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Abstract

Senior project title : The development of encapsulation of essential oil for hair-care cosmetics
Students’ name : Miss Tanjira Puttanoraseat 6036544833
Advisor/Co-advisor : Romchat Chutoprapat, Ph.D.

Field/Department : Pharmaceutical Technology/ Pharmaceutics and Industrial Pharmacy

Nowadays, essential oil (EO) is widely used in various products in daily life including products
for hair, such as hair mist. However, EO is a substance that has small molecules which evaporate
quickly and decay when exposed to oxygen in the air. These can cause a short-duration scent.
Therefore, it is necessary to find a suitable technique to reduce the evaporation rate of EO so that
the smell can last long on the hair. The objective of this study is to develop microencapsulation of
EO to make the scent last longer by using geranium essential oil at 0.5% as the main substance and
chitosan as a coating material. In this experiment, three concentrations of chitosan; 0.5, 1.0, and
1.5%w/w, were used for microencapsulation of EO by two different methods. Method 1, the
microparticles were prepared by using the rotor-stator homogenizer machine at 15,000 rpm for 4
minutes. Method 2, the microparticles were prepared by using the rotor-stator homogenizer machine
at 15,000 rpm for 4 minutes, and subsequently subjected to the high-pressure homogenizer with a
pressure of 100-120 MPa for one cycle. The obtaining microparticles were kept at room temperature
(RT) for 21 days and determined the physical appearance (homogeneity and phase separation), and
the pH at every 7 days. The morphology was assessed by using a Microscope (Nikon) at 100x. The
particle size was measured using an Inverted Microscope (Nikon TS2) at 40x and the randomly
selected 100 particles were used for size determination. Three of the best formulations were
selected for the sensory evaluation. The scent of geranium oil encapsulated in microparticles was
tested after spraying on the hair for 120 minutes. The ability of obtaining microparticles to increase
the smoothness and shine of the hair was also assessed. From the results, it was found that the
microparticles produced by method 2 were physically stable after 21 days of storage. The formulas
containing preservative had a constant pH value. The morphology of microparticles appeared as the

oil droplets evenly distributed in the external phase. The particle sizes of three selected formulations
immediately after preparation and after storage at RT for 21 days were 0.14+ 0.06 llm and 0.14+0.05

Um, respectively (p>0.05). The results from sensory evaluation demonstrated that the microparticles
containing 1.5%chitosan gave higher scent of geranium oil at 120 minutes after use, than those
containing 0.5 and 1.0%chitosan, and the chitosan-free formulations (p<0.05). The microparticles
composed of 1.0 and 1.5% chitosan provided better hair softness and shine than 0.5% chitosan.

Therefore, the microparticles with 1.5% chitosan might be a potential formula for further

development and use as a hair mist product.
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nsneaeslagld geranium oil AmdngY 0.5% 1 Uu core material wagldlalagudua
coating material @4lun1snaassazldlalagruranun 3 Aududu Ae 0.5, 1.0, Lag 1.5

%w/w wdilUrUNSTUIUNTS homogenization 2 33 fie 3371 1 wiseulaeldiedea rotor-stator
homogenizer (IKA® T25 digital ULTRA TURRAX®) fasa31315358u 15,000 rpm +Juiaan
4117 (C1 - C3) war33i 2 wiseulaewedea rotor-stator homogenizer (IKA® T25 digital ULTRA

TURRAX®) A18ANL5I58Y 15,000 rom Wuwaan 4 udl aueoe high pressure homogenizer

(emulsiflex) fimusiu 100 — 120 MPa $1uau 1 Sou (C4 — C8) Tapans warUSuafildlunsay

gnssnsuazuanalilumsned 1

ad

25 UUN15IY

Ingredient With out emulsiflex With emulsiflex
ormulation(g.) | C1 c2 C3 ca C5 Ccé c7 c8

Geranium oil 0.25 0.25 0.25 025 | 025 | 025 | 025 | 0.25

Chitosan 0.25 0.50 0.75 025 | 050 | 025 | 050 | 0.75

Glacial acetic acid 49.50 | 49.25 | 49.00 | 49.75 | 49.50 | 49.50 | 49.25 | 49.00

stock solution 0.5% v/w

Phenoxy ethanol 0.25 0.25 0.25 - - 0.25 0.25 0.25

AN15A38Y

M19199 1 YSanasensnldluwsiazansssulumhensy

51m38U stock solution Va4 glacial acetic acid 0.5%v/w U3unae 400 ml.

