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Abstract

The purpose of this study is investigate the type and concentration of lipid and emulsifiers
****** -and Tratio-between emulsifiers which affected to the physical properties. of solid-lipid-microparticles—-
such as morphology, particle size, texture, rheology and lipid crystallinity. The lipids used in this
study was as follow; cetyl alcohol, stearyl alcohol, stearic acid and tripalmitin. Poloxamer 188 and
Lipoid®s100-3 were employed as emulsifiers. The solid lipid microparticles cream‘swwere prepared
by hot high speed homogenizer method. The result showed that type and concentration of lipids
and emulsifiers affected to the physical properties of solid lipid microparticles creams. When the
concentration of lipids and emulsifiers increased, the texture of cream were more sticky and viscous,
an increasing in the amount of small particles and having the spherical shape and less lipid
fragments. The formulas of the solid lipid microparticles creams used stearyl alcohol and emulsifiers
as poloxamer and used stearic acid and emulsifiers as Lipoid®. The both formulas provided the
most of amount of small particles and the highest viscosity. Moreover the solid lipid microparticles
creams, the formula were prepared from tripalmitin, had the most of crystalline rearrangement of lipid
But the another formulas which were prepared from the other lipids, showed amorphous plus crystal
When we varied type and concentration of emulsifiers, poloxamer and Lipoid®, the both emulsifiers
provided the solid lipid microparticles creams that had the small spherical particles. The formulas
were prepared from Lipoid® manifested more amount of small particles ,narrow size distribution and
less lipid fragments than the another formulas that prepared from poloxamer . When we varied ratio
between poloxamer and Lipoid® the result showed that the formulas had ratio between poloxamer
and Lipoid® as 1:2 that provided the most of small particles. The formulas had ratio between

poloxamer and Lipoid® as 1:1 that provided the highest viscosity. However, all formulas exhibited a

plastic flow with thixotropy characteristics.
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ow widlatndtaturiasinannan i iulszmaseu axlfianafinfmieauuaue labild
v, o ala
ANHOULTBIENATHIR
1. AR uguug e
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2. ermmusnszaneulanielidng uasldwilanfnRowka

4 & av : \ P Loy
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4, ﬁﬂﬁﬁwﬁfqﬁu‘ﬁuua:dﬂuw
5. #aieandis
inuadenAsy
anpFuiiveaniilu 2 1infAe
1. pauilihuen we eneu (medicated creams) ugneATufidfaaazaeutansyanasi
agfluaAuadiadiindu Frenfilgnalums¥nm
2. A usdesdnans cosmetic creams) uAiifiinen WilngeRamidbigadu dev
v vide daaiufionds ranadaiacifesdurinudngfomis flufiounnsinaananatu

- ‘J /as
LS e

N92UAUNITHAR Solid lipid nanoparticle (SLN ) (9)

wiARlAluNIRAR lipid nanoparticle Tt fnanuanes Tanaguludadl 5 38 il

1. High preassure homogenisation (HPH)

v
v o

-3 ¥ - A - :l/ - A - v

A Amunzanlunanamia SLN Taasnsnsondnlanaiguungiiga (hot HPH technique)

o £ N\ \
vireh qruugiRindngaiuniivies (cold HPH technique)

. as s as - a )
1.1) hot HPH technique : naanlufuuaziadfoaiu (gumiigendqanasuinal 1
" A o X . ' _
{asutlsennns 5 °C) amiuifin aqueous surfactant solution AiflgnuugRiAtaiu udailusan high
>3 . l-'/ 0 L o 2 R
speed stirring fliazldl hot pre-emulsion AMNUUUN hot pre-emulsion lludineuaunis high
o h < - ' o |
pressure homogenization wfqmuquqmwmuaﬂumm‘umhuu (3-5 72U v 500-1,500 bar) WA
o 1/ a o 4 a v a N o o UV
i Wignungfifiunafigoaugiiviad azine nanoemulsion recrystallises i liiAia SLN auan
: anid L == .

