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Purpose: Lidocaine, a local anesthetic widely used drug for pain relief is among the highest 
selling transdermal patches in the United States. However, injected lidocaine has occasionally 
been known to result in cardiac arrest and yet  there is an absence of clear guidance on the 
amount of drug release from a topical system that makes it into systemic circulation. Clinical 
studies have been performed to assess the release of lidocaine from two different manufactures. 
The large size and complex nature of the product presented significant challenges for quantitative 
extraction of the drug requiring the development and validation of an equally complex method to 
accurately assess losses from the product. The lack of a placebo also demanded that the content 
uniformity of new patches be carefully assessed to be able to accurately characterize the relatively 
small losses expected. 
 
Materials and Methods:  
The clinical study was comprised of 25 human subjects, each were treated with three units of a 
topical lidocaine product (applied on the lower back) for 12 hrs. The products were removed from 
the subject and a liquid-liquid extraction system consisting of chloroform and glacial acetic acid 
was used to recover the remaining lidocaine. Extracted samples were analyzed using a validated 
UPLC analytical method developed for the purpose. The amount of lidocaine recovered was 
compared with the samples from the different position of application, and between the two 
different formulations. Inter, intra-subject variability was analyzed using unscrambler statistical 
software. Stability studies of aqueous solution of the standards and extracted solutions were 
carried out for 7 days at 2-8°C. In addition, to correct for the effect of lot to lot variability of the 
patches, content uniformity was performed in triplicated to assess the actual amount of lidocaine 
present in individual patch.   
 
Results and Discussion: The extraction method was extremely challenging requiring extensive 
extraction and re-extraction and analysis with product specific conditions for samples from each 
source. The UPLC method used for estimation of lidocaine was validated as linear over a range 
of concentrations from 0.78 µg/mL to 250 µg/mL, with a LOD and LOQ of 0.25 µg/mL and 0.75 
µg/mL respectively. Stability studies showed no degradation of lidocaine in either standard or 
sample solutions for a period of 7 days in aqueous solution. Table 1 shows the average release 
percentage for 10 human subjects obtained from the, ongoing, study. The content uniformity of 
product A obtained was 99.7% and for product B was 104%. The percent recovery of lidocaine 
from the extraction of product A was found to be 6.86 % relative to content uniformity (~ 8% of 
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label claim). While from product B a 15.86 % extraction recovery was obtained (~ 11% of label 
claim).   
 
Conclusions: Based on the manufacturers’ data in the package insert, the two sources of the 
topical systems are expected to release approximately 3% (21 mg/patch) and 11% (15mg/patch) 
of the drug, respectively. However, the results from the current study shown in Table 1 (below) 
 

Table 1 : Lidocaine release study result comparison of Product A and Product B formulation 

 
 
 
 
 
 
 
show results that represent approximately 2.3 (6.86) and 1.4 (15.86) times the amount, 
respectively expected based on CU. Based on label claim, product A is 2.6 times higher, and 
product B is approximately equal to the label claim.  
 
As these data are based on studies from 11 out of 25 subjects, further analysis will be performed 
to assess the trend of lidocaine release from both sources of the patches. However, given the 
complexity of the extraction, an assessment of CU is recommended to generate the most accurate 
data possible. 
 

 
 
 

Figure 1 : Lidocaine amount comparison of inter and intra subject release for (a) Product A and (b) Product B 

Manufacturer %Release based 
on CU 

% released based 
on Label claim 

Product A 6.86 7.99 
Product B 15.86 11.08 