1.

#24 glacial acetic acid 97U 2 mL.

2. winseadlut3unas 498 g.

N3LA3ENAUNIATUIALIATEUAYITN 1 (With out emulsiflex)

1.

2. wasand uiansv wanliudlun1unsguaun1s homogenization Ine

n3¥a18 chitosan Tu stock glacial acetic acid wagiis geranium oil agld

141A5 04 rotor-stator homogenizer (IKA® T25 digital ULTRA TURRAX®) 8

AMU5750U 15,000 rpm Huan 4 udl

1d phenoxy ethanol wagAuNallALiu

o d‘ a cY
Pransieseulalunaasuninunei




N3LA3ENAUNIATLIALIATEUAIBTTN 2 (With emulsiflex)
1. n3¥319 chitosan Tu stock glacial acetic acid wagian geranium oil agld

2. vasanuuiasinanliuaaluniunseuiun1s homogenization ASUsNlAY

144A3 09 rotor-stator homogenizer (IKA® T25 digital ULTRA TURRAX®) ¢iae
AMU5750U 15,000 rpm Huan 4 udl

3, @197 W 1ULAS 89 rotor-stator homogenizer wd Yl UN 1UNTTUIUNS
homogenization
soudl 2 lnsthlusuedes high pressure homogenizer (emulsiflex) fianudu
100 - 120 MPa 91u3u 1 59U

4. T1d phenoxy ethanol wazaunanlmaiu

5. Pransieseulalunaaauninune
ANSNAFIUAINUAIA?

anwzUsIng(Appearance)

¥
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dunaaudud oldeady wazniswend will od 413V g aung T o
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dougruIngn (Morphology)
nevdaud g IuTnenvetauninvuinluaseun taseulalnely

1Y

\A394 Microscope (Nikon) f1daweny 100x

YurnaynA (Particle size)
a”msuumsuaﬂauqmmumluﬂsauﬂ”aaLﬂ?laa Invert Microscope

(Nikon TS2) f1d9v818 40X WarduiAUuIALITINIL 100 DYAIA MIINT UL

AUIUANRAEVBAUNUAUENA1IYDI0YNA

A2UAIAINTG pH (pH stability)

191 pH PaEnTEae pH 91U 3 a%a wazthumeade
nIagauNNUsEamMANNE (Sensory test)
mimamﬁ%ﬁwmﬁmﬁmsﬁ'ﬁﬁmmmﬁamqmamwﬁqm 3 ansumaaeulaed 2
Wiansvageau laun
AMUEIUT501UN5aNINTIN1552WE (Long-lasting effect)
Samnuansolunisansnsinissiesesisiunenseaas oy

TAUNUNERAUNTLAT INAIVULAUNNAIILYND 20 cm. YN 4 . 991UIU 10 ASY



AN U ANNA Y FINA UL o UL IUNUNISWUNA A U BIUUNTEAY
NAFBUNAU hAZIATLUUNLIAN 0, 15, 30, 45, 60, kaz 120 W9 Laedlnaal b

ATLUL AalEnslua13199 2

AnanTRTIUSzIEY AZLUY ANUNINY
nawved geranium oil 0 Tifindu
dlonuasuuduny 1 findutiosunn
2 findution
3 findulunans
a finduunn
5 finduifieuwihneudnasudun

M13199 2 inawinsiviasiuuauauRlunsandnIINTITIe

mmmmm’lumﬂﬁumﬂmﬁiuguuazmmuww (Hair conditioning
effect)
5’@mmamwsaﬁlummﬁlumwm{uﬁu LAZAIIULIILTOL A UNILT D
WSgUWguanwasrouduNLnNa Ul TNAR AU IngnUNEnAUNa U LLEUNLULLEY
NLIATNE1 20 cm. WA 4 o sauau 10 afandeaniuldeduda wazly

AZLUY FITLNUINNTIAAZLUYL AILEASIUAITIN 3

AnanTRTIUTZIT AT ANUNINY
mwmgmﬁu WATAIILIN 1 Qmﬁuuammmmﬁﬁu
DAL 0 laupnsinaanniiy
\Wasuuladly -1 fanuuiafiudy

M19199 3 InawrinsiiaziuuAMAL TR UM TRNAINEULAZAUINUVDUEUNY



NaN1INAADY

anwzUsIng (Appearance)

31NN15NAADUATENBUAIALUATOU LANIUNTEUIUNITUBULAYY AT WIS 2 78

a Y aad

WUIHARA I NnTaNMe359 2 Tanuasiaunnindenstingamgiiveadunal 21 Ju uay

(%
Y

nanAugwsoulane 3 AnuTutulidneuzidudameitu ldnswendusanansldluning 2
LAY 3 WAMNNLASEUAILITN 1 NARAUITWSULANY 3 AMUDUTUILLAANITHENT UL DAL

gaunniviesdnwiu 7 Juduanslilunini 1

AN 3 ANYUENNNMENNVBIHENTUTIATENINGATHTU C1 - C3

Woszezinainiuld 21 u



a o a o fa A o w
AN 4 ANYENIINIEATNVBINARN NV TYNIINGATATY C4 way C5

Wossezinainiuld 21 Ju

o ) a o fa A o w
AN 5 AAYEUTNINNYATNYDINAANUNTILATEUINNGA AU C6 -(C8

Waszezinainiuld 21 Ju

o/

dauguingn (Morphology)

o9

I
v o

NN1IATIVEARUUFIWING B MARA WA LR aRESITUTNG 8 gnssnsuinisnszane

YDIUNABEAINAND AauanslunIg 4
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AWl 6 FugnAnevessdnfusivdsanninienadoriud
Y8agnsi3u Cl(a), C2(b), C3(c), Ca(d), C5(e), C6(f), CT(g) wag C8(h)

naUNIA (Particle size)
1NN1IATIVABUVUINDUAIAKIU Invert Microscope (Nikon TS2) wuinilewseuiiiey
o n:l' a ¥ ¥ . 1 U a v o‘n:l' a aa d'
gassuiiiiaududuees chitosan A UYUINOUAIAYBINEAS 9T LAT8NINTTA 1
Hauralug NI NAnA g M3 8uINIEN 2 pg1ilded1Ay (0<0.05) AILEAILUAITIST 4 Loy

AN 7 uwaziil e HAnd el N dAuAIiINIINIEA N gn 3 ansinsu Ae C6, C7 wag C8
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wnUeuisuruneunAsEnIeiuiwsenasaiull wasndindiiulineamgliveaduna

o w

21 WuwInreteynAlinsiuvuwA ki na1eg1slTed 1Aty (0>0.05) Akandlunisn

7 5 WarNINg 8

Chitosan 0.5 %w/w Chitosan 1.0 %w/w Chitosan 1.50 %w/w

C1 Cé6 2 cr c3 8
Particle 576251209 | 0.1294 = 0.05% | 7.4957 =288 | 0.1394 £ 0.06* | 52375098 | 0.1550 & 0.06*
diameter (LLm)

*lAnnuunnennueg1eiidedifty (p<0.05)

M19199 4 LSeuiisurwneunIAwseulandsn 1 wagdsn 2

Formulation Particle diameter (LLm)
Day 1 Day 21
Cé 0.1294 % 0.05 0.1314 = 0.04
c7 0.1394 % 0.06 0.1403 £ 0.05
8 0.1550 % 0.06 0.1600 % 0.06

*Anuunnsniusg1iidedfey (p<0.05)
A13197 5 WSBUlsUruneunIAA N Tes EESITiuTiLas s niull

Mgauuiiviod 21 JuvewinSunNiauAWITan 3 anseiu

Particle size of microparticle prepared from method 2
0.25

0.2

0.15 0.1394 0.1403
0.1p94 0.1314

Particle size/Diameter ([tm)

0.05

chitosan 0.5% chitosan 1.0% chitosan 1.5%

AN 7 vneuNIAluATEUTAZENMEIEN 2
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Particle size of microparticle prepared form method 1 vs method 2