1.2) cold HPH technique : dhiaaTmunzanlunsdatufaiiinuansfauiadv

hydrophilic drug Ineduusn azillunisuaenlafuuasienidnsoarii anthinWiudefaaniran
= 1 < 0 < m " o a o 2 o P

gramnatiagnids W dry ice vl liquid nitrogen HatasAHIdURsinlifunTzALlY lipid

R ) o - - ar
matrix a1y dhreeudeiilaluunly powder mill azldaynaszivluasau (19950-100 Inasau)
° a . . ] °
vy audalunszaneilu cold aqueous surfactant solution Wil pre-suspension dwazgniinlyl

i i . ‘J a °I J A -3 o0 o
\1119%N"3 high pressure homogenization fignampRsfeavdenndn (5 21t 500 bar) fazléisniu
1 J o o I - ] 1
SLN aanun widlawSaudlauiuds hot HPH wudn 33 cold HPH axlifaymamnalugnda uas
1 L7 - 4 k73 o 16 )
MsnszanETNABYMANS NN Uazididi3E cold HPH azifluntavdnidenmsligomaRge udil
= 4 17 o =l v v as Y e W 5

anunsavanaeeliuue desaniinnglfennufanlunimaenlaudaiufagn ludupeuusn uans

piagyl 2-1

2. Microemulsion
:l; ) . N 14 “ 9 o a'/ 13 N . AJ
FuusnusREN microemulsion #agl stiring (aamaiuialsznausian solid lipid ignuasy
o a v o,
Yanar 10 surfactant ¥awaz 15 uaz cosurfactant ¥aeaz 10) gumgfl 65-70 °C amuitlunszang

'5’ < e ﬁJ - . 1 %’ < o v
Twindudanunnidune (2-3 °C) ludndauans emulsion fia Ui Uszanns 1:25 - 1:50 wHandutly
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v N :‘1 o o H sJ a < . oy . dj a
MY sterring aantiuindninfinaniiunedaeds utra-fitration  v3e lyophilisation IWBLWNAINN

isduraseynia
i v ¥ oo Id izati
Hot homogenization e Cold homogenization
technique technique

\Anaslu hot aqueous nnWrasndnudadsauifiuain

A
4

dry ice 7 liquid nitrogen

Y ¢

thudagl high speed stirrer I

- 4 4
unyaawdanldday powder mil

. X
pre-emulsion UauyU

(50-100 'luATaW)
|

¥

1 ; A o
LINLIUNAT high pressure homogenization nszanaaildadu aqueous surfactant

o e/ . -
fgnuuniigandnqavaanvazedlaty

& pre-suspension

¥, 4
1% Hot o/w-nanoemuision uuaunng high pressure
homogenization
o oo o \ /
i Wiiduaih SLN

gﬂﬁ 2.1 UAAKTUARUNNINAR SLN #aeidd Hot HPH technique Uaz Cold HPH technique

3. Solvent emulsification-evaporation i3a —difflusion

4.1) Solvent emulsification-evaporation : ifuldudnnisanaznaulu ow emulsion Tnglufuaz

N Ay v ¥ . . " y Y
gnazaielu organic solvent Alaidiniwin (1w cyclohexane) Aailu emulsifier uipnain ANty
suwean solvent antunig lfAnnuauin neszimeian soivent aanly azinliludunnmznauiady

. 1 [ Y% !0’ ¥ =l a el dvdl =l 3/ v ) §
nanoparticle ﬂT:qqﬂﬂgmuQ{]ﬂqﬂu'\ 'Ilﬂﬂ'ﬂ’ﬂ\l')ﬁﬂ’)?“ﬂﬂiuuﬂqi‘l”ﬂﬂ')qui"ﬂullui‘zﬂ']'\\in']Tmnmzﬂ’m«ﬁ\l

o o AJ ] 1% ] - d' - A’ r-" ) Ad Pl Il o o
LﬂN'\:ﬂNﬂUﬂ’JﬂqWVLN'V]uﬂQ’]NT'ﬂu LLmﬂﬂ;j‘WTﬂ'ﬂ'\@’qxLﬂﬂ‘ﬂuluﬂ\iqf\ﬂnqﬁ“ﬂu solvent 'Hﬂ\'llﬂﬂ'ﬂ'ﬂf‘j‘lum'ﬁ‘u

o o o a o 1 d o . o o
M lnsuRldaududuaes Tufuaginaifasannlafusunsaazaieli organic solvent I#dnrin

v ¥ . d o o 7
wunassmeniients I ultrafiltration 1esndn solvent WiusAsazdaslifranudindurasaymalei

