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Abstract
Background and Obijectives : To develop cosmetic products by using lonic gelation techniques as the main
technique in the production of serum beads. The purpose of this study is to develop the serum beads recipe
by studying the ratio of various types of gelling agents for complete serum beads products.
Methodology : Test the ratio of gelling agents in serums that create beads with ionic gelation techniques by
Sodium Alginate and lota- carrageenan which affect the appearance and beads texture after forming. Then
compare the concentration of the gelling agent used in the suspension of serum beads that affects the ability
to suspend serum beads. In this study, Carbopol® ultrez 20 was selected as the type of gelling agent.
Main Results : The most suitable ratio for forming serum beads between Sodium Alginate and lota-carrageenan
is 0.20:0.30. Because the appearance of serum beads is spherical which can be pressed, cracked and spread
on the surface easily-moderately, which is the most suitable characteristic for serum beads compared with the
other ratios. When the serum beads were suspended inside the Carbopol® ultrez 20 gel at different
concentrations and sensory tests, it was found that Carbopol® ultrez 20 at a concentration of 0.70 percent was
the most favored. After storing in accelerated conditions to test the stability of the product, it was found that all
concentrations of the gelling agent Carbopol® ultrez 20 could make the serum beads suspended and disperse
inside the gel, but the viscosity was significantly reduced in each formulation.
Conclusions : Conclusion: The ratio of Sodium Alginate and lota- carrageenan affects the formation and
hardness of beads. The most suitable ratio in this study is 0.20:0.30 and the gelling agent Carbopol® ultrez 20
at a concentration of 0.70 percent is the most suitable choice for using as a suspension gel in the serum bead
cosmetic formula. Because it is the most stable and has the least change when stored in accelerated condition
for 8 weeks.

Keywords : serum ; emulsion ; gelling agent ; beads ; cosmetics
*Correspondent author. E-mail : 62605063@kmitl.ac.th
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aay

annanngesld fudiunanlusnfueiasdnens T Span 80 [INCI Name; sorbitan oleate], Tween 80
[INCI Name; polysorbate 80], Olive oil, 1,3-propanediol, butylated hydroxytoluene (BHT), vitamin E [INCI Name;
tocopheryl acetate], sodium alginate, triethanolamine (99%) k& phenoxyethanol (Chanjao Longevity, Thailand)
Purolan PD-LO [INCI name; pentylene glycol] (Lanxess, Germany) Genuvisco CG-131 [INCI Name; iota-
carragenan] (Baanchemie, Thailand) trehalose, Carbopol® ultrez 20 [INCI name; acrylates/C10-30 alkyl

acrylate crosspolymer] kag calcium chloride (Chemipan Corporation, Thailand)

585



198NIINLNANARTYIN T 29 (ALLT 2) NOENIAN — RIMIAN WAL 2567

BURAPHA SCIENCE JOURNAL Volume 29 (No.2) May - August 2024 UNAQINIRE

2. ATl
A A Ay o ) a o o o = - - s o = P
Lﬂ?ﬂQNﬂVIm@qslmalu?rﬁ’)']\?ﬂ?zuquﬂqﬁ‘mﬂmﬁn?uL"ﬁ?ll‘]_lﬁLL@zﬂ’]?’]Lﬂ?’]ﬁﬂﬂm@ﬂumﬂﬂﬂﬁﬂ?ﬂum I/l.ﬂLl.ﬂ Tﬁill
Aludmas (homogenizer) g"u HG-15D (Daihan Scientific, Korea), WAzadnauanTazane liAINNsaL (hot stirrer) ;’u
UC152 (Stuart, UK), pH meter §1S220 (Mettler Toledo, Switzerland) , LATRITAMIINUTIA (viscometer) 14 DV2T

(Brookfield, USA), né’ma@mimﬁl,l,uu“l%l.l,m (light microscope)

[
o =

3. MasITENNARA TN

0 o a @ a ¥

3.1 NM9ENANTLBN AT TNT DU

a a v o oa v A o = | o 3 o =KX o ! ' a v a o
nswisendladuddeuierin lUwsanihuaiudaaziinisiuulsiednmdaussndnednfendaauniy

% = = ' < o S wn a - o ay a o
lagefinA1mAuuy feansnenarivassiaiinuantRdulalnsreasesfszaay uazarunsanilivinlaseasng
Wwalfileniydfisenduansifidszquan Inadnandanaesansneaaniinisiuudsiviannn 6 dnsdqu Ae

