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Summary: So far, no referent method has been reported for determination of 4-methylbenzylidene camphor UV filter in 
sunscreens. The aim of this study is to develop and validate an HPLC method for determination of 4-methylbenzylidene camphor UV 
filter in sunscreen formulations (singularly and in combination with octocrylene, octyl methoxycinnamate and octyl salicylate chemical 
UV filters as well as with physical UV filters zinc oxide and titanium dioxide). HPLC method has been developed and subsequently 
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validated for determination of 4-methylbenzylidene camphor UV filter in sunscreen products, which is applied both singularly and in 
combination with octocrylene, octyl methoxycinnamate and octyl salicylate chemical UV filters as well as with physical UV filters zinc 
oxide and titanium dioxide. The method is based on the effective chromatographic separation of UV filters according to their retention 
times, at combined presence in the cosmetic product and following quantitation of each UV filter versus calibration curve of certified 
referent substance by the method of external standard. A total of 58 tests were carried out, on which the following parameters were 
examined: linear range from 0,25 g/cm3 to 100 g/cm3 (from 0,13 to 50,00%); limit of detection (LOD) – 0,05%; limit of quantitation 
(LOQ) – 0,15%; working range from 0,30 g/cm3 to 100 g/cm3 (0,15 to 50,00%); repeatability – in 3% 4-methylbenzylidene 
camphor – standard deviation (SD) – 0,0602%; reproducibility – in 3% 4-methylbenzylidene camphor – relative standard deviation 
(RSD) – 2,10%, under conditions of repeatability; analytical yield of 1% 4-methylbenzylidene camphor concentration in the cosmetic 
product – 1% – 98,20% (95,00-106,00%), at 2% – 99,00% (95,00-103,00%), and at 3% – 97,90% (95,00-103,30%). The proposed 
HPLC method development and validation are rapid, precise and accurate, which is useful for the routine determination of 4-
methylbenzylidene camphor UV filter in sunscreen products. 
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. 1.      UV : 4-Methylbenzylidene Camphor, Octocrylene, Octyl 

Methoxycinnamate  Octyl Salicylate (   25 μg/cm3  ) 
 

 1.        (h) /  (C  μg/cm3)  UV   
4- ethylbenzylidene amphor 

, μg/cm3 h 
0,250 5,42385 

2,500 21,50173 

5,000 42,36176 

12,500 110,25607 

25,000 204,61568 

50,000 359,60712 

100,000 754,02905 
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 4-methylbenzylidene camphor, VWD1 A

Correlation: 0.99914

 Rel. Res%(1): 0.000      

 Height = 7.96012791*Amt -8.8900581

 
 
 2.        (h) /  (C  μg/cm3)  UV   

4- ethylbenzylidene amphor 
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M       0,25 μg/cm3 
 100 μg/cm3 (0,13-50%). 

    (LOD) –  
  LOD e 0,05%. 

    (LOQ) – -
   LOQ e 0,15%. 

  .    -
 LOQ       
  0,15% (0, 30 μg/cm3),     

      
   50% (100 μg/cm3). -

     -
  ,      

   UV  4-
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  .  

 .     
   ,    

3% UV  4- ethylbenzylidene amphor. 
       

  (n = 6).     
. 2.      

,      

  (SD),    -
 – 0,0602%. 

 2.     -
   (   %)   3 % UV 

 4- ethylbenzylidene amphor   -
  

  (C), %   
UV , % n X , % SD, % RSD, % 

3 6 2,87 0,0602 2,10 

 
 .   

    -
 (RSD)     – 

2,10%. 
  .  . 3  -
      UV  

4- ethylbenzylidene amphor.   15 
,      

 :   1% –  95,00  
106,00%,   2% –  95,00  103%, 
   3% –  95  103,3%.  

 3.      UV  4- ethylbenzylidene amphor,  1%, 2%  3%  
   

 , %  , %   
UV , % n 

min max X  min max X  
SD, % RSD, % 

1 5 0,95 1,06 0,98 95 106 98,20 4,4385 4,52 

2 5 1,90 2,06 1,98 95 103 99,00 2,9155 2,94 

3 5 2,85 3,10 2,94 95 103,3 97,90 3,2700 3,34 
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