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Dosing regimen One patch for up to 8 to 12 hours; if pain lasts after using 

the first patch, a second patch may be applied for up to 

another 8 to 12 hours. Do not use for more than 3 days in 

a row. 

Indication Temporarily relieves mild to moderate aches & pains of 

muscles & joints associated with strains, sprains, simple 

backache, arthritis, and bruises 

Table of Contents 

1 Executive Summary ................................................................................................................. 2
 
1.1 Recommendation .............................................................................................................. 2
 

1.2 Phase IV Commitments .................................................................................................... 2
 

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings .............................. 2
 

2 Appendix................................................................................................................................... 8
 
2.1 Filing memo....................................................................................................................... 8
 

1
 

Reference ID: 3264373 



 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

2.2 Individual Study Synopsis ............................................................................................... 10
 

1 Executive Summary 

1.1 Recommendation 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP-2) 

has reviewed the efficacy supplement for NDA 22-029 S12 submitted on May 30, 2012, 

and finds it acceptable from clinical pharmacology perspective.  

1.2 Phase IV Commitments 

None. 

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings 

Salonpas (10% methyl salicylate and 3% l-menthol) pain relief patch was approved for 

temporarily relieves mild to moderate aches & pains of muscles & joints associated with 

strains, sprains, simple backache, arthritis, and bruises in adults under NDA 22-029 on 

February 20, 2008. The pediatric study under PREA for the temporary relief of mild to 

moderate aches and pains of muscles and joints associated with arthritis, simple 

backache, strains, bruises, and sprains in pediatric patients 3 to 17 years of age was 

deferred. 

The current efficacy supplement contains completed single dose (FS-67-HP01-PK1) and 

multiple dose PK (FS-67-HP01-PK2), and efficacy/safety studies (FS-67-HP01-E02) in 

adolescents 13 to 17 years of age. Single dose and multiple dose PK of methyl 

salicylate, salicylic acid and menthol were adequately characterized in adolescents 13 to 

17 years old following the application of the Salonpas Pain Relief Patches. Sponsor 

requested waiver for patients 3 to 7 and 8 to 12 years old (see Medical Officer’s review 

for the assessment of the waiver request). 

Single Dose PK in Adolescents 13 to 17 Years of Age: 
In Study FS-67-HP01-PK1, a single application of two Salonpas patches (also known as 

FS-67 patches) for 12 hours was evaluated in 28 adolescent subjects (male and female). 

Concentrations of menthol, salicylic acid, and methyl salicylate were determined using 
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blood samples collected pre-dose and at 2, 4, 6, 8, 10, 12, 14, and 16 hours after 

application of the patches. Validated LC/MS/MS analytical method was used to 

determine salicylic acid concentration. Validated GC/MS methods were used for the 

determination of methyl salicylate and menthol concentrations. The LOQ values for 

menthol and methyl salicylate were 1 ng/mL. The assay for the determination of salicylic 

acid concentration had a LOQ of 30 ng/mL. The uncorrected and baseline-corrected 

mean plasma PK parameters are summarized in Table 1 and Table 2, respectively. The 

baseline levels for all three analytes were low. After application of FS-67 patches, 

menthol and methyl salicylate were absorbed with median tmax values ranging from 2 to 

4 hours. It was not possible to accurately evaluate the gender or age differences in 

exposure for methyl salicylate and menthol because there were many BLQ values and 

many values close to the LOQ. For the same reason, AUC0-inf and t1/2 for methyl 

salicylate and menthol also cannot be accurately evaluated due to incomplete 

characterization of the terminal elimination phase. 

Salicylic acid appeared in plasma with a median tmax value of 4 hrs. No obvious gender 

differences were observed for mean Cmax, AUC, and t1/2 values of salicylic acid. PK 

values were similar between 16 to 17 years old and 13 to 15 years old. 

Table 1 Summary of the Mean (SD) Plasma Pharmacokinetic Parameters for Menthol, 

Methyl Salicylate, and Salicylic Acid from FS-67-HP01-PK1. 
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Table 2 Summary of the Mean (SD) Baseline-Corrected Plasma Pharmacokinetic 

Parameters for Menthol, Methyl Salicylate, and Salicylic Acid from FS-67-HP01-PK1 

Multiple Dose PK in Adolescents 13 to 17 Years of Age: 
In Study FS-67-HP01-PK2, multiple applications (on 6 separate occasions) over 3 days 

(2 patches every 12 hours – 4 patches/day for 3 days) were evaluated in 28 adolescent 

subjects (male and female). PK of menthol, salicylic acid, and methyl salicylate were 

determined after the last application on Day 4.  

