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t}. 15 %9 Carbopol 941, Aristoflex AVC, Aronbis M, Permulen TR 2 ¥ Aculyn 445 &3 4
ol HAY AL mfa R AT T EA EMESIITE ZYHE {8 doll H7ste] Azt oY
Aol f3} & FEHE HUlsto Az dd A vls] 7] 42k 2717 o A FAZFEJG A FE
o] ZYHE T3 Al x ZEYHE FRHHA &2 vod Al HE)] ebgAd o] Aaskgiont 14
E= aExd vle] ATk HEsF FAE A9 ek Aol ) X)= <24 Aristoflex AVