits of quantitation and detection were 

0.5 µg·L

−1
 and 0.1 µg·L

−1
, respectively. CONCLUSION  The method is rapid, sensitive and accurate, and could be an 

appropriate technique to detect the local anesthetics in delay drugs.  

KEY WORDS: UPLC-MS/MS; multiple reaction monitoring; local anesthetics 
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1  ����� 

Waters Alliance-Quattro MicroÑÂ½¾-�¾

Òxø(ùúWatersûü)�½¾ý� Waters BEH 

C

18

þ!��ý (50 mm�2.1 mm�1.7 µm)W

SB-5200DTN å,���¼(���	��
ô�

�n
ûü)WR 200 D ��ÚD±��(�ú�+

��ûü)� 

�¡���%¬�(��N100456-200301�0

ðN100%)r�¡�+��%¬�(��N100341- 

200702�0ðN93.4%)°��¡����%¬�(�

�N100548-200401�0ðN100%)��/1ú 

�2�p!"#$W¨©���� 2 �(��� A

°���B)°������ 1�(���C)���

%��&'(()ûü�½¾0)W&¡*(ú2+

ÇAB,Tn
ûü�D±0)W��å0�� 

2  ����	 

2.1  %¬�-Ñef 

.%¬��¡���r�¡�+��r��

¡���� 11.30�12.92�11.77 mg�/0-!�

D12 50 mL �31�@&'-456789ð�

:;W</0�. 1.0 mL�=2 50 mL �31�

@ 50%&'-Ñ6789ð�:;�eC> 1 mL

<?@ 4 µg 	AfÑ� 

2.2  Á,�-Ñef 

.��� A 1 Þ���� B 3BCD��<2

50 mL �31�@&' 40 mL�å,
. 15 min�

EF8GH�x&'6789ð�:;�Ig�

.JIÑx 50%&'-ÑKL6 5 000M�NÁ,

�-Ñ� 
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.��� A Ð��¦é����� C Ð�O

¦é��=<efD1N5�¦é�°O¦é�

-Ñ� 

2.3  ½¾-�¾PQRÓÔSx¦,ä 

2.3.1  ½¾PQ  Waters BEH C

18

½¾ý(50 mm�

2.1 mm�1.7 µm)W? 0.1%&¡	 0.02 mol·L

−1
&

¡*-Ñ-&'(72T28)�YWU7N0.2 mL·min

−1
W

ýHN35 VWWé�N5 µL� 

2.3.2  �¾PQ   XY��CZZÚA(ESI)L

Y�+æçè�(MRM)�p�ZÚ�[ZÚ�\

]^U�� 500 L·h

−1
�ZA^U�� 50 L·h

−1
�_

^U�N0.1 mL·min

−1
W.é`a�bRcdb�

ef 1�g!%¬�-Ñ	hZÚUiei 1� 

� 1  3 ��������	 

Tab 1  Three local anesthetics MS parameters 

lmn \opo Z9po qrst/V uvst/eV 

wxy 265 176 20 10 

z{xy 235 86 15 12 

S|}~�xy 275 126 20 18 

2.4  L<jk¦lm 

.�¦é�°O¦é��«n2.2opqL<

efÁ,�-Ñ�«n2.3opq½¾�¾PQ�

!��¦é�pq����O¦é�%p�r\

s�½¾iei 1� 

2.5  t¦uÓlm°!�q
	ÌÍ 

/0�.g!%¬�AfÑS��x 50%&

'-ÑKL67N5%¬�Óv-Ñ�w<�!�

o%¬�-Ñxð�yz��<A!�!�ZÚ

{M|�}z�~e���t�����Lh�

���r�+��r����		t¦LhD1

� Y=132.9X+324.1�Y=105.8X+90.3�Y=190.6X+ 

98.6�r D1� 0.998 8�0.999 8�0.999 8�> 20~ 

200 µg·L

−1
�t¦uÓ���È��� 10 ©!�

q
� 0.5 µg·L

−1
(n=6� RSD D1� 4.52%�5.01%

° 5.12%)�È��� 3 ©p�
� 0.1 µg·L

−1
(n=6�

RSD D1� 5.32%�5.61%° 6.12%)� 

2.6  /0ð,ä 

D1/0�.�fÑ¹e�r1r�(20�100�

200 µg·L

−1
)3 Kxð	-Ñ�«n2.3opq	½¾

�¾PQ�D1>= 1 d ���Wé 3B��JW

é 3 d�����R�Ä/0ð�ÎÏef 2� 

 

� 1  
��
� 

A−�m-.��B−��8��C−��8��1−z{xy�2−~�x

y�3−wxy 

Fig 1  Total ion chromatograms 

A−reference substances; B−positive sample; C−negative sample; 

1−lidocaine; 2−ropivaraine; 3−dicaine 

� 2  �������(n=3�

sx ± ) 

Tab 2  Results of precision test(n=3, 

sx ± ) 

lmn 

�[/ 

µg·L

−1
 

����[/ 

µg·L

−1
 

RSD/ 

% 

�(��[/ 

µg·L

−1
 

RSD/ 

% 

 20.60  20.52±0.03 2.35  20.56±0.04 2.46 

103.00 102.97±0.04 1.42 103.01±0.06 1.25 

wxy 

206.00 206.07±0.06 1.30 205.98±0.04 1.31 

 25.84  25.88±0.07 2.20  25.76±0.05 2.32 

129.20 129.31±0.11 1.28 129.21±0.16 1.23 

z{xy 

258.40 258.35±0.10 1.31 258.40±0.24 1.28 

 23.54  23.50±0.17 2.14  23.49±0.17 2.34 

117.70 117.69±0.25 1.25 117.71±0.20 1.42 

~�xy 

235.40 235.26±0.18 1.16 235.36±0.28 1.15 

2.7  ø¼/0ð,ä 

/0�.g!%¬�-Ñ(xð� 40 µg·mL

−1
) 

5 µL�«n2.3opq½¾�¾PQ��JWé 5

B��!<A!�!�ZÚ{M|��� RSD(n=5) 

D1� 1.8%�2.6%�2.0%�f�L<	/0ð��� 

2.8  �!¦,ä 

/0�.g!%¬�-Ñ(xð� 40 µg·mL

−1
) 

5 µL�D1Jef� 0�2�4�6�12�24 hWé�
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�!<A!�!�ZÚ{M|��� RSD(n=6)D

1� 2.1%�1.9%�2.3%�f�%¬-Ñ>GHE

2 24 h ��!� 

2.9  ���,ä 

.;? 3 �²³2	é�OB�x���. 9

��D12 50 mL �31�D� 3��>� 3��

<D1@�%¬� 8�10�12 mg�«n2.2opq

L<efÁ,�-Ñ�D1/0�. 5 µL�w<

�!�3 �²³2 3 K��	���ef 3� 

� 3  3 ����������(n=3�

sx ± ) 

Tab 3  Average recoveries of 3 local anesthetics(n=3, 

sx ± ) 

BC@�A/% 

lmn 

�B I �B II �B III 

w x y  98.2±3.5  99.3±2.5 100.5±1.5 

z{xy  99.2±2.5  98.5±3.1  99.8±1.9 

~�xy 101.2±2.0 100.2±1.5  99.9±1.6 

2.10  �x¦,ä 

,ä1��[ 3 �;=��	½¾ýNWaters 

BEH C

18

(50 mm�2.1 mm�1.7 µm)rWaters HSS C

18 

(50 mm�2.1 mm�1.7 µm)rAgilent ZORBAX C

18 

(50 mm�2.1 mm�1.8 µm)�ÎÏÁ,�-Ñ>_

3 �½¾ý��bN5��	ÎÏ�ýHD1�

35 V° 45 V©�Á,�-Ñ�bN5��	9Ï� 

2.11  é��! 

.Á,�OB�x��2 50 mL �31�«

n2.2opqL<eNÁ,�-Ñ�D1/0�.

Á,�-Ñr%¬�-Ñ< 5 µL���ÑÂ½¾

ø��<A!�!�ZÚ{M|���é�1²

³2xð�WO����>B�x�1	?��

ÎÏ 2 �é�p�qE<?@[����?��

>Bwx� 40 mg ° 20 mg� 

3  
� 

�x+æçè�XYp�©�O���q�

¤¥ 2 K�!	ÝÞZÚ�D1xJ!¦°!�

D±�âãäp�	 3 �²³2�kJ ¡�Î

Ø�> ESI

+

XYq¢£¤� α ¥4�¦§cdb

���>KA!�</ÀN5OKÛÜÝÞZÚ

[4]

�

­¿J¥4LY�!��S!xJ!�p�D±�

3 �¨�CD	t¦©��� 

âãä¶·[Ñ-�Òx(LC-MS)+æçè�

(MRM)<p�¨©����1 3 �²³2?�	

L<�,äÎÏf��é�1l�% 3 �CDr

\s�5ªé�ªêëh«ìí�ÎÏ�Ì�j
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