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Tiempo 

(min) 

Eluente Ba

(% de flujo) 

Velocidad de flujo 

(mL/min) 
Actividad 

0.00 0 0.7 Inyección de la muestra 

3.01 45 0.7  

4.00 45 1.4  

9.00 45 1.4 Fin del análisis 

10.01 0 1.4 Regreso a la composición del gradiente inicial. Equilibrar la 
columna 

15.00 0 0.7 Comienza el siguiente análisis 
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/$2"32/2%,�!3-29%,�3%"����/�!3�.%)�3O��"6�3-!"#%���
/�!3�.%� 3%"� �%,� /$%#03-%,�#��#�1$!#!325"�#�� �!
2#%3!*"!� %� �!� �/2"�4$2"!)� %.-�"2#%,� !$-24232!�F
+�"-��N'HO

�"��!,�4210$!,�;�6�I�,��/$�,�"-!"�!�10"%,�#���%,
$�,0�-!#%,� �"� �,-�� �,-0#2%�� �"� �,-!,� 4210$!,)� �%,
/23%,�80��3%$$�,/%"#�"�!� �%,�/$2"32/2%,�!3-29%,�6
�%,��>32/2�"-�,�,%"��"0+�$!#%,�#��0"%�!�30!-$%�6
�%,� /23%,� 80�� 3%$$�,/%"#�"� !� /$%#03-%,� #�� #�F
1$!#!325"� ,%"� "%+.$!#%,� 0,!"#%� ��� /$�42 %� /#
N9:!,�� -!.�!�IO�

Concentración (mg/mL)a

Nivel 
CL' CE' 

1 3.00 0.0010 

2 4.00 0.0020 

3 5.00 0.0030 

4 6.00 0.0040 

5 7.00 0.0050 

!O� �"� #%"#�� 
Y� 6� 
�Y� ,%"� �!,� 3%"3�"-$!32%"�,� #�� 2#%3!*"!� 6
�/2"�4$2"!� �"� �%,� �,-?"#!$�,�

F 	-!80��/%$�,0�42-%B�,�����9!"�!�*30%-!,�#��;)�J�6
'H� +� #�� 0"!� ,%�0325"� ,-%3A� #�� �/2"�4$2"!)
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%"� �!�+�-%#%�%1*!�/$%/0�,-!)� �,�/%,2.��� ,�F
/!$!$� �%,� �>32/2�"-�,� 6� �%,� 30!-$%� /$%#03-%,� #�
#�1$!#!325"�#�� �%,� 3%+/0�,-%,�#�� 2"-�$:,� N9:!,�
-!.�!�IO�

�	�
	�63��2�+/%,�#��$�-�"325"�/!$!��%,��>32/2�"-�,)��%,
/$2"32/2%,�!3-29%,�6�,0,�/$%#03-%,�#��#�1$!#!325"�

Nombre del pico Nombre del compuesto
a)

tr
b)

1 Metabisulfito de sodio 2.42

2 Epinefrina 3.03

3 Lidocaína 7.30

4 Benzoato de sodio 8.50

pd1 Oxidación de la Epinefrina 2.53

pd2 Ataque de sulfito en la Epinefrina 2.48

pd3 Hidrólisis ácida de la Lidocaína 2.55

pd4 Oxidación de la Lidocaína 2.53

!O��$2"32/2%,� !3-29%,)� �>32/2�"-�,� 6�/$%#03-%,�#��#�1$!#!325"�%.-�F
"2#%,� !$-24232!�+�"-��� � .O� -2�+/%�#�� $�-�"325"�

�%� ,�� %.,�$9!� 2"-�$4�$�"32!� /!$!�"2"10"!�#�
�!,� -$�,� 3%"3�"-$!32%"�,� �",!6!#!,)� !� �%,� -2�+/%,
#��$�-�"325"�#���!�2#%3!*"!�6��!��/2"�4$2"!�

