Polym. Korea, Vol. 48, No. 1, pp. 120-125 (2024) ISSN 0379-153X(Print)
https://doi.org/10.7317/pk.2024.48.1.120 ISSN 2234-8077(Online)

SHEEE W(olo|3=Hjo|2H")/O/W HE|-HM M=

M - MYA* - 0|™* - 2F A - 0| GTI**T
ARG 71Ed T SHRE] A7, odd st S8-3kskEstat
20239 119 6 A, 2023 129 39 474, 20239 12€¥ 39 A=)

Preparation of W(microbiogel)/O/W Multi-emulsion for Cosmetic
Won-Wook Jeong™**, Sang Gwon Seo*, Eui Jung Lee*, Joo-young Oh*, and Kyung Jin Lee**!
*Clean Beauty R&D Center, LG Science Park E12, LG H&H Ltd., Seoul 07795, Korea
**Department of Chemical Engineering and Applied Chemistry, Chungnam National University, Daejeon 34134, Korea
(Received November 6, 2023; Revised December 3, 2023; Accepted December 3, 2023)

EE: HQ ZEAR vHE0lR nlojmgnje] oo okRAY T Ae)Et S-fof mjE o]y I A|F WhHo] tkshy
ER3E 8, iARS B3y Eo] ot o] Stk B A= sl w/o g Ax 3g ol AF
nlo]AZulo] QA S Az IFEE W(RlolaZulo| )0 ANPAS FAPAZ F, A A 3Ho=Z g
o2 wEkelazule] eAyo/wW HE-EAS Az 7ds WS AAE 2l A" W/Oo/W HE]-
HAe Fn BFS ol vpgE FAo) BalElo] Qe YAE ot e YalEe] EAlshe Y Fxt 3
AEN S-S Felsty, ok Al (mlo]aznle] 9Al) H1go] F7Igel wEl W/o B3 W/o/wW HE]SEAL] ¢
2 A719F AeAdo] AR BASALE o] Az e o] vlo|aznle] oS AExT 4 Y3, TSt 58
A2 5849 aTHES 78E 2 Ul A& ¢ e WOW FEE AlY Aol T23 7EXI7F

Abstract: Microbiogels made from natural polymers are attractive for biomedical applications such as drug delivery and
have various manufacturing methods. However, it has drawbacks such as unstable yield and cumbersome separation
process. This study presents a simple method to form cosmetic W (microbiogel)/O emulsion that produces microbiogel
directly during cosmetic W/O emulsion manufacturing process and then stably produce the W (microbiogel)/O/W multi-
emulsion through a continuous room temperature process. We confirmed that a partitioned structure was formed in
which other particles exist within the particles dispersed in the outer water phase from microscopic observation of the
prepared W/O/W multi-emulsion and the particle size and viscoelasticity of W/O emulsion and W/O/W multi-emulsion
increased as the ratio of inner water phase (microbiogel) increased. This manufacturing method can produce high-con-
tent microbiogels and is of significant value in research on W/O/W cosmetic formulations that can encapsulate various
water-soluble and oil-soluble active ingredients within a partitioned structure.
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Table 1. Formulations of the Samples

Ratio of Inner Water Phase

Sample : Middle Oil Phase
: Outer Water Phase
3:7 W/O emulsion 3:7:0
5:5 W/O emulsion 5:5:0
7:3 W/O emulsion 7:3:0
3:7:10 W/O/W multi-emulsion 3:7:10
5:5:10 W/O/W multi-emulsion 5:5:10
7:3:10 W/O/W multi-emulsion 7:3:10

Table 2. Formulations of Inner Water Phase, Middle Oil Phase
and Outer Water Phase in W/O/W Multi-emulsion

Inner Water Phase wt%
Water 97.2
Carrageenan 0.5
MgSO, 0.3
Polyol 2
Middle Oil Phase wt%
Caprylic/capric Triglyceride 88
Polyglyceryl-6 Polyricinoleate 12
Outer Water Phase wt%
Water 92.5
Polyglyceryl-10 Oleate 22
Polyglyceryl-10 Stearate 2.8
Sphingomonas Ferment Extract 0.5
Polyol 2
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Figure 1. Preparation of W/O emulsion and W/O/W multi-emulsion.
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Figure 2. Images of samples of 3:7, 5:5, 7:3 W/O emulsion: (a)
3:7:10, 5:5:10, 7:3:10 W/O/W multi-emulsion; (b) 7:3:10 W/O/W
multi-emulsion discharged from the container; (c) Sample of 5:5 W/
O in (a) and sample of 5:5:10 W/O/W in (b) appear pink color from
containing fluorescence (Nile red).
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Figure 3. Optical microscopy images of (a) 3:7 W/O emulsion; (b)
5:5 W/O emulsion; (¢) 7:3 W/O emulsion; (d) fluorescence micros-
copy images of 5:5 W/O emulsion. The scale bars 75 C.
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Figure 5. Optical microscopy images of (a) 3:7:10 W/O/W multi-
emulsion; (b) 5:5:10 W/O/W multi-emulsion; (c) 7:3:10 W/O/W
multi-emulsion; (d) fluorescence microscopy images of 5:5:10 W/
O/W multi-emulsion. The scale bars 50 pum.
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Figure 4. Viscoelastic behavior of (a) 3:7 W/O emulsion; (b) 5:5 W/O emulsion; (¢) 7:3 W/O emulsion.
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Figure 6. Particle size distributions of 3:7:10 W/O/W, 5:5:10 W/O/
W, and 7:3:10 W/O/W multi-emulsion.
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Figure 7. Viscoelastic behavior of (a) 3:7:10 W/O/W multi-emulsion; (b) 5:5:10 W/O/W multi-emulsion; (c) 7:3:10 W/O/W multi-emulsion.

Figure 8. Optical microscopy images of (a) 3:7:10 W/O/W multi-emulsion; (b) 5:5:10 W/O/W multi-emulsion; (c) 7:3:10 W/O/W multi-emul-

sion stored in a 25 C chamber for 80 days. The scale bars 50 pm.
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