Journal of the Korean Applied Science and Technology
Vol. 40, No. 6. December, 2023. 1533~1546

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)
http://dx.doi.org/10.12925/jkocs.2023.40.6.1533

29| FF Y required HLB7}
UioHd A vx= FF

oltall - galel - Apw? . QT

Vet Qutejstel shgEsta, ol
et shER AR TRy, ohy

(20239 119 259 A4 20239 12€ 29¢ 4% 20239 129 299 A=)
Type of Oil and Effect of Required HLB on Nanoemulsion Formation
Da-yeon Lee"" - Hye—yun Hwang® - Su-min Lim? - Hy—ein Jang®T

"Department of Cosmetic Science, Semyung University,
65 Semyung-ro, Jecheon—si, Chungcheongbuk—do 27136, Korea
2Department of Cosmetic beauty biotechnology, Semyung University,
65 Semyung-ro, Jecheon—si, Chungcheongbuk—do, 27136, Korea
3Department of Cosmetic, Semyung University, 65 Semyung-ro, Jecheon—si,
Chungcheongbuk—do, 27136, Korea
(Received November 25, 2023; Revised December 29, 2023; Accepted December 29, 2023)

£ 9F o EAZ 20 ~ 200m HEo Pt aﬂE 2t dEde s Fysiry RHEe
TS 7HAH, 22 A Aelzr faEdES] fF RieS FYAE 5 Slvke Bl Qo] v
wopel A S8 EHI ek 7 Aol eE Y9 required HLBQ} TH7F doldd JA nAE 9
of thste] ot 7] s required HLB7F TF2 @ 8717], E/7F o2 167149 @98 AA s}
TE Agstart. ol ARSI AHEAA|Z+= Polysorbate 60 (HLB 14.9), Sorbitan stearate (HLB
4.7), PEG-60 hydrogenated castor oil (HLB 14.0)°]™ Polysorbate 60} Sorbitan stearates &3§15}o]
HLB 14.022 3143+ A3}t Polysorbate 60, PEG-60 hydrogenated castor oil& Z+Z} Apg-cte] #|xs}
Fet. edo] FiRol wet tieodd Aol tEA yehgen o AHA FxE JHe 2do] Hw A
T Yleodd @4 58 HoFiler 1 53] Cetyl ethylhexan01n°1 ”*?F 40mm o]ste] 22 Ato]
22 e 5 2 tﬂ@r%i ] oFAS Ylco|d o] JAH AL g9l = ek ESH Polysorbate 60
I} Sorbitan stearateE Zsto] ALgsh= 740] PEG-60 hydrogenated castor oil &2 Polysorbate 60
747 o Ao ZET 949 Yeodd P4 58S Ml AoE UEyth

O
i-{m

2 ot 14 fo

FAJof : vpoEE, 09, 0 Yo @EE RIS HLB, Y% GFE

TCorresponding author
(E-mail: inijang7@naver.com)

- 1533 -



Abstract :
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Nanoemulsion is an emulsion with a particle size of about 20 ~ 200 nm and has the

advantage of having a transparent or translucent appearance and improving the skin permeability of

an effective material with a small particle size, so it is applied in various fields. In this study, eight
oils with different types of HLB and 16 oils with different types of required HLB were selected to
investigate the effect of the required HLB and the type on the formation of nanoemulsion. The
surfactants used at this time were Polysorbate 60 (HLB 14.9), Sorbitan state (HLB 4.7), PEG-60
hydrogenated castor oil (HLB 14.0), which were mixed with Polysorbate 60 and Sorbitan state,
fixed with HLB 14.0, and Polysorbate 60 and PEG-60 hydrogenated castor oil, respectively. The
formation of nanoemulsion was different depending on the type of oil, and oil with an ester

structure showed a relatively excellent nanoemulsion formation ability. In particular, it was

confirmed that a stable nanoemulsion was formed without a significant change after Cetyl

ethylhexanoin was produced in a small size of 40 nm or less on average. In addition, it was found

that using a mixture of Polysorbate 60 and Sorbitan stearate has a superior nanoemulsion
formation ability than using PEG—60 hydrogenated castor oil or Polysorbate 60 alone.