1) 0.00:0.50, 2) 0.10:0.40, 3) 0.20:0.30, 4) 0.30:0.20, 5) 0.40:0.10 WAz 6) 0.50:0.00 (3azay latinnin) uana

o o

ANFUANATUl Table 1

v a v

naiseNdNatudsieuargnuiseaniiluassdunau InadnulasduaeuainnisAneaes Tamnak

et al. (2016) ludumauusnaziiluniasisas ludoudsiaduninlunngdu w /o tnsnandaunanimniuinnianidu

al

1lsznavlufae Span 80, Olive oil, butylated hydroxytoluene (BHT) wag vitamin E linanubaunaniunil 70 a9an

q al

waLdsafaaAsasnauansaraeliinonuden uaznandounanmiiudgniatndsznaulddiaeg Tween 80, 1,3-
propanediol, sodium chioride wazi1lsraanleaauliinoinbeauiiguugil 75 evangaiduasoaiAzasnou

ansazangWiaoabeuliidniu Walfgmuugindmue Windgnaiadduigniaiiduniendutiulidiniusos

P

TaludludigasNAqui3999u 5,000 12 UAaUIN LTUIA1 5 UIRATNAILNITLANEIUIDIRNITULALDENG

v
yva o )

phenoxyethanol uaz pentylene glycol uazsalifaiaduiinlundi w /0 Wiudrasnenlildiunausald
Tudunaunassaziinsuandounaniiiuigniatidaunentlsznavlifion Tween 80, trehalose, 1,3-
i = o a v = & Y% o v P
propanediol, xanthan gum, tihaxdaaLue, leaasiiasauuu uazinlmaainleasudinfaiufanisnoausion
wisnanaudsazaeliinauteunguugivies uyuiaaAuiEs 200 sauseu Aaundnasnadazazatediniy
wne ANl @dadunii luidi w /0 Aldainnisssasluduneuusnuinanasdounaasfioadnsndausendng
W,/0 Audpnimtirdauueniisesay 20 sie 80 Wimdauaes W /0 adluipniatdauuenntentuifuliidiniudae
homogenizer NAMNIEITAL 2,000 saUsaw7 audiniuliduddadudedouninluindilumin mufaanisifindau

2998191ULAEI8EN9 phenoxyethanol uaz pentylene glycol wazkanliidiniuiludunaugaiing

o o o a v

WelfAnsuadaduddewiiuniauien fewillaugldaaindaliiinlidesniesqanssmiwunlfuas

v o a Y '

TneveaAfudiadudedouunnniualaduiatinfoanszantlnalas antdulfiaudningsnans 100 winiades

o 2 a v o ayy o o
@ﬂﬁmziﬂmmwﬂumuwimmnmm

586



198NIINLNANARTYIN T 29 (ALLT 2) NOENIAN — RIMIAN WAL 2567

BURAPHA SCIENCE JOURNAL Volume 29 (No.2) May — August 2024 UNAININE
Table 1 Ingredients of serum beads
Ingredient Function Formulation (% w/w)
1 2 3 4 5 6
1) W,/0
Span 80 emulsifier 3.75 3.75 3.75 3.75 3.75 3.75
Tween 80 emulsifier 1.25 1.25 1.25 1.25 1.25 1.25
Olive ol emollient 70.00 70.00 70.00 70.00 70.00 70.00
1,3-propanediol humectants, solvent  3.00 3.00 3.00 3.00 3.00 3.00
butylated antioxidant 0.05 0.05 0.05 0.05 0.05 0.05
hydroxytoluene (BHT)
vitamin E antioxidant 0.05 0.05 0.05 0.05 0.05 0.05
phenoxyethanol preservative 1.00 1.00 1.00 1.00 1.00 1.00
pentylene glycol preservative 3.00 3.00 3.00 3.00 3.00 3.00
DI water solvent g.s.100 @.s.100 @.s.100 @.s.100 g.s.100 q@.s.100
2) W,/O/W,
iota-carrageenan gelling agent 0.50 0.40 0.30 0.20 0.10 0.00
sodium alginate gelling agent 0.00 0.10 0.20 0.30 0.40 0.50
xanthan gum emulsion stabilizer 0.10 0.10 0.10 0.10 0.10 0.10
Tween 80 emulsifier 2.00 2.00 2.00 2.00 2.00 2.00
trehalose suppression of oil- 2.00 2.00 2.00 2.00 2.00 2.00
oxidize odor