/i
o a X
AN
. ' n “ X, A o g 174
4.2) Solvent — diffiusion technique : 3414 solvent fidnriusinlunedau (14 benzyl aicohol, ethyl
o y . 2 e daya , . L
formate) FHUINAZHANUNTL solvent  IBNAILN LHiinaNgA thermodynamic T¥NINIBANRINN 2
aniunzaelaualy audasifin solvent-saturated aqueous surfactant solution figauuiiga ufa
- ¥ o a [ a o o .
Futihfiunnifiune @nsdou 1:5-1:10) axfiannsmnaznaueesynaladiu ieewin organic solvent
. . . Y I R -
284 emulsion droplet 1.9‘1'LLW§‘VL‘1.]2$ continuous phase aniuiinisindatinfiunniiuneseniudqens

. <4 I 4 o g9y = v u X
ultra-filtration 4138 lyophilisation Lwavn'l.wwmﬂum'mmmmu



4, wlo/w double emulsion method
a Y aa N . N d] 1 as e‘ a sJ %’ v
AMNNMINARMILIAT Solvent emulsification-evaporation twdlwaumm‘l'uuummifimmm'aum it
v 4 L1 v . 9, . <
ANFZNAUAANNI T.mﬂmﬂ'm'n'aumm:qn encapsulate A2t stabilizer ﬂq'lu internal water phase (W@
Haetugaandnlu i external water phase Muszudnaniainli solvent seimasanty mafiatlldlunis

i3t sodium cromoglycate-containing SLN agelsfimnaunneynafidealudeinlaziums

Tayaidasiurasmnsidlunmsinm
AuANURANT UMY
Cetyl alcohol (10)

Nonproprietary N S e e
BP: Cetyl alcohol
JP:Cetanol
PhEur:Alcohol cetylicus
USPNF: Cetyl alcohol

Synonyms

Avol: Cachalot; Crodacol C70; Crodacol C90; Crodacol C95; ethal; ethol;
1-hexadey! alcohol; Hyfatol 16-95; Hyfatol 16-98; Kessco CA; Lanette 16; Lipocol C; palmityl alcohol;
Rita CA; Tego Alkanol 16

Chemical name

Hexadecan-1-ol

Empirical formular
C16H34O
Molecular weight

242.44

@ﬂﬁ 2-2 uangmslaseaiina cetyl alcohol (11)



Function Category

Coating agent, emulsifying agent , stiffening agent

Typical property

qnLRan : 344°C

AUaANIURT ; 2glugo 42-52 °C

ATNUULUY : 0.908 gicm3

nsazans : avantliAluenuea (Feuaz 95) uasdined uazazazandlfiiamale

= X H ‘°‘ A ar o ar =)
gruunRgean liazaie b diavaauvasdniuiulat neitu

tUR ~ N o o

uaznis s waz isopropyl myryistate

4 -
ANATA : TNl 7 cP N quangi 50°C

Stability and storage conditions
= o ’.’/ 1 d’d 1 . <
flAannuasiaTelunsauasAn Afuasuazania linarenilu rancid Aosuiulunous

- (-3 A 73
Um 1fiu a0uNuMe

Incompatibilities

t s [ 4 A . . v A
T iufuansiilu oxidizing agent Nk

Stearyl alcohol (10)
Nonproprietary
BP: Stearyl alcohol
JP: Stearyl alcohol
PhEur:Alcohol stearylicus

USPNF: Stearyl aicohol

Synonyms
Cachalot; Crodacol S95; Hyfatol 18-95; Hyfatol 18-98; Lanette 18; Lipocol S-DF,O;

n-octadecanol; octadecyl alcohol; Rita SA; stenol; Tego Alkanol 18

Chemical name

1-Octadecanol



Empirical formular

C18H380

Molecular weight

270.48

gﬂﬁ 2-3 uansgnstANaiN stearyl alcohol (12)