Keywords  nanoemulsion, oil, required HLB, nano-particle, cosmetic
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1. 8=
B AgoA AHGAZAZE Polysorbate 60

(Croda, UK), Sorbitan stearate (Croda, UK),
PEG-60 hydrogenated castor oil (Nikkol,
Japan)& ARgstH. 2¥2ZE  Mineral oil
(Kukdng, Korea), Squalane (Seppic, France),

Hydrogenated poly(C6—14 olefin) (Sandream
specialties, USA), Triethylhexanoin (Nisshin,
Japan), Diisostearyl malate (SINA BT, Korea),
Caprylic/Capric triglyceride (KLK, Malaysia),
Isopropyl myristate (SINA BT, Korea), Cethyl
ethylhexanoin (Kokyu Alcohol Kogyo, Japan),
Dimethicone (DOW, USA), Cyclopentasiloxane
(Shin—Etsu, Japan), Phenyl trimethicone (DOW,

USA), Olive oil (La Masia, Spain), sunflower
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rpm© 2 10 min FeF FIARF & AHR(25 +
10) 223742 89 sttt o] F Axg Hico
FA- 25 50C <IHloleol] Hykshs 283t
A4S Yot

N

.3 73t YRl Ato|= H35}

Azl mE 83} A7 2] W el
3l dynamic light scattering = 2835 ¢
A&A7] (DLS 9900, K-ONE nano, Korea)&
ARgsto] 514 glo] Aol Akt S4%
< gt #Hagks AQlsta 3712 e A%
sto] WEgke olgatsict

2.4 RE AUXt HE M

Azt mE ylodde] §3F o AsS
EA43817] 5] Turbiscan (Turbiscan Classic 2,
Formulation, France)2 ©]&3dte] &4-& Xdst
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Table 1. Required HLB Value of Qil

Sample No. INCI name Required HLB value
1 Caprylic/Capric triglyceride 5
2 Dimethicone 5
3 Olea europaea (olive) fruit oil 7
4 Helianthus annuus (sunflower) seed oil 7
5 Mineral oil 10
6 Cetyl ethylhexanoin 11
7 Isopropyl myristate 11
8 Simmondsia chinenss (jojoba) seed oil 12.5

Table 2. Classification by Oil Type

Category Sample NO. INCI name
1 Mineral oil
Hydrocarbon oil 2 Squalane
3 Hydrogentated Poly(C6-14 Olefin)
4 Triethylhexanoin
5 Diisostearyl malate
Ester oil 6 Caprylic/capric triglyceride
7 Cetyl ethylhexanoin
8 Isopropyl myristate
9 Dimethicone
Silicone oil 10 Cyclopentasiloxane
11 Phenyl trimethicone
12 Olea Europaea (Olive) Fruit Oil
Vegetable oil
13 Helianthus Annuus (Sunflower) Seed Oil
14 Euphorbia Cerifera (Candelilla) Wax
Wax 15 Bees wax
16 Simmondsia Chinenss (Jojoba) Seed Qil
25 M@ AR et Al S FAsHAl AlEstE e, A
E AFE Agstrlef oA 299l requied A= Polysorbate 602t Sorbitan StearateE
HLBS} fARE 23 AHSEAE ol8sto] e =gste] HLB 5, 7, 10, 11, 1258 94 A4E
NEHS AxstArt yodd Azxe 2.29] Z g st et
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Fig. 1. Emulsion photographs manufactured using the same requried HLB of oil and HLB

of surfactnt.
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Fig. 2. Particle size of emulsion manufactured using required HLB of oil

and HLB of surfactant.
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A4, A6, A70] 15.37 ~ 20.23nm=Z YlcoHHA
o] JAlEom, Polysorbate 607+ AMESH 7
< Cl, C6°] 1443 ~ 19.67nm, PEG-60
hydrogenated castor oil& AFHESH 3¢ El, E3,
E4, E6°] 28.70 ~ 63.13nm=Z YloBHo| &
Aele Aoz yerdt Yz HEE2 200mm
olge] oAt FA7|E Holm YlcoEHo] FAH
2 FAY, AEol o] BEEHE AFE A
ot.(Fig. 3)

