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Purpose 

To develop extraction methods for commercial lidocaine 5% topical systems. Complete extraction of 

topical polymeric systems can be challenging but is a necessary part of assuring the quality of the 

products. The methods developed for both systems (A and B) were successful with complete recovery. 

An analogous extraction and UPLC analysis methods were developed and validated for swabs used for 

wiping the lidocaine pouch, gloves associated with clinical study and subject’s skin after removal of the 

topical systems. The lidocaine recovered from these locations is used as part of estimating the mass 

balance for lidocaine in the clinical study.  

Method 

The variables used in developing the extractions methods were; temperature, volume of chloroform, times 

of back extraction, timing and duration of sonication and shaking. It was necessary to cut both systems 

(10 cm X 14 cm with different thicknesses) into small pieces before soaking to increase the surface area. 

For Product A, the systems are sonicated for 1 hour with 100 mL chloroform at ambient temperature, 

shaken for 10 mins followed by 3 back extractions with pH 3.4 acetic acid (repeating the process 4 times). 

After 4 periods of sonication, the systems are left soaking in the remaining chloroform for 24 hours at 

room temperature followed by an additional 3 back extractions.  

For Product B, the systems are sonicated for 1 hour with 100 mL chloroform at ambient temperature, 

shaken for 1 additional hour followed by 3 back extractions with pH 3.4 acetic acid and then shaken for 

another 1 hour. The procedure is repeated 4 times. After 4 periods of sonication, the systems are left 

soaking in the remaining chloroform for 48 hours at ambient temperature, and 3 back extractions are 

carried out every 24 hours (until the LOD is reached). The total amount of extracted sample is calculated 

according to a standard curve and the cumulative percentage of extraction is calculated based on the label 

claim. 

A UPLC method was developed and validated for use in analyzing the samples, which showed the 

extraction methods developed work well for both products with complete recovery. 

For Swabs, 4.5 cm x 4.0 cm in shape, the extraction method developed was a one-step sonication for 30 

mins in 20 mL chloroform followed by liquid-liquid extraction with acetic buffer (pH 3.40), repeated 3 

times to complete the study. 

Results 

The methods developed for both systems (Product A and Product B) were successful with complete 

recovery, 100% and 98.45%, respectively.  The recovery study was performed by spiking 20% of label 

claim standard with further extraction and analysis for Product A and Product B.    

1. Shaking time: the data showed that the longer the product was soaked in chloroform, the 

more API was extracted from the products, as expected.  



 

2. Temperature study: the data showed no significant difference between the products 

extracted with and without temperature control. Because chloroform is the extraction 

medium and taking safety into account, the method without heating was preferred. 
 

3. Times of back extraction: the data showed only 0.002 mg of API was extracted from the 

4th extraction. Three times back extraction for each period of sonication was sufficient.  

 

4. Time of sonication: according to the data, extra API was extracted from Product A, 

which was needed to get a complete recovery based on the label claim. Therefore, four 

periods of sonication were required to achieve complete recovery.  

 

5. Volume of chloroform used: the initial 100mL chloroform was reused for the 

subsequent periods of sonication, the extra API was extracted from products compared 

with runs in which fresh chloroform was used for each circle of sonication.  
 

 



 

6. The total amount extracted from swabs is 0.32% ±0.36 label claim from 20 subjects for 

Product A and 0.29% ±0.88 label claim from 21 subjects for Product B.  

 

7. The difference of extracted lidocaine from the swabs used for wiping the subject’s skin 

after removal of the topical systems located on the left, middle and right side of subject’s 

back was not detected. P-value of Product A from 20 subjects is 1.00 and 0.95 for 

Product B from 21 subjects.  
 



 

 

Conclusion 

Two methods were developed using repetitive and energetic extractions of the topical systems to achieve 

reproducibly (virtually) complete extraction of the active ingredient (lidocaine) from two different topical 

products. An analogous extraction method was developed and validated for swabs used for wiping the 

lidocaine pouch, gloves and skin from the associated clinical study. The USP method was the starting 

point for analysis with transfer and validation from HPLC to UPLC used to optimize the method. The 

conditions were optimized to conserve solvent and time while minimizing the risk of exposure to the 

extraction solvents. 