Function Category

stiffening agent

Typicai property
anLian : 210°C 2 kPa (15mmHg)
ANABNINAT : tfluTan 59.4-50.8 °C
ANUUILLUY ; 0.844-0.906 g/cm3
nsazae ¢ azanelfAlu Chioroform  lemnueaasar 95)  Awaf wanimu
propylene
glycol Iy vegetable oil Talazaneluti

AR ; szainnd 9.82 mPa s 7l grungi 64°C

Stability and storage conditions
fanuasiardlunauazan Auseazeinia linanaflu rancid Aanfiulunttus
o 1 anfiudis
Incompatibilities
i uuansfify oxidizing agent e
Stearic acid (10)
Nonproprietary
BP: Stearic acid
JP: Stearic acid
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PhEur:Acidum stearicum

USPNF: Stearic acid

Synonyms

Crodacid E570; Emerosol; Hystrene; Industrene; Kortacid 1895, Pristerene

Chemical name

Octadecanolic acid

Empirical formular N T .

C18H3602

Molecular weight

284.47

T S - - S-S O WP -
SO o P e T e N e T N TN o S A
He He He He H He He He |

u]
\H
\ o T :
hydrophobic tail hydrophilic
head

77 2-4 uanagmslasanine stearic acid (13)

Function

emulsifying agent ; solubilizing agent; tablet lubricant; capsule lubricant

Typical property

AALAEnA ;361

AANNBAULUAT 1 NINNT1 54 °C

AHUAUILLU (459) : 0.980 gicm3

nazang : avatldalu i carbon tetrachloride chioroform enuaa Bwef

&Ny propylene glycol laavaneluun

Stability and storage conditions
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[~} =\ A
avsfivlunnmuetio Wu daonud wika

Incompatibilities

Taddinfuiu metal hydroxide wag oxidizing agent

Tripalmitin (14 )

Synonyms

Glycerol tripalmitate, Glycéryl tripalmitate, Tripalmitoylglycerol uaz Palmitin

Empirical formular

C,Hs(OOCC,sH,,),

Molecular weight

807.35

gﬂv"{ 2-5 uangnslAnNaing tripaimitin (15)

Function Category

stiffening agent

Typical property
AAUABNLUAT : 66 °C
msasang : azanaliiluamefuazasalsvesu uiliasanaluin

Stability and storage conditions : viulugifiu tesiunas aMAURZAIEY
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Incompatibilities: Oxidizing agents

Poloxamer 188 (10)
Nonproprietary
BP: poloxamers
PhEur : poloxamera

USPNF : poloxamer

Synonyms
- Lutrol:  Monilan; - Pluronic;  polyethelene-propylene—--glycol—._.copolymer; . .

polyoxypropylene copolymer; Supronic; Synperonic

Chemical hame
OL-Hydro-O)-hydroxypoly(oxyethelene)poly(oxypropylene)poly (oxyethelene)

block copolymer

Empirical formular

HO(C,H,0),(C4Hs0),(C,H,0), H

Molecular weight

7680-9510

HO"{'\’“OWO*}ET\’O‘]TH
EO PO EO
poloxamer

77 26 wamagaslaseaie poloxamer 188 (16)

Function Category
Dispersing agent; emulsifying agent; coemulsifying agent; solubilizing agent;

tablet lubricant; wetting agent
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Typical property

ANRDNLAAD : 52-57°C
ATTNUUTLUY ; 1,06 glcm3 7l 25°C
HLB : 29

" .

NITRSR[EY © azang LAl uazianuana (T81aY 95)

o
Surface tension ;26 mN/m (26 Dynes/cm) N @15aLa21849 poloxameri88

¥ . o -
¥ataz 0.001 WminlaeAnnms gyl 25°C

AMNULA 11000 cP Savaanmand 77 °c

Stability and storage conditions
ATasABANNAIFR lUNGA ANY UAY metal jon

Asfivanslunuslingiin iuuas wi

Incompatibilities

Jurtuaanudindis poloxamer 188 Taludiniuriu phenol ua paraben

Soybean lecithin (Lipoid® ) (10)
Nonproprietary
USPNF : Lecithin
Molecular weight

grunnu 800

?ﬁr‘b"—g%&’
.
I S

O.-Phosphatidyf choline
gﬂﬁ 2-7 uamegmslaTading lecithin

Function Category

Emulsifier, liposome foaming material, stabilizers, solubilizers
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Lipoid® $100-3 {lu hydrogenated phosphatidyl choline A7n fat free soybean
¥ ¥ dxt . d
lecithin faeiaz 100 Wwin lecithin Adaunidn Aa nguiii phosphate uaz
Ay Sy o
alcohol dauilafldn Aa nealuu

nsazane : azansldnluluiuuazanunsanssana i laluin
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BN INAaal
ATLARTE (Materials)
- Cethyl alcohol (Lot&control No. ABD28, 1i3weidunsaulaan anrin, Uszmaine)
- Stearyl alcohol (Lot&control No. ADD44, 1iivmeTduniaulaan anrin, tszmalne)
- Stearic acid (Lot&control No. ACL 31, 1i3tmaAdunsaulaan anfia, Uszinalne)
- Tripalmitin (Lot&control No.083Ko768, SIGMA_ALDRICH, Inc.,USA)
- Lipoid® $100-3 (GMBH. Rrigenstrasse4 1i3umania (Inauaus) a11in)
- Poloxamer 188 {Lot&control No.60-0480,BASF Aktiengesellschaft)

.= _..0.9 % w/v normal saline

a] P Ul
mimummsqﬂnsmmswmm (Instruments)

Lﬂ?‘m'i'mmwwﬁm (Bob and Cup SC4-21, SC4-14 Viscometer, Brookfield Model DVIil, USA.)

v ® ;
Lﬂ?]"r]\‘lfmfﬂumﬂ (Coulter® multisizer Accucomp  color software §i PN 4235890

131 Coulter Electronics)
- nesqansIAd (Olympus® Bx40 131 Olympus optical A77im)
- \#i%ed Differential Scanning Calorimeter (DSC) (Perkin®ifu DSC 7 151w wwasnu inainad
- High speed homogenizer (Ultra-Turrax® T25 131 Janke&Kunkel GMBH)
- Hotplate (Thermolyne® nuova |l stir piate)
= Lﬂ‘id"ﬂd'ﬁl'\i analytical balance (Mettler-Toledo AL 204, satorius)

- solid pan {aluminum)

sl [ -
FENIFAUUNITNAREY

1. naWise Solid Lipid Microparticles #1233 hot melt homogenization Faeedeq
high speed homogenizer

1.1 foluiluBinumugrsiniu madlulinined antunaaniguaugil 70°C (pniataiy)

12 feasneddaduluBunamugrsiidy macluinine§ et B AnNgATANFL In
aaltl il poloxamer 188 WazanafigunAtiesriew ansdunaanfigumgil 70°C (3
mﬂ{f'\) wnidu lipoid Wnszanglutnrouudidmaonmen

1.3 Lﬂf‘:’gmﬂhﬁu m'luff{]mﬂffﬁ udntiugnerte high speed homogenizer AMNIT9EL
9500 78U fiawdi Tmﬂmuquqmuqmﬁm'ﬁﬁ 70°C Ty wn 10 Wil

1.4 uqm'lﬁmw%ﬂuﬁq'lﬂﬁuﬁfm magnetic bar W10 W7 (Wgnugiaee 7 anad) aziiin
solid lipid particles ﬁqmuqﬁﬁm

ar

L4 A o o/ L4
1.5 vnsuwasuudasdausenaulugnsiniu Al
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- gfpoedlasiulusngu 1@un cetyl alcohol stearyl alcohol stearic acid WAY tripalmitin
FanuddumnadidiuFesas 10 20 uaz 30 sesiningmindy

- afipaasansnediatuluiniuliun poloxamer 188 uar Iipoid® S 100-3 AAnnandidi
fauaz1 3 WAL 5 mﬂqﬁﬂuﬁnqmiﬁﬁé'u

- Lﬂ‘z’ﬁlﬂuuﬂmﬁmmdqummm?ﬁﬂ%ﬁa'ﬁ'uﬁ’q 2 gfladaumifiaonudnidenas 3 109
ﬁwﬁnqmﬁﬁ"u udmsdauaad poloxamer 188 : lipoid ® 3 100-3 1flu 1:2 1:1 uaz
2:1 |

2. fimsfnspnianTRiniananwiasedi gy Solid Lipid Microparticles o]

[ 3 =l
21 Ansouiiansd

TagmsdunadneusATNALALLA WAZINSYINGILMAY
22 pliveynin
' avAEIagd 20 HAAnTN i 50 finaans auliazan udarily sonicate W 3
uif antusanalad wasinaisiazansudalineauualad uazitlddasfanngas
qammﬁﬁﬁqﬁwmﬂ 400 Wi uacinagls
2.3 TUIRTENAYNTA UATNNINIZANBUIUIABYNIA
RIUNAUBIBYNA uazn'ﬁnixmwmmwn'\ﬂﬁwLﬂ#m Coulter-Counter
Tneldvindn 70 lulasiums Fatmatneiumnnszanalinndu 20 fiakAns Tudntua
wdwmdnuu 8 ufl whavenansarateanunu 5 yealudanufrteariesinnnaeymaiil
A158va%e 0.9 % wiv normal saline 8¢ LAZIATWIABYNTA
2.4  pAuaNTiniTiva
#ntl Bob and Cup viscometer Brookfield Model DV SC4-21 vi7e SC4-14 W
A wEasaLin 10 RPM %0 ) 5 Aunfl (3uf 10 RPM aufia 150 RPM wazanAnaifaseLad
quile 20 RPM
25 gundnaedlydy
nadaugUnAnTaslaii nti\fsaq Differential Scanning Calorimeter (DSC) g uRd
doutlrznavaaslaiuanudnduiesss 20 mingaasnfu uazansriadiiadu aonadudu
$atiar 3 utingRsdinfy
2.5.1 1 solid pan wazehtazanadaimin
252  usrqasinetneaglu pan Wiiminyeszanns 5- 10 RaAniu Favimin
253 t1pan ﬁummsﬁfmmqué’oﬂmmiﬂﬂlﬂ’ﬁl,ﬂ'%‘mwan

L¥ . d e e e :
254  daiwin pan 1 sealed WA sinnaLAU pan wazthiddnlumauusnazls

v
i winFnating

, . . o . .
255 run pure material (la¥y , @rsriedladufild) Weudu pan wla1 fides

gnuu)fl 20-80°C M3NFH 10 °CAiil
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o ] [ 1 A - o [~ 1
run #199naeing WALy pan Wan Htagnmall 20-80°C ARTI7

10 °CAuf
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Type lipid Pure lipid Lipid in formula
poloxamer Lipoid
Onset Max. Onset Max. Onset Max.
Temp peak Temp. peak Temp. peak
(o) (‘c) ('c) (‘c) ('c) ('C)
Cetyl 40 515 37 50.3 39.5 51
| alcohol e I
Stearyl 37 60.3 35 46.3, 39 46,
alcohol " 4 60.2 60.5
| stearic 41 62.7 375 55.3 405 _54.7
acid
Tripalmitin | 36.5, 63.7 39 61 = -
wnawy - A Wlldiansinm

Onset temp. (onset temperature) A Al FuAuIRINNINABNINAILBIATS

Max. peak (maximum peak tempurature) Aa AUUYTGNGAUBINNINARHMNAITANEANT
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¥aeias 20 109ANTUIINAL poloxamer Fazaz 3 1aenL