2 Ad 432 AdWSAYAY HLBE 14 ~
1492 st oS Axg Fe oY
9] required HLBS} FARRE 2he] HLBE Zb= A
HIGAE AFESto] AxSHS o Erp 43t
Uodd 4 58 2+ A2 & & U
tt. o8] 2¥ £ Caprylic/Capric triglyceride
(A1, CI, EDE 1733 ~ 28.70nm, Cetyl
ethylhexanoin(A6, C6, E6)& 14.43 ~ 34.51nm
2 AWSEAY TR AR BE AEoA
200mm olste] 4zt 3718 Zh= vodoe] §
A=l Ao yergTt

=

| Iff 1 "[[[[{[}Eﬂ=

Fig. 3. Emulsion photographs manufactured using oil with required HLB of Oil.
(Sample A : Polysorbate 60 + Sorbitan stearate, Sample C : Polysorbate 60,
Sample E : PEG-60 hydrogenated castor oil)
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Fig. 4. Particle size of emulsion with required HLB of oil.
((@) : Polysorbate 60 + Sorbitan stearate,
(b) : Polysorbate 60, (c) : PEG-60 hydrogenated castor oil)
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(b)

(d)

®

Fig. 5. Delta transmission mean value of emulsion with required HLB of oil.

(@) : Polysorbate 60 + Sorbitan stearate 25°C, (b)

Polysorbate 60 25C, (d) :
PEG-60 hydrogenated castor oil 507C)

Polysorbate 60& ©]-&sto] Ax3t ¢ thA|
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B2 | B3 B5 | B6 | B7 | B8 B10 | Bl11 | B12 Bl4 | B15 | Bl6
m--m m-mm

JBu
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Fig. 6. Emulsion photographs manufactured using type of oil.
(Sample B : Polysorbate 60 + Sorbitan stearate, Sample D : Polysorbate 60,
Sample F @ PEG-60 hydrogenated castor oil)
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Z7] JZ7F 100m ooz F oEo] =
Ao, Agro] Ad4E JR} Aozt A=
B Holw &t 7ot AsS HEith
Polysorbate 603} Sorbitan stearateE Z&o}to]
Az Yleo @] A tifE 4R} Afo]=2]
HIE 1194 Tsopropyl myristate(B8)E ©]-&
sto] A2t YleoEH o] A 28U EH &
=2t Polysorbate 602 o]-8sto] Az A%
Azro] AgS QW Aoz} Brleke Aee
Hojx9l ot PEG-60 hydrogenated castor oil
= o]gsto] Axt e AR Apo]=o] WSTL
A veA] gfow 949 MRS UESL
ThiFig 7) ol A FH AFT +49) vlE 9
ARG gA o] Fxof g At AbmEes Hiol
ct.

3.32. 2 FRl ©OE HlkoEHY {3}
47 AF 24

Turbiscang ©]-85to] Al7te] W& yloofdd
78 4R ATS S Ay AWEIA F
FoF AIglo] AL ZFAA Triethylhexanoin
(B4, D4, Fh)& olgsto] A=t Hiodd
HE FAT TS H3E Kol ESHET AsS
HoZQltt, ¥hH, Cetyl ethylhexanoin(B7, D7,

nnnnn

Fig. 7. Particle size of emulsion with type of oil.
(@) : Polysorbate 60 + Sorbitan stearate (b) : Polysorbate 60
(c) : PEG-60 hydrogenated castor oil)
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FNel ol TS ®kE AY vehiA] ggre
W 2 AL HRE AES UEth
3t Polysorbate 607} Sorbitan stearateE <35}
of AFxI UodHe A A2 THA
Diisostearyl malate(B5), Isopropyl myristate(B8)
o] FAF TS W3l HojFqlom, 50ToA+=
g2 S48 TS H3E Holm ESHEs 73}
AsE U PEG-60  hydrogenated
castor oilfH& o]gste] A xgE ¢ 50CoA
Diisostearyl malate(F5), Cetyl ethylhexanoin
(F7), Olive oil(F12)E Al9Iet BE MEAA &
A% TS ¥gkE Holw 2<Hgst 3t A5S 7t
A= AR gI= et (Fig. 8)

ollA AgGRt Hiep o] {3} dApo] mlA|e
Ostwald ripening 9 t]A|gF S%o] oHH] &
3t YA Aol FFe mH Ao=m HRlth ®
3t Triethylhexanoin, Diisostearyl malate®} Zo]