Concentrations of menthol, salicylic acid, and methyl salicylate were determined using 

blood samples collected at baseline on Day 1 and pre-dose and at 2, 4, 6, 8, 10, 12, 14, 

and 16 hours after application of the patches on Day 4. Validated LC/MS/MS analytical 

method was used to determine salicylic acid concentration. Validated GC/MS methods 

were used for the determination of methyl salicylate and menthol concentrations. The 

LOQ values for menthol and methyl salicylate were 1 ng/mL. The assay for the 

determination of salicylic acid concentration had a LOQ of 30 ng/mL. The uncorrected 

and baseline-corrected mean plasma PK parameters are summarized in Table 3 and 

Table 4, respectively. The baseline levels for all three analytes were low.  As the case 

for Study FS-67-HP-1-PK1, it was not possible to accurately evaluate the gender or age 

differences in exposure for methyl salicylate and menthol because there were many BLQ 

values and many values close to the LOQ.  
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No obvious gender differences were observed for mean Cmax, AUC, and t1/2 values of 

salicylic acid. PK values were similar between 16 to 17 years old and 13 to 15 years old. 

Table 3 Summary of the Mean (SD) Plasma Pharmacokinetic Parameters for Menthol, 

Methyl Salicylate, and Salicylic Acid from FS-67-HP01-PK2 (Day 4) 

Table 4 Summary of the Mean (SD) Baseline-Corrected Plasma Pharmacokinetic 

Parameters for Menthol, Methyl Salicylate, and Salicylic Acid from FS-67-HP01-PK2 

(Day 4) 
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Comparison of Adolescent vs. Adults: 
For a preliminary comparison, single dose PK in adolescent males following the 

application of 2 patches for 12 hours are compared with PK data obtained in adult males 

following the application of 4 patches for 8 hours from Study 67-FS-15R included in the 

resubmission of this NDA (see Dr. Lei Zhang’s review for details). Table 5 shows that 

salicylic acid, methyl salicylate and menthol exhibit lower Cmax values in adolescent 

males than adult males assuming PK of all analytes are dose proportional following the 

application of Salonpas patches. No comparison was conducted with the PK data 

obtained in adult males following a single application of 2 patches for 8 hours because 

that study FS-67-122 was not considered acceptable due to unacceptable bioanalytical 

method (see Dr. Lei Zhang’s review for details). 

Table 5 Cross Study Comparison of the Single Dose PK (baseline-corrected) in Adult 

Males (Study 67-FS-15R) and Adolescent Males (Study FS-67-HP01-PK1) 

Study 67-FS-15R 

Adult Males: 4 patches for 8 hrs 

(n = 12) 

Study FS-67-HP01-PK1 

Children 13-17 yrs Males: 2 

patches for 12 hrs (n = 15) 

Cmax 

(ng/mL) 

AUC0-8 

(ng.hr/mL) 

Cmax 

(ng/mL) 

AUC0-8h 

(ng.hr/mL) 

Salicylic Acid 1658 (933) 11065 (5654) 530 (240) 2970 (1358) 

Methyl 

salicylate 

17.1 (15.6) 50.5 (38.6) 7.39 (13.9)* 32.2 (36.3)** 

Menthol 17 (13) 91 (69) 6.02 (4.66) 29.0 (16.0)* 

*n = 14; **n = 10 
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Validated bioanalytical methods were used for the determination of salicylic acid, methyl 

salicylate, and menthol concentrations in human plasma. The limit of quantification, 

precision, and accuracy of the analytical methods are summarized in Table 6. 

Table 6 Summary of the bioanalytical method for determination of plasma salicylic acid, 

methyl salicylate, and menthol concentrations 

Study Analyte Method LLOQ QCs Accuracy Precision 

FS-67- Salicylic LC- 30 ng/mL 60, 200, and 1600 2.7% to 8.5% 2.2% to 5.5% 

HP01- acid MS/MS ng/mL 

PK1 Methyl 

salicylate 

GC/MS 2 ng/mL 5, 50, and 125 ng/mL -5.6% to 5.8% 4.0 to 12.9% 

Menthol GC/MS 2 ng/mL 5, 50, and 125 ng/mL -6.4% to 10.8% 6.1 to 21% 

FS-67- Salicylic LC/MS- 30 ng/mL 60, 200, and 1600 3.1% to 8.5% 1.5% to 4.4% 

HP01- acid MS ng/mL 

PK2 Methyl 

salicylate 

GC/MS 2 ng/mL 5, 50, and 125 ng/mL 0.8% to 5.4% 4.3% to 7.6% 

Menthol GC/MS 2 ng/mL 5, 50, and 125 ng/mL -1.6% to 9.0% 4.1% to 5.5% 
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