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Abstract: Formulations which are dispersed in water are often used in color cosmetics because they are characterized by
no powder flying, not sticky, and high adherence while giving a light feeling of use. However, little research has been
considered on the effect of the pigment on the above formulations used in color cosmetics. In this study, experiments
were conducted to measure and analyze the effect of pigments on the formulation of pigments, organic pigments, and
pearl polish, which are mainly used in the manufacture of color cosmetics, on appearance changes, pH changes, and
photometric stability. Carmine or ferric ferrocyanide coated titanium dioxide mica-based pigments were not suitable for
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use due to poor photostability, with colors appearing on the surface from low viscosity formulations. Organic pigments
had a good photostability of 1% of the formulation which are dispersed in water, but were not suitable for use because
they came out of color on the water surface and did not spread well due to the clumping of powders. The titanium

dioxide mica system pigments coated with pearl polish, inorganic pigments, and iron oxide were suitable for use due
to their excellent appearance and optical stability in the formulation. Furthermore, the pH of all samples distributed by

each pigment seems to be within the range of 3.0 to 9.0, which is suitable for cosmetic applications. This is expected
to help manufacture color cosmetics with a stable water dispersible formulations by selecting and using stable pigments

in anticipation of the behavior of pigments in the formulations.

Keywords: pigments, pH, aqueous dispersions, inorganic pigments, organic pigments
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Figure 1. Systems of water dispersible formulations.
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Table 1. Types of Inorganic Pigments
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QFgAdo] EA] ot E APl AREA] A4 &
2], Ao] AA| Wz} So] BAZF A 4= 9lomg o}
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2.3. XIEHOIZ (Pearlessence Pigments)

AR S I S el 2
A, FA) W, B4 Y a2 S ol
T= 33 311—61-)(4 e 7= olFolrh

AurAoE ekl Ofdk A ok njgRjo] ol B
o B4 % AR BYL o183 Aolck B Y| B9
i) B8 P A ol Fases Yo
2 BRI HRge] 1S oA QFe
2 Zoh *@FAE* w59 o] Aol o} Arsfelet
o] A= go] R ol IHte doA Alstelt
<2 Tl wEkA HAskE o] v WS AA o

o] 74 ZHAle] lofick
3. M=z 3 Ay

3.1, AI%-IXHE

Z=EAF A o] Ao ARRE YRES Table 20 AT

31tk AAY== HDRO-1000 (Hyundai ENP, Korea) ]
2 Sl 22 AMgalick Aol A3 pigmento]

S5 Table 37 20, 19 ALE YR 7} U
A2 HE ol Itz ARSI A Al
RF=geiok (calcium titanium (aluminum, sodium) borosilicate
* titanium dioxide * tin oxide), 57| AA(iron oxides, ultramerine,
chromium oxide, manganese violet), 79l = ASEE, 714
o] IR oXElElgt ulolz} Al Alytitamium dioxide *
mica coated carmine (iron oxides, ferric ferrocyanide)), -3-7]
Ak 50| pigmenisE 717} FAMIAI,

Az &

Type Feature

Name

Extender pigment Skeletal composition pigments

White pigment Pigments that give white
Color pigment Pigment to give color
Pearl Raw materials that give sparkle

Talc, Kaoline, Mica, Calcium carbonate, Magnesium carbonate, Silica
Titanium dioxide, Zinc oxide, Zirconium oxide

Iron oxides, Utramarine, Ferric ferrocyanide, Chromium oxide, Chromium hydroxide,

Manganese violet

Titanium dioxide, Mica, Bismuthoxychloride, Natural pearl(Guanine, etc),
Titamium dioxide Mica coated Carmine, Titanium dioxide Mica coated Iron oxides
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Table 2. List of Used Reagents