6 5.7625
5.2875 [l Method 2

Particle size/Diameter (J.tm)

0.1294 0.1394 0.155
0 i ———— -

chitosan 0.5% chitosan 1.0% chitosan 1.5%

MW 8 VuIRBUNIALUATEUTASENMEIEN 1 IWSsuWeuiuise 2

A2UAIAINTG pH (pH stability)
WelUTeuiiey pH seninsgnsisunbiiimsiauaisiude (C4 uag C5) uazgnsinFunil

nswinansiude (C6, C7 wazCs) nungnsssunlidnsiuiiansiuds pH da1anas ol

v o w

WulUegeliduddey (p<0.05) wazggnsisunidnisdnansiudeden pH AlndlAgsiunaglid

o

= [

ANULANANALEE1TITdAY (0>0.05) AuandlunisIen 6

gnsinsy 1!
1 7 14 21
ca 417%£029 | 3331029 | 317X029 | 2831029
C5 4331029 | 417029 | 4.00X0.00* | 417 X0.29
cé 4171029 | 400+000 | 417029 | 4.00%0.00
C7 4331029 | 4171029 | 450%£0.00 | 4331029
C8 450X 000 | 433%£029 | 417X£029 | 417029

*lAnuunnennueg1eiidediAty (p<0.05)
A19199 6 A1 pH VDINARAUNTATLNAETTN 1

donulingaumgiviedluiun 1, 7, 14 uaz 21



NINAFBUNINUSZAMAURE (Sensory test)

13

NsnAaeUHzdIanImsuna 3 ansiSunmaaey lnggnsmsuninuAIRINg

AEAN AB C6, C7 waz C8 Tmnuutuvaalalaenu 0.5, 1.0 wag 1.5% ANUaIfy

AMUEIUT501UN15aNINTIN1558WE (Long-lasting effect)

NATNARBIANUAINTOLUNITANDATINITELNYVBIUINUNDUTLLALLATUTHEL

HANIINARBIT ba Av aun1AvuIaluAsaunnssudlulalag uATNTY 1.5%

fanuannsalunisandnsnsseivenignegelidudAny (p<0.05) ellIuuiiguiiu

aunalunseuiimieusiglalagiunnuduty 0.5, 1.0% wag lildlalaeiu dawansly

ANV 7 LATAING 9

181 (W) AZIUU
Chitosan free | Chitosan 0.5% | Chitosan 1.0% | Chitosan 1.5%
0 3.6 3.4 4.8 4.8
15 24 24 4.2 4.6
30 1.2 1.6 34 a4
a5 0.8 1 2.6 3.8
60 0.4 0.8 1.8 3.4
120 0 0 0.8 1.6

AN5199 7 ATLULANNEINTDLUNTANDRNIINTSTELME

V89gnIi3u C6, C7, C8 Uag chitosan free
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Sensory evaluation on scent of EO encapsulated in microparticle (N=5)

Chitosan-Free

«=@==Chitosan 0.5% (C6)

Score

«=@==Chitosan 1.0% (C7)

Chitosan 1.5% (C8)

Time (min)

A 9 LWUSHUMIBUAIILEINNSD MUINITANDASINTSELNY

Y84gnIHITu C6, C7, C8 udw chitosan free

AMUEINITAIUNMSIANAYIAIALLAZA2UL9Y (Hair conditioning effect)
NANTNARBIINITNAGUANHANSATUNMSITINA MR LAz AN Tag

fimaaouduiu 5 Au waveaes Ae syniaasouiln3susmelalasiuaadudy 1.0

uag 1.5% fauannsalumstiofiuananiduazanunnaldiniteymaiinieon

nlalaeu 0.5% sauanslunini 10

Sensory evaluation on hair condition (softness and shine)

=5)

Soften

W Not change

W Dried
0

Chitosan 0.5% (C6)  Chitosan 1.0% (C7)  Chitosan 1.5% (C8) Chitosan-Free

Number of subject (N

Formulation

AW 10 WIEUBUANAINTAlUNSRNAINYNEULAZ ALY

Ye9gnIin5u C6, C7, C8 Uag chitosan free
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A3UNaN15338 aAuTIweNa waztalauauuy