($-�	
$�	�

!� �2"�!�2#!#�#�� �!� $�,/0�,-!�#���#�-�3-%$�/!$!
3!#!�/$2"32/2%�!3-29%�,��#�-�$+2"!��"����$!"1%�80�
,�� +�"32%"!� �"� �!� /$�/!$!325"� #�� ,%�032%"�,
�,-?"#!$�NDHF'DHP�#���!�3!"-2#!#�-�5$23!�$�/%$-!F
#!�/!$!����/$%#03-%�2#%3!*"!�;P��FMHO)�3!#!�"2F
9��� ND� �"� -%-!�O� �,� 2"6�3-!#%�/%$� -$2/�23!#%� N"�W

'DO���!$!��%,�1$?423%,�#��Z$�!�9,�3%"3�"-$!325"�N+1Q
+O�/!$!��!��/2"�4$2"!�6��!�2#%3!*"!�,��-2�"�"��%,
,2102�"-�,� $�,0�-!#%,B
F �/2"�4$2"!B

�30!325"�#���!�$�3-!B�Z$�!�W�;�;J�>�'HC�>�N3%"F
3�"-$!325"O�[�J;CD)�3%�4232�"-��#��3%$$��!325"�N$O
W� H�EEEM)� 3%�4232�"-�� #�� #�-�$+2"!325"� N$;O� W
H�EEE<��%,��*+2-�,�#��3%"42!"L!�/!$!��!�/�"#2�"F
-��6���� 2"-�$3�/-%� ,%"B�;�;J�>�'HC�V�;�;I�>�'H<�6
J;CD�V�CJHH��N/!$!���W�H�HD�6�"F;�1$!#%,�#���2F
.�$-!#O�
F 2#%3!*"!B

�30!325"�#���!�$�3-!B�Z$�!�W�'�;<�>�'H<�>�N3%"F
3�"-$!325"O�[�'DCMEE)� 3%�4232�"-��#�� 3%$$��!325"
N$O�W�H�EEMM)�3%�4232�"-��#��#�-�$+2"!325"�N$;O�W
H�EEC<��%,��*+2-�,�#��3%"42!"L!�/!$!��!�/�"#2�"-�
6����2"-�$3�/-%�,%"B�'�;<�>�'H<��V�';JMI�6�'�DM�>�'HD

V�'�CC�>�'HD�N/!$!���W�H�HD�6�"F;�1$!#%,�#���2.�$F
-!#O�

����$$1-

�!$!� �9!�0!$� �!� $�/$%#032.2�2#!#� 6� �!
$�/�-2-2.2�2#!#)�,��0-2�2L!"�-$�,�"29���,�#��3%"3�"F
-$!325"�� �,-%,� "29���,� ,%"� $�/$�,�"-!#%,� 3%+%
/%$3�"-! �,�6�,%"�%.-�"2#%,�3%"�.!,���"� � �!�3%"F
3�"-$!325"� -�5$23!� #�� �%,� /$2"32/2%,� !3-29%,
N�/2"�4$2"!�6�2#%3!*"!O��"����/$%#03-%�2#%3!*"!
;P��FMH�U�

��+�,$,$�$
$�	�

!� -!.�!� J� /$�,�"-!� �%,� $�,0�-!#%,� #�
$�/�-2-2.2�2#!#�/!$!� �!��/2"�4$2"!� 6� �!�2#%3!*"!�
	80*� ,��+0�,-$!� ��� /%$3�"-! ��+�#2%)� �!� #�,92!F
325"��,-?"#!$�6����3%�4232�"-��#��9!$2!325"�

�	�
	�73���,0�-!#%,�#��$�/�-2-2.2�2#!#�/!$!��!��/2"�4$2"!�6��!�2#%3!*"!�

Porcentaje medio ± S CV(%) 
Porcentaje de los principios 

activos con respecto a Lidocaína 

Epinefrina Lidocaína 

N° de análisis 
Epinefrina Lidocaína Epinefrina Lidocaína 

80 75 3 73.3±2.3 74.6±1.0 3.2 1.3 

120 100 3 122.7±2.4 99.9±0.1 1.9 0.1 

160 125 3 162.7±2.4 126.1±0.4 1.4 0.3 
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�"��,-!� -!.�!� ,��%.,�$9!�80�� ��� 3%�4232�"-��#�
9!$2!325"�+?,� !�-%� /!$!� �!��/2"�4$2"!� ,�� %.-2�"�
30!"#%� ��� "29��� #�� 3%"3�"-$!325"� �,� MHP� N;HP
+�"%,�3%"3�"-$!#%�80���"����/$%#03-%�2#%3!*"!
;P��FMH�UO)��,-��3%�4232�"-��#��9!$2!325"�3!��#�"F
-$%�#���+?>2+%�!3�/-!.���#��0"�+:-%#%�!"!�*-23%
30!"#%���� �*+2-��#�� !3�/-!325"�#��� $�,0�-!#%��,-!
�"-$��EDF'HD�6�,��-2�"�"�-$�,�$:/�23!,�NP
��W�I�IO�
%,�3%�4232�"-�,�#��9!$2!325"�/!$!��!�2#%3!*"!�"%
,%"�+!6%$�,�#��'�I�P�

	�10"!,� /0.�23!32%"�,� /$�,�"-!"� $�1�!,� 80�
2"#23!"� 80�� �%,� 3%�4232�"-�,� #�� 9!$2!325"� +?>2F
+%,� /�$+2-2#%,� /!$!� 0"� !"!�2-%� ,%"� 40"325"� #�
,0�/%$3�"-! �� �"� �!�+0�,-$!���!$!� �!��/2"�4$2"!)

80�� �"� �!� +0�,-$!� -2�"�� 0"� /%$3�"-! �� #�
H�HH';DP)� �,-%,� 
�� /0�#�"� ,�$� 7!,-!� 0"� C�IP
NEO��%,�$�,0�-!#%,� ��,-?"�/%$�#�.! %�#���,-��9!F
�%$�

��+���&�$�$
$�	�

���!"?�2,2,�#���%,�-$�,�"29���,�#��3%"3�"-$!325"
�,� $�!�2L!#%�/%$� -$2/�23!#%�/%$�#%,� !"!�2,-!,�#24�F
$�"-�,� �"�#*!,�#24�$�"-�,�

!� -!.�!� D� /$�,�"-!� �%,� $�,0�-!#%,� #�
$�/$%#032.2�2#!#�/!$!��!��/2"�4$2"!�6��!�2#%3!*"!�
	80*� -!+.2:"� ,��+0�,-$!� ���/%$3�"-! ��+�#2%)� �!
#�,92!325"� �,-?"#!$� 6� ��� 3%�4232�"-��#�� 9!$2!325"
3%+%�/%$3�"-! ��

�	�
	�83���,0�-!#%,�#��$�/$%#032.2�2#!#�/!$!��!��/2"�4$2"!�6��!�2#%3!*"!�

�"��,-!� -!.�!� ,��%.,�$9!�80�� ��� 3%�4232�"-��#�
9!$2!325"�+?,� !�-%�/!$!� �!��/2"�4$2"!� �,�#��<�'P�
�,-�� 3%�4232�"-�� 30+/��� 3%"� ��� +?>2+%� !3�/-!F
.��)� ��� 30!��"%�#�.�� ,�$�+!6%$� !��#%.���#��� 9!�%$
%.-�"2#%��"����/!$?+�-$%�#��$�/�-2-2.2�2#!#�N<�JPO�
��� 3%�4232�"-�� #�� 9!$2!325"� +?,� !�-%� /!$!� �!
2#%3!*"!��,�#��H�DP���,-%,�#!-%,� 2"#23!"�80����
+:-%#%�30+/���3%"��%,�3$2-�$2%,�!3�/-!.��,�#��0"
+:-%#%�!"!�*-23%�/!$!�0"��*+2-��#��!3�/-!325"��"F
-$��EDF'HDP�6�-$�,�$:/�23!,�NEO�

�9	�,$,&�
�!$!�#�-�$+2"!$� ,2� �!� �>!3-2-0#��,� !3�/-!.��� ,�

�>/$�,!"� �%,� $�,0�-!#%,� �+/��!#%,� �"� �!� �9!�0!F
325"�#���!�$�/�-2-2.2�2#!#�3%+%�/%$3�"-! �,�#��$�F
30/�$!325"�6�,��!/�23!�0"!�/$0�.!�-�N��W�H�HD)�"�W
E�6�"F;� 1$!#%,�#�� �2.�$-!#)� --!.�!�W�;�I'O� N9:!",�
-!.�!,�<�6�CO���!"-%�/!$!��!��/2"�4$2"!�N-�>/�W�H�CDO
3%+%�/!$!��!�2#%3!*"!�N-�>/�W�'�;HO�,���"30�"-$!
80��-�>/��\�--!.�!�6�/%$��%�-!"-%�"%��>2,-��#24�$�"32!
,21"2423!-29!� �"-$�� �!� $�30/�$!325"� +�#2!� 6� 'HH)
3%"42$+!"#%� �!� �>!3-2-0#�#���+:-%#%�
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�	�
	�:3��%$3�"-! �,�#��$�30/�$!325"�/!$!��!��/2"�4$2"!

% Teórico Resulatado como porcentaje de
recuperación

Muestra 1-80 90.0 95.0 90.0

Muestra 2-120 100.0 103.4 103.4

Muestra 3-160 102.6 100.0 102.6

Recuperación media (n=9) 98.6

Desviación estándar 5.5

Coeficiente de variación (%CV) 5.6

�	�
	�;3��%$3�"-! �,�#��$�30/�$!325"�/!$!��!�2#%3!*"!

% Teórico Resulatado como porcentaje de
recuperación

Muestra 1-75 98.7 98.4 98.0

Muestra 2-100 100.0 100.2 100.5

Muestra 3-125 99.8 100.2 100.4

Recuperación media (n=9) 99.6

Desviación estándar 0.9

Coeficiente de variación (%CV) 1.0

-�>/��,�3!�30�!#%�3%+%B�-�>/�W�
CV

nR ×−100
����2�"F

#%����!�$�30/�$!325"�+�#2!�6�P
�����3%�4232�"-�
#��9!$2!325"�

� ��(��� ���

�2102�"#%� �!� +�-%#%�%1*!� #�,3$2-!� !"-�$2%$F
+�"-�)��,�/%,2.���30!"-2423!$��"�3%$-%�-2�+/%�N'D
+2"0-%,�/%$�+0�,-$!O� 6�0,!"#%�/�80�]!,� 3!"-2F
#!#�,�#��+0�,-$!�N'�3?$/0��W�'�M�+O)��/2"�4$2"!
6� 2#%3!*"!� �"� 30!�802�$!� #�� �!,� ,%�032%"�,
!"�,-:,23!,� 2"6�3-!.��,�#��0,%�#�"-!�� #2,/%"2.��,
3%+�$32!�+�"-���	#�+?,)�3%+%�,��%.,�$9!��"��%,
3$%+!-%1$!+!,)� -!+.2:"� �,� /%,2.��� �!
30!"-2423!325"�#��.�"L%!-%�#�� ,%#2%�

	�#24�$�"32!�#���!�+�-%#%�%1*!�/$%/0�,-!��"��!
+%"%1$!4*!� #�� �!� 4!$+!3%/�!� "%$-�!+�$23!"!
���F;<)��!�30!"-2423!325"�#���%,�/$2"32/2%,�!3-29%,
�,� $�!�2L!#!� �"� 0"� ,%�%� !"?�2,2,� 3$%+!-%1$?423%)
0,!"#%�0"�,%�%�#�-�3-%$�6�3%"�0"!�4!,��+592��/%3%
3%+/�� !�

%,�/$%#03-%,�80�� ,��%.-2�"�"�!�� ,%+�-�$� �%,
/$2"32/2%,� !3-29%,� 6� �>32/2�"-�,� !� �!� #�1$!#!325"

!$-24232!��$�!�2L!#!�N%>2#!325")�72#$5�2,2,�?32#!�6�!-!F
80��/%$� ,0�42-%,O�"%� 2"-�$42�$�"� 3%"� �%,�/23%,�#�
2"-�$:,)�/%$� �%�80�����/$�,�"-��+:-%#%�/0�#��,�$
0-2�2L!#%�/!$!��,-0#2%,�#���,-!.2�2#!#�#���,-��+�F
#23!+�"-%�

!� #�-�3325"� /%$� ��� -2�"�� 0"!� ,�",2.2�2#!#
+�"%$�3%+/!$!#!�3%"��!�#�-�3325"����3-$%80*+23!
N''O�:,-!��,� �!� ,01�$2#!�/%$� �!�����/!$!� �!�#�-�$F
+2"!325"�#���/2"�4$2"!)�/�$%����+:-%#%�#�,!$$%F
��!#%� /$�,�"-!� 0"!� /$�32,25"� 6� �>!3-2-0#� N';)� EO
!#�30!#!,� /!$!� #�-�$+2"!$� 6� 30!"-2423!$� �!
�/2"�4$2"!��"� �%,� 2"6�3-!.��,�!"�,-:,23%,�#�"-!��,
!� �!,� 3%"3�"-$!32%"�,�#2,/%"2.��,� �"����+�$3!#%�

�<��!�������� �

%,�!0-%$�,�#�,�!"��>/$�,!$�,0,�!1$!#�32+2�"F
-%,�!���@��-�-23���	��/%$��!�42"!"32!325"�6�$�,/!�F
#%� !� �,-��/$%6�3-%�

��#������������(� <�=#����

'� �!!,���	��N;HH;O�	"�0/#!-��%"��%3!��!"�,-7�-23,�2"�#�"-2,-$6����

!"����"-��	,,%3��<MNEOB�DJ<FDJ'�

;� �-!"��6� ��� N;HH'O� �!"0!�� #�� !"�,-�,2!� �%3!��� N�#O� �0!"!.!$!
T%%1!",��J^��#�//�JEFD;�

I� �%"������ N;HH'O�	"�,-:,23%,� �%3!��,� �"�%#%"-%�%1*!��
%�%+F
.2!����#��I;NIOB�'ICF'JH�
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�"#23!-2"1��217F��$4%$+!"3��2802#�
7$%+!-%1$!/723�!"!�6,2,
%4�2#%3!2"���6#$%37�%$2#��!"#�2#%3!2"���6#$%37�%$2#��@2-7
�/2"�/7$2"�� 2" �3-!.��� ,%�0-2%",�� �%0$"!�� %4� �7!$+!3�0-23!�
�32�"3�,��CHN''OB�';'D�

D� 
%""%$,� T�	�)� 	+2#%"� ���� !"#� �-���!� ����� N'EM<O� 
7�+23!�
�-!.2�2-6� %4��7!$+!3�0-23!�,�� N�#O� �%7"��2��6� !"#��%",�� ;^� �#
//�JIMFJJC�

<� �%6�������� N'EM<O� ��$2"32/2%,�#���0*+23!��!$+!3:0-23!�� N�#O�
��9�$-:)���	���;#!��#��//�I<;�F�ICH

C� �!$!,LA2�@23L� ����)� �2�!"%� ��	�)� �2$0.2%� ��� 	� �-!.2�2-6
2"#23!-2"1�
�
�+�-7%#�4%$��/2"�/7$2"��!"#�2-,�!//�23!-2%"�-%
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