Trade name INCI name Company Country
Aristoflex avc Ammonium acryloyldimethyltaurate/vp copolymer Clariant Spain
Clewat n2 Disodium edta Nagase ChemteX Corporation Japan
Sodium chloride Sodium chloride Duksan Korea
Cosdiol sa 1,2-Hexandiol Sina BT Korea
Table 3. List of Used Pigments
Trade name INCI name Company Country
Cloisonne gold 222C Mica*Titanium dioxide*Iron oxides(CI 77491) BASF Germany
Cloisonne red 424C Mica*Titanium dioxide*Carmine BASF Germany
Cloisonne blue 626C Mica*Titanium dioxide*Ferric ferrocyanide BASF Germany
Glare super glitter gold gl-7001g Calcium tlt;il:)lxui?e f](“)irr(l)s(l)l;ci:zze*Tltamurn CcQv Korea
Diamond special flash red cosmi kc9815b Calcium aluminum borosilicate*Titanium dioxide Fuzhou Kuncai China
Diamond special flash gold cosmi kc9805b Calcium sodium borosilicate*Titanium dioxide Fuzhou Kuncai China
(C694424 sun croma fd&c yellow 5 aluminum lake CI 19140 Sun Chemical USA
(C394433 sun croma fd&c blue 1 aluminum lake CI 42090 Sun Chemical USA
C146623 sun croma d&c red 28 aluminum lake CI 45410 Sun Chemical USA
Tarox Iron Oxide 11-100hp Iron oxides(CI 77492) Titan Kogyo Japan
(C33134 sun croma black iron oxide Iron oxides(CI 77499) Sun Chemical USA
(33128 sun croma red iron oxide Iron oxides(CI 77491) Sun Chemical USA
Ultramarine blue ec-62 Ultramarines(CI 77007) Ferro Spain
Ultramarine violet Ultramarines(CI 77007) UnivarSolutions ~ Netherlands
Unipure green Chromium oxide greens Sensient China
C43001 sun croma manganese violet Cl 77742 Sun Chemical USA
32 7171 & Ex T e e e A T 59 w50l " w5
bl AR 7171= azi mixer (Direct driven digital d 5 Asto] fefEEe] A7 AU SuidE= st

stirrer, Poonglim Co., Korea)©|th pH &40 ALgH 7]7|=
pH meter (Orion Star A211 pH benchtop meter, Thermo
Scientific, USA)o|th FH|IAEO]| AREE 7]7]&= xenon lamp
solar simulator (DXP500, DY Tech Co., Korea)o|Tl. ARX}A|
+ general colorimeter (JZ-300, Shenzhen Kingwell Instrument
Co., Chinay 2 AL83}9ic

vp copolymerE FAMAA O] HEE gAJA17]AL disodium
edtaS 3131} Disodium edtal= A2 ZAoA] =9l
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Table 4. Formulations of Differential Experiments
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Table S. The pH and ApH of Samples

Igredient Content(g) No. Sample name pH ApH
ngredien
& Sample A Sample B SO Controlled 3.99 -
Water to 100 to 100 s1 Diamond special flash gold cosmi 884 4+ 485
Ammonium acryloyldimethyltaurate/vp ol | ke9805b
copolymer ’ © Diamond special flash red cosmi 815 + 416
Disodium edta 0.05 0.05 ke9815b
Sodium chloride 1 . S3 Glare super glitter gold gl-7001g 698 + 2.99
1,2-Hexandiol 15 15 S4 Tarox iron oxide 11-100hp 550 + 1.51
Pigments 20 1 S5 (33128 sun croma red iron oxide 6.18 +2.19
S6  C33134 sun croma black iron oxide 749  +3.50
Zleletol 2alal Halglo] 4k olgAlo @ Halgm = S7 Ultramarine violet 6.14 + 2.15
3} olAlS Hao}oq Al %{27 C)Oﬂ /\1 pH meter= pH% S8 Ultramarine blue ec-62 733 + 3.34
2R3} pH= 3 3] oAl HHE 24oz o Avls T S9 Unipure green lc 788 480 + 0.81
_';'L%}]\_ = UeRyglch S10  C43001 sun croma maganese violet 396 - 0.03
Sample B—J _‘7_]"_4 A]E‘%‘ Zﬂ —(:5—— H Ué?:’j_' %7101] ]1:3]' S11 Cloisonne red 424C 6.56 + 2.57
o} FHAES AJFHEF AR, AJEH] ‘1’5—}‘8—: NEEEEAL S12 Cloisonne gold 222 C 719  +3.20
5 073 Wi, 420nm A]7]€] xenon lamp= 0]85}] 3 h S13 Cloisonne blue 626C 391 - 0.08
S 1 Y oleka 7PYshan, £ 21 h =3 51 Y, 2 9, 3 Sl4 Cj:;?; asl“u?mir;r;’ala‘lj(‘z‘c 536+ 137
ol 7 A A 7+ A|7o] 9t Ay WIS sl
& 7 o 1] ot e = kL 1 < S15 (394433 sun croma fd&c 624 + 295
17 E‘Q/] A9 Lvalues MAHAIE o]8sto] 3 3] o} ]' blue 1 aluminum lake ’ '
HHE ST & 23S Bk yeERlsloh (C694424 sun croma fd&c
S16 . 632 +233
yellow 5 aluminum lake
4, Zat &l ozt .

4.1, 324 HSHolM Pigmentse| 22t & pH

Sample A®] FFFti= AT AEEY] olF2 HOS
S0, S1, S2, S3, --- S16 0 & JLESINTE S0L o= A|g7e}t
MIRLE Sleh i ARE pignensE B4 e 4
Bk AFO] AR pHi 399 o[k, SI - $3 AT
ot (calcium titanium (aluminum, sodium) borosilicate *
titanium dioxide * tin oxide), S4 - S10= 57| ABAx(iron
oxides, ultramarine, chromium oxide, manganese violet), S11 -
S13&= 7M1 T AR, 7o) I oikstEg nlo|
71A| A A(titamium dioxide * mica coated carmine (iron
oxides, ferric ferrocyanide)), S14 - S162 77| AAE ZF2+
BARsE A|7Eo|t) Table 50f AMEZo] E4ke ZF pigments
AR0) 0|23} pH| H#gh pH WERES 71415}l Figure
20f1= 7} samples @] pHE}}F S02] pHEER] 3.990]] vl Huf
U sl 1 wsh 4Es Jeme Lreglc

Sample A9] 7} A|RESC] BAF AHIE A2 1 A & &

“tested not tested

60 \
55 \/
35
/‘\
30

1 2 3 4 5 6 8 9
Sample

10 11 12 13 14 15 16

Figure 2. The pH of samples.

QRO WHSIGITE 81 - S39] ZIF=gEiRt calcium titanium
(aluminum, sodium) borosilicate * titanium dioxide * tin oxide)
S pigmentsAt -’F/\PO] ZF =L & Tfoﬂ ¢k=7t
oA Hlo] $efuie BRIl ARE B 71 =5
IMZESHA =] ek 91 S A= Eﬁxlt RESAR

oA zFgeRtas sPE EA Ao AR
QFgEH Z o0& AWZETH10-11]. pHE= S0o] ]3] 3 7]<]

EI‘IF lil
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AEZ 1= 7V7F + 485, + 4.16, + 292 v A wWo] =7}
3193tk Calcium titanium (aluminum, sodium) borosilicate, tin
oxide, titanium dioxide'= E-8A4] 0 2 Eof &3l|=]x] &kor)
0] 2= calcium titanium (aluminum, sodium) borosilicate= =
e ol sjgeiin] Seks @ Rol ARES Qe
o b ae) B4 EFSlE Qo] B AFoIA
pHE 2714171 202 melr)

S4 - S109] F17] MAx(iron oxides, ultramarine, chromium
oxide, manganese violet) 5> 2t 7I2fREA] Qhal & Fof B
Al W= iR WEESQLAL, S49k S50 A= el
Alto] Autte 23] pigments7t 7HEAlE oAl AR
55 W QoA = ol pigments®] A Hck pH g
S4 - S10 = S10& S09] v]3f] - 0.032 AE ZF4asigia
U R]&= pH gro] S0of v]sf| S4+= + 1.51, S5+=+ 2.19, S6
2 +3.50, ST + 2.15, S82 + 334, 9=+ 0.81 THg =
7F3F3iet. Tron oxidesol] SfESh= S4, S5, S69] I}5hA>
Z¥Z; FeOOH, FeOs Fe:Os2 H5F S EFslal Qlo] At
of ofsich F4e 4-golelx] HAE gl goleo] He
L RS Wtk 3459 o] 23} e A Li> K >
Ca>Na>Mg>A1>Zn>Fe>N1>Sn>Pb>(H)>
Cu > Hg > Ag > Pt > Au= Fe > H &, Fe7} HEC} 0] 2
3} 3ol 7] whize] AAE 93 Alsisly] 4oz, o
2hA Ho| ik RS Y Q7] 4l7] wheel a4t
AgollA 2 AAE ¢lal A o]Ro] HalL 44 o]
ARE Aol 4 7IAPE Hoh g o] 28] Tt
slo] S4, S5, S69| A9 pHZL S7E o= Hrh
Ultramarine 2] 2442 3NaAl'SiOy'NapS,, chromium oxide+=
00 F YR WE F4g Est glof 417 Al
oFsfet. Wb iron oxidese} HHRPIR HE 4 o]
o] E|aL pds o] 22 4 Z|A7} Eo] 87, S8, S92 pHY}
Z7Vet Ao & HQIthk Manganese violet®] Z43-2 (NHy)Mn
(PYOy) 0.2 Alolli= ZsEARE dzefoll= ot AJake 7HA]
L Qlo] okikg w= sl A|Follk] pH 235]8 gt
Zlog ®olck

S11 - S139] olilslelgt wio|7h A AiF(titamium
dioxide * mica coated carmine (iron oxides, ferric ferrocyanide))
& ulaa 54} krAdo] 2 Bejelo] & S| Fal
TGl SIL S139 A$ £ ol 27} carmine,
ferric ferrocyanide®] Aaxof|4] Ao] -e{Lfel oA Yl
ik S113} S12+&= pH7} S00| w|sj| + 2.57, + 3.20 U=
S7FeF3daL, 813 pHgke] Soof Hs -0.08 453tk
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Titanium dioxide, U}o]7}= E-84Jou} S112] 7% carmine
2SSt camine 714kl YRl 22 A
A7 Qe Hlola ARE F4E ZPshL glof 9
bl olest el ele) ofsl pHrt 5}
o moltk $129] A< iron oxideS E3IL] pH7}
19931, S139] A9 ferric ferrocyanideE E3ISH 71
Fe[Fe(CN)s]o|t}. Ferric ferrocyanides= 4tolli= 7}a}
T ol Rt S 7HAIAL Qlof ok W= 9
F AlFolA pH7F gt A o2 Helck

S14 - S169] R7] MAE BARE AR5 TRe-H7)E
2R G7ol A TAA THIRITE TR 4 o) AR H
T = 3ol 2429 7] Mart =3t Hkgste] Mo 92
Ul & o] S142} S17-& red, S15+= blue, S162 yellow
o PHHYk of5E 584 Ao AIS 2
252 AREe] 454 ARl Ho] el A1g
o] H3}sA] Yt} pHEES Sl4, SIS, SI6 ZHz} + 137, +
225, + 233 W Z7BIAck Al 24 0] 3kl
pHe 5 Z7IRE 2102 HQlth