MNHANIINAReLAT suleuLAlY T Ut uvenstmelagldlalag udy coating
material fe3TuAnAaiY 2 35 uazldlalamufiunnsiaiu 3 Avmdudu Ao 0.50, 1.00 uaz
1.50%w/w dvduiidoanuasiimianienmidesdugiuine i niwdadueifieisuate
suilusundesganssmi Mdswens 100 mMawnTeudondntasiia 2 35 e 8 grasdisuiing
nsraevetaymAstasiaue Tuduresenuduiodetuaunsnaguliinmaetendyisd
2 o fnnsl4iA3e high pressure homogenizer (emulsiflex) dawaliikdnsaeifiw3euldfinay
Juidaideatu wasferuawidofulifoamgivendunat 21 fu lnenaildiAnannisid

nstlUsATas high pressure homogenizer (emulsiflex) denalvindnsiaueiilativuineunia

a & =2 1

fidn Fsddlvidianuasiiiinnnin®? Fsaenadesiunmaaeuluidoruiaveseyniaiigns
Fsuiiwdendieisd 1 ﬁsuumlmy'ﬂjwmgmﬂﬁm’%amﬁhaﬁ%ﬁ 2 aeafitiuddy (p<0.05) uawiile
twdndneifidauasiinisnieamiian 3 gnsiisu Ae C6, C7 waz C8 uSeuiisuyuin
ounAsEnsTuiiSouaieiud uasndsaniAulifigamaivieadunar 21 wuirsueves
pymadimaiutuudlifirnuuannegsiitisdin (0>0.05) feiunsSeudeIsi 2 fitins
1lUNA3S high pressure homogenizer (emulsiflex) 3slinansariifinnunsianianenin

w N3 ludiuvesinveises pH gasdrsunldiinisidudarsiude (C4 wag C5) pH dA1anas

'
v a

WanansulUegelifadfny (p<0.05) waranssisuninsduasiude (C6, C7 uay C8) fif

pH NlnatAssiunaglifinuuanatsiusgreiitediny (0>0.05) IinAnAsINAnAueinlidngs

= 1

ldansiudeenalinstuveatenannsoasinsala 9 Jedanalyl pH vasgnssinsuanas way
anvingiIvanan snaaa Ui b dnsUuRIdeve9n15ang NI IN1TTEIMEveIUIT uneNTTInY

AT WIEUA 120 wiidsuNdlalauANUTNTUYRIlAlAT L 1.5% (C8) @1u150anDMNIINIS

' '
Y a 1 o L2 =)

semelannanegralivvdAgllowSeuiisudugasisundlalaeiu 0.5 way 1.0% (C6 way C7
Aua1dv) waggesi liinsldlalagup<0.05) wazeyniafivisuanlalasiu 1.0 uag 1.5%
(C7 wag C8 mud1dvY) YrutiuAuYyNAukazANMulainIaynafinssuaIntalagu

0.5% (C6) Wneranlminanuavesialpguniivsygnsstnuduiduny Ao lalaguliuseauan uas

U ;%4

wunuiivszavdwhlanansodefnduidunslasdiedinsldanududungdu Snisansaganei

1 i

flalnyududlsznovanunsaneflaunanguudivanmauidunudinaliaunsaiiunnuyy

9

AU LazAMUWNNNYDEUNL LAY

[ (%
v U v Y

AatiumatuaYNIAYLAlIATOUNWIBLTLMEIET 2 Mnlalagiu 1.5% Whuinusiuney

S < Aaa = o o ' =~ Y a v a3 a '
semewes ey [ ugnsnanganenahluiawseiielddundndusiumendanusaly
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Torauauurdmiunmvaassiidumanioumdnsusi oty S1uufivsuuriasgns
M3udel mawSeniegisegisaz 1 Megsluniazgnsiiu mndnsiluiandenisiasd
n9vi1en uarludauvesiade pH dnshnsmageuidemavesanstudediios 2 gasisu Ae
ansiillalawnu 0.5 uaz 1.0% Jemsfiaziinismaasugnssinsuiidlalaeu 1.5% seuiledusy

AR
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