(a)

(o)

(e)

=
T

9 required HLB7} o8 4o njzle g 11

oX i offt B
o X

o

il

e L
rO]'

o

=

2 dFolME 299 required HLBS} E&/7t
Uiodd PAgol wiA= FFE FalA A
o] 43t AlE JiEel 2AFe]l H7 {ld
required HLB7} T2 9 87px]¢t F771 of&
167F2]9] 294-& AHsted AFE Y5t
HA 29 requird HLBSH AAZAAC] HLB
£ FYH Aot HleoddE Az At
tioddo] JAEA gAY AR dojut

(b)

e |

(d)

®

Fig. 8. Delta transmission mean value of emulsion with type of oil.
(@) : Polysorbate 60 + Sorbitan stearate 25°C, (b) : Polysorbate 60 + Sorbitan stearate 50°C, (c) :

Polysorbate 60 25C, (d) : Polysorbate 60 50T, (e)

PEG-60 hydrogenated castor oil 50°C)

: PEG-60 hydrogenated cstor oil 25C, (f) :
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€ Aoz YEEhh ol 71E9 O/W odxdwt
=] Yleod@iel e o 29 veel &
il ol offo] o] AH&dAe]l HLB7F 12 ~
15 oA ¢t Uleodd J4 s 2
7] el vebhd Avte AtmEch[22-24]

ol AWEGAe] HLBE 14 ~ 1492 HH
skl A+tE JFe A 200mm ofshe] AR} A
o|2F ZI= UlkodHo] FAE= Ao= gl
Hglon, AWEgAe] HLBE 14 ~ 149=
TASH AHoA 249 required HLB ¥ F&F
7F dleo@d @40l miAle Il disl dF
eF Ait, @A FFIF UodH Pl A4
Al F&e A Aor Yedd, 2do F
ol mEtdE ol AEA edo] tixder A
A SR BAQe] UleoExe] & J4=
o, dFoHE Cetyl ethylhexanoin®] ¥
dom olstel e Aol2E AT A
W Aolze] 2 s glo] AT AFE
3o}, Caprylic/Capric triglyceride= %7]
A2 GAb Ael2E Hoj 43t o
B4 TS HoFdou dlkodA &4
S B ARE YEISIth
E3h AAHA Y FoAE Triethylhexa—
noin Z7]° 100nm ©oJ/] ofgxdo] F4=3l
om, Isopropyl myristatex AH o2 Bt
2t AEE HoFglth ol & Y9 3%
Aoz ZEAeH= iso branch7} UlcodHH A4
2] FFE nHES Aor ddstilon,
iso branch7} &#5k= Cetyl ethylheanoin -
FeF rodd P4 Y % MRS HolH
OhE AdS HoFgioh metAd oldh Aol
uehd offrol dish F7hAl A7t Zad A
o= AtmHch

2 A A= AME4Ads FAR HLBE
Zt= 749 PEG-60 hydrogenated castor oild-5
oz Agsk=  ZEt= Polysorbate 607
Sorbitan stearate® ETFLE ARESH= Zlo] H

S dleol8d @4 58S 7 Ae
gelstqitt. o= HLB7} @2 AAg/dAet =
= AREGA Y] &9k Argol HleoEde] A
S o Aeletal, &l AHEHAE ARESHo]
AZSRe ARt ot 99g o ol
Z8A 8 7hssh] diwel vehd dvt= X
Aok F& thgdt AHSIAE 283 dlor
Zpzrol AMEgAel = 9 HLB 123 e,
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