1,3-propanediol humectants, solvent  10.00 10.00 10.00 10.00 10.00 10.00
W,/0 oil phase 20.00 20.00 20.00 20.00 20.00 20.00
phenoxyethanol preservative 1.00 1.00 1.00 1.00 1.00 1.00
pentylene glycol preservative 3.00 3.00 3.00 3.00 3.00 3.00
DI water solvent g.s.100 g.s.100 @.s.100 @.s.100 q@.s.100 q@.s.100

Note : g.s.100 means adding the remaining substance to 100

3.2 sz NTA
dg/ (=3 al/ = U a a o 1 1 :/I % o
nstugldasudnazlfmeiinlossiinaandu Inaandoaanuunnsiesendielszquesansaesiuiy
arsazangsasiuiialififianindenaans nanedluiiduvietinansissiu Inaansavaraseciunldasfluuaadas

ranlsananulinduiesas 4 InanoasiaiBunms (Pongjanyakul, 2012) Miutlszauanialiifinnisuanilasu
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Table 2 Ingredients of gel formula for suspend serum beads

Ingredient Function Formulation (% w/w)
1 2 3

Carbopol® ultrez 20 gelling agent 0.30 0.50 0.70
1,3-propanediol humectants, solvent 5.00 5.00 5.00
phenoxyethanol preservative 1.00 1.00 1.00
pentylene glycol preservative 3.00 3.00 3.00
DI water solvent q.s.100 q.s.100 q.s.100
triethanolamine (99%)* pH adjuster

Note : g.s.100 means adding the remaining substance to 100; *, adjust the pH value to 5.0
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Figure 1 Optical microstructures of multiple emulsions (W./O/W,) were observed using objective lens at
100 X magnifications. (1): Formula 1;(2): Formula 2; (3): Formula 3; (4): Formula 4; (5) : Formula 5
and (6):Formula 6
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Table 3 pH of all 6 serum beads formulations

Formulation pH
1 6.00+0.01°
2 6.00+0.01°
3 6.00+0.02°
4 6.00+0.00°
5 6.00+0.01°
6 6.00+0.02°

Notes : Different letters in the same column imply significant differences (p<0.05), while the same letters imply

insignificant differences

3. NMINARBLLITZANNANELA

1
' a o «

o 4o d 2o d oy . o i
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Tnannameasuilszamdniafioads hedonic scale 5 9eAU InaAnIAANA1AATATNINNA 30 AUNATNINWDILTS

Tiflulsannaiomls wazldlunauuaiBnanlinadey WWnanimegeusd Table 4

Table 4 Sensory evaluation of serum beads product

Formulation Viscosity Texture Moisture Skin absorption Overall
preference
1 3.37+1.00" 3.33+0.84" 3.77+0.77° 3.47+1.00° 3.47+0.73°
2 3.87+0.86*°  3.80+0.85%" 4.10+0.76*" 3.63+0.89° 3.77+0.73°
3 4.23+0.78° 4.30+0.79° 4.37+0.77° 3.83+1.12° 4.37+0.67°

Notes : Different letters in the same column imply significant differences (p<0.05), while the same letters imply

insignificant differences
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Figure 2 Characteristics of serum beads. (1): Formula 1; (2): Formula 2; (3): Formula 3; (4): Formula 4;

(5): Formula 5 and (6): Formula 6

4. n13AnHIAINAYFIraNdaT SN AL uAansn e 1 lalnsiaa
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panAafasudalunan 8 dan WWinasa Table 5 waz Figure 3

Table 5 Stability of serum beads suspended within hydrogel

pH Viscosity (cP)
Formulation
week 0 week 8 week 0 week 8
1 4.78+0.01° 4.83+0.01° 902.13+4.37° 321.60+1.01%
2 4.66+0.01° 4.70+0.01° 5912.00+12.50° 591.20+5.67"
3 4.60+0.01° 4.65+0.01° 7133.33+15.30° 5966.00+33.00%

Notes : Different letters in the same column imply significant differences (p<0.05), while the same letters
imply insignificant differences.; The * sign in the same row imply significant differences when testing
the difference between before and after the serum beads were treated under accelerated conditions

using a paired t-test (p<0.05)
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Figure 3 Appearance of the serum beads product before storage (Week 0) (1a): Formula 1; (2a): Formula 2;
(3a): Formula 3, and serum beads products after storage (week 8) (1b): Formula 1; (2b): Formula 2;

(3b): Formula 3
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