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Abstract: In this study, a quantitative analysis method was developed using high-performance liquid chromatography (HPLC)
to analyze the content of ceramide NP in lotion, cream, and cleanser formulations in cosmetics. The analysis was performed
using a C18 column, and the mobile phase was set at a ratio of 70 : 30 for acetonitrile and methanol, the flow rate
was set to 0.8 mL/min, and the column temperature was set to 20 °C. The method was verified by analyzing specificity,
linearity, limit of detection, limit of quantitation, accuracy, and precision in accordance with the ICH guidelines. As a
result of validating the method, the linearity of the calibration curve was excellent (R* = 0.99984). The accuracy of the
lotion, cream, and cleanser formulations was confirmed with a recovery rate ranging from 95.11% to 100.48%. The precision
analysis showed a low relative standard deviation (RSD) of less than 0.26%. The limit of detection was 0.902 ug/mlL,
and the limit of quantitation was 2.733 ug/mL. Through this quantitative analysis method of ceramide NP applied in cosmetics,
it is expected to assist in the quality control of products by enabling measurement even when it is difficult to separate
the main peak due to the influence of interfering substances.
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Table 1. Notation of Ceramide Classes
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Figure 1. Chemical structure of ceramide NP.
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Table 2. HPLC Conditions for the Quantitative Analysis of

Ceramide NP
Items Condition
Instrument Agilent 1260 II
Mobile phase Acetonitrile : Methanol = 70 : 30
Column CAPCELL PAK C18 UG 120 A 5 um,
250 mm x 4.6 mm
Oven temperature 20 °C
Flow rate 0.8 mL/min
Injection volume 10 uL
Detector UV 210 nm
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Figure 2. UV-visible absorption spectrum for ceramide NP.
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Figure 3. HPLC chromatograms of ceramide NP. (A) blank, (B) standard solution of ceramide NP, (C) placebo solution of lotion
formulation, (D) spiking solution of lotion formulation, (E) placebo solution of cream formulation, (F) spiking solution of cream

formulation, (G) placebo solution of cleanser formulation, (H) spiking solution of cleanser formulation.
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Table 3. Specificity of HPLC Analysis for Ceramide NP

Concentration Recovery

Formulation (ug/mL) %) Resolution
Lotion 200 99.72 3.85
Cream 200 100.87 10.73

Cleanser 200 99.35 10.61
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Figure 4. Calibration curves of ceramide NP.
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Table 4. HPLC Limit of Detection and Limit of Quantitation of
Ceramide NP

Limit of detection Limit of quantitation
(ug/mlL) (pg/mlL)
Agilent 1260 11 0.902 2.733
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Table 5. Accuracy of HPLC Analysis for Ceramide NP
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Al #3 HAHRSD)E R0161IcE A= Table 7
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A7 Ao LI5%E HE Ao 2% o] gk &
i

2R
1571 918l Alefutol=qinis A
gofel vekgo] Wol o] 200 ugiml SETt E7 T &
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Formulation

(o)

(o)

Concentration Recovery Recovery Mean RSD

(ug/mL)

(o)

100

101.68
100.95
98.81

100.48

1.48

Lotion 200

99.00
100.10
99.78

99.63

0.57

300

100.96
99.36
100.63

100.32

0.84

100

99.18
98.95
98.74

98.96

0.22

Cream 200

98.39
97.80
98.02

98.07

0.30

300

94.98
95.33
95.01

95.11

0.20

100

95.92
96.08
95.44

95.81

0.35

Cleanser 200

95.52
95.16
95.30

95.33

0.19

300

97.03
97.27
97.19

97.16

0.13

CEERES L]

Table 6. Repeatability of Ceramide NP Analysis

i D
Formulation Concentration Area Mean + SD RS

(ug/mL) (%)

369.42902
369.63708
370.17010

Lotion 200 369.62311 0.13
370.16623 + 048
369.39999

368.93622

378.83334
377.90485
378.32031

Cream 200 378.37940 0.20
377.75101 = 0.75
379.65579

377.81110

360.64081
361.25482
359.44037

Cleanser 200 361.09895 0.26
361.55652 + 0.95
362.16339

361.53778

Table 7. Intermediate Precision of Ceramide NP Analysis by
Different Analyst on Different Test Days and Equipment

. C trati RSD
Formulation oncentration Area  Mean + SD

(ug/mL) (o)

351.76752
349.00500
346.73801
Lotion 200 34861072 0.51
348.88010  + 1.77
347.55994

347.71375

345.65399
346.44186
345.34274
Cream 200 34475499 0.40
344.62109  + 1.39
343.97400

342.49628

356.46765
356.16110
355.91272
Cleanser 200 358.76285 1.15
355.87680 + 4.14
363.48560

364.67322
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Figure 5. Stability of analytical solution of ceramide NP in
methanol.
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