afinvaqlasiy 20% sy
Poloxamer 3% RMIUBYNNA
AUINAUNIA cetyl aicohol | stearyl alcohol stearic acid | tripalmitin
- 1.402 281 557 367 300
1.462 329 601 407 303
1.545 251 580 422 283
1.633 234 526 402 . 267
1.726 194 474 346 268
1.825 175 443 293 252
1.929 169 402 260 231
2.039 170 340 244 209
2.155 148 321 228 190
2.278 139 250 217 172
2.408 129 229 181 163
2.545 108 184 125 134
2.924 97 157 121 97
3.222 79 137 101 97
3.701 74 120 89 92
4,251 58 96 63 90
4.883 55 55 56 79
5.609 42 45 38 49
6.444 26 44 37 37
7.505 18 19 34 26
10.76 14 24 17 19
12.71 15 21 14 11
14 10 19 12 8
17.97 5 11 12 3
23.39 2 2 4 3
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1.402 268 331 316 242
1.462 272 380 377 273
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... 1726 153 308 i 219 226
1.825 141 288 278 B 218
1.929 128 256 283 195
2.039 103 236 243 177
2.155 106 216 199 165
2.278 81 198 124 156
2.408 83 180 103 145
2.545 59 161 79 123
2.924 56 160 59 113
3.222 55 129 43 103
3.701 45 116 31 95
4.251 43 83 24 73
4.883 33 84 18 64
5.609 32 59 16 41
6.444 30 29 13 23
7.505 31 20 11 19
10.76 28 19 10 16
12.71 21 10 13 12
14 16 6 10 7
17.97 8 1 10 5
23.39 2 0 4 2
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ARBYNA Cetyl alcohol Steary! aicohol stearic acid

1.402 2691 1791 1511
1.462 2554 1695 1636
1.545 2369 1523 1515
1.633 2281 1462 1483

_ 1.726 1972 1306 1264
1.825 1888 1 Ogé 1203
1.929 1744 939 989
2.039 1552 867 849
2.155 1347 724 667
2.278 1519 569 528
2.408 1319 391 464
2,545 978 288 328
2.924 851 156 270
3.222 751 125 229
3.701 510 96 108
4.251 344 79 71
4.883 ‘ 229 44 55
5.609 195 32 50
6.444 149 25 35
7.505 97 18 24
10.76 55 13 8
12.71 32 10 8

14 16 7 3

17.97 10 3 2
23.39 4 4 1
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o w 1 o A )
Finfusanriu poloxamer Ainanuidindusine

Cetyl alcohol 10%

YUNRRUNIA Poloxamer 1% Poloxmer 3 Poloxamer 5%
1.402 338 386 331
1.462 400 365 380
1.545 391 317 351
1.633 324 315 340
1.726 3N 281 308

] 1825 302 263 288
1.929 287 220 25%
2,039 167 211 235

- 2.155 213 161 216
2.278 203 156 198
2.408 168 128 180
2.545 168 132 161
2.924 133 91 150
3.222 106 66 129
3.701 89 65 116
4,251 69 47 83
4.883 61 39 84
5.609 45 41 59
6.444 25 28 29
7.505 32 33 20
10.76 28 29 19
12.71 28 17 10

14 14 11 6
17.97 6 2 1
23.39 1 0 0
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Cetyl alcohol + Poloxamer 1%

IUNABYNA 10% 20% 30%
1.402 338 424 755
1.462 400 456 829
1.545 391 408 742
1.633 324 a1 676
1.726 311 336 649

.. .1.825 302 7 203 . 553
1.929 287 246 484 )
12,039 167 230 452
2.185 213 203 404
2.278 203 168 347
2.408 ' 158 141 297
2.545 158 124 272
2.924 133 125 225
3.222 106 93 201
3.701 89 74 169
4.251 69 60 129
4.883 61 50 92
5.609 45 41 92
6.444 25 36 92
7.505 32 33 7
10.76 28 28 65
12,71 _ 28 23 63
14 14 22 49
17.97 6 16 41
23.39 1 8 8
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alcohol 20%
TUNADYNIA 1:1 2:1 1:2
1.402 308 484 952
1.462 347 529 979
1.545 316 555 926
... ..1633 293 7 511 993
1.726 284 402 928
1.825 257 335 837
1,929 220 307 750 _
2.039 194 282 610
2.155 162 229 604
2.278 138 191 529
2.408 124 146 418
2.545 100 114 285
2.924 86 88 192
3.222 79 70 153
3.701 59 48 78
4,251 43 30 57
4.883 25 10 26
5.609 16 9 16
6.444 9 14
7.505 6 1 15
10.76 6 3 10
12.71 1 5 4
14 1 2 5
17.97 2 1 3
23.39 2 1 2
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