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Abstract: Formaldehyde is commonly present in cosmetic products as an ingredient intended to preserve cosmetic
raw materials or as a liberated product from other formaldehyde-releasing preservatives. Since even low level of
formaldehyde can elicit a dermatological reactions in sensitized individuals, there has been a tendency to restrict and
regulate the use of formaldehyde in cosmetic products. In this study, we determined formaldehyde content in 114
commercial cosmetic products such as packs and masks. Formaldehyde was detected at the level ranging from 0.3
to 9.7 ug/mL (ppm) in 36 % of the tested cosmetic products. We investigated formaldehyde content of twelve prod-
ucts specifying to contain formaldehyde-releasing preservatives on their labels. In eleven of ten imidazolidinyl
urea-containing and two 1,3-Dimethylol-5,5-dimethylhydantoin (DMDM hyantoin)-containing products, average of
1.7 ug/mL (ppm) formaldehyde level was detected. The formaldehyde levels detected in our tested products are low
when compared with the maximum authorised concentration 0.2 % (2000 ppm) of formaldehyde in cosmetics accord-
ing to the Korean Food and Drug Administration notice.
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Table 1. HPLC Conditions for the Analysis of Derivatized
Formaldehyde (2.4-Dinitrophenyl hydrazone)

Model Acquity UPLC®, Waters USA
Column Capcell pak Cis,
U 4.6 mm x 250 mm, Sum
A : 0.1 mol/L HCL (40)
Mobile phase
B : 100 % Acetonitrle (60)
Detection Photodiode Array Detector 355 nm
Flow rate 1.0 mL/min
Injection volume 20 ul
Column temperature 30 C
Sample temperature 20 C
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Figure 1. Standard calibration curve for formaldehyde.
Formaldehyde standards were derivatized with 2,4-dini-
trophenylhydrazine and then injected into HPLC. Peak
area of the derivatized formaldehyde in the UV -detected
HPLC chromatograms was calibrated with the standard
formaldehyde concentration.
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Figure 2. Typical chromatograms for the analysis of
formaldehyde in the cosmetic products. 2.0 ppm of form-
aldehyde standard (A) or formaldehyde extract from a
sample (B) was derivatized with 2.4-dinitrophenylhy-
drazine and then subjected to HPLC/UV analysis.

vl
o
o

A dslo] =ahxl 2t HJ—S—*]?%
A= HPLC°ﬂ T3t

0_0_
=

L:l
nlm r
e rn
i)

e

T %
—a
1}

o
U

fr gk

) A Rk & HPLC°ﬂ Tdé} %
= 014‘10@4 HFds A 4, 4
0999974 $-4=3+ 24435 YeERYS] U%(Figure D, #
2 AEHL 02 mg o3tk T3 Capcell pak Cis
(250 mm x 4.6 mm 1D. 5 um) Z§& AH&-38te] HPLC
Ho g B3 5| =9 24-51‘4Ei3ﬂ‘é5}°]
g FEAY 93 F4 AR 49 min©® ¥

T2 At O EES Wl glo] #40] 7}—60}93\
tH(Figure 2). 0.1 ~ 10 ug/mL (ppm) 552 ¥524d|
sto]&= GollS sl H7beliA st slgE Al

cat

r:i
=
jz,
%

e 97 % o] =2 3FES Ak
32 W 2 oAz T ZEUHIS|E sRE

ANe 7% 38% 5 9 9 vpxa 1wl AES o
07 IFLYZE SRS A3 Ay 7370 AlEellA
v X5YUEI =yt HEEA Lo4tHTable 2). AEH

J. Soc. Cosmet. Scientists Korea, Vol. 38, No. 1, 2012



o

w7 v

=L

e

54 3 - et 2

Table 2. Formaldehyde Content in the Cosmetic Products
Sampled from the Market

Formaldehyde Total number
Number of samples
(ppm, pg/mL) of samples

) Masks 44

n.d? 73
Packs 29
Masks 24

(25 37
Packs 13
Masks 1

25 -50 2
Packs 1
Masks 1

50 - 75 1
Packs 0
Masks 1

75 < 1
Packs 0

Total ber of
otal number o 114
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Table 3. Formaldehyde Content in the Cosmetic Products
Labeled to Contain a Preservative Known to Release
Formaldehyde

Formaldehyde

Product (ppm, pg/mL)"

typea)

Specified
preservative

Range Average S.D.

Imidazolelidinyly Masks (n=7) 04-18 08 036
Urea Packs (n=3) 05-42 23 113
DMDM ~ ]
Hydantoin Masks (n=2) nd-97 34
Total n=12 nd-97 1.7

“n = number of samples

“n.d. = not detectable; S.D. = standard deviation
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