S ol W= &5 233 A9 pH #l9l= 3.0
- 9.0 oojofgtrt. Ultramarine A14~9] 790l pH 7 m]ete]|
A E%PdshH, ferrocyanide S1E2] 739~ pH 7-& 'dolA
H ESPgsizich T3t f71440] - pH 4 m]9k pH 9
JdellA E¢Hgsiet. 1ejes oo pigments7t QH
2k #9121 pH 5.0 - 6.0 Ale]9] gho] S5 Il %
AlF el a7t gl Aol pH7E 9.0 2A= F71sE AR
o= M9 YmE FUIste] F2aL, pHYZL 3.0 A= W
| a3t Aol el dRE F18ke] pHE
PR H9R wEe 2] & o= Helrth
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Sample BS] g2 AFTH AR5 YA HAE
£ AFYSHA] b Alme} PG HIAEE 7T A A
AlEE o] MAAR Lvalue gk 7510 Table 601
Aefstal 1 ZJolE Figure 3°f IIefz= YeRHICE
Lvaluegto] =25 Mof 77ke Lovaluegto] W&~
= AN 7t L B, ax= AT, b RS
eIl Ho= FEHAE ZI8A] o3 Hej7t SlolEo
7W7AA, HAjolut Ao WMal= o] gli= Flo]7] wiE
of Pxgks Uehl= Lt 27931 a, be] 3R> A<
=y

SREOE QS TGS ff 1 YoflA] S11, S139] A=
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Table 6. The L-value of the Samples tested and not tested
Photostability test

L-value
No. Sample name
Not tested Tested
Diamond special flash
8 gold cosmi kc9805b 5560 55.74
2 Diamond special flash 901 5120

red cosmi kc9815b
S3  Glare super glitter gold gl-7001g 61.10 61.17
S4 Tarox iron oxide 11-100hp 51.67 51.74
S5 (33128 sun croma red iron oxide 38.24 38.27
S6 (33134 sun croma black iron oxide  28.14 28.67

S7 Ultramarine violet 33.70 32.94
S8 Ultramarine blue ec-62 30.87 31.60
S9 Unipure green Ic 788 41.34 44.00
S10 C43001 sun croma manganese violet — 26.80 28.54
S11 Cloisonne red 424C 37.17 4427
S12 Cloisonne gold 222 C 50.67 52.34
S13 Cloisonne blue 626C 3420  42.54
S14 C146623 sun croma d&c red 28 35.07 3647

aluminum lake

S5 (394433 sun .croma fd&c blue 1 2497 2704
aluminum lake

(694424 sun croma fd&c yellow 5
aluminum lake

60 \
- \/ \ tested
pole} h

S16 37.14 38.74

not tested

Sample

Figure 3. The L-value difference between the samples that have
been subjected to the photostability test and those that have not

been processed.

gk Ao] o7k elsAILE 2 <, 3 Aol SIL, SI3 A=)
Ajo] 1) 1} o sk 7 A oflA] 11, SI139] ke

Ajo] k3] whA Slol=o] FASlTh WP A
£ 314 9k S119] Livaluels 37.17019151 HobgA el
EE Z8Yst S119] Lvaluew= 44272 Z71510] MA7) wl
A o] 7P A o 4 ok S139] Lvaluek

3420004 42542 Z71510] @Al ATl wWiA Sl 7}

St1of Eo7t pigments®] -9~ mHo]7Fe} titanium dioxide,
carmine®] E51E MAR, ot AHE AA R MAhE &
+ carmine®|th Carmine> <5 0|2 X5}l
- 7] G it gof ekslo] YA HAE
Zegetole o Gitel 2 FERkSol Sfal HAE Fo

Ich webA carmine EFGE o|AslElgl nlo]7} A

A GRPgAgo] 4] o2 Ao wdEr

S13-& u}o]7}} titanium dioxide, ferric ferrocyanide”} &
ke pigmentsE FAMAZ] ARt} o Hejg ZAHsk=
M= TRPAS W= ferric ferrocyanide (Fey[Fe(CN)gls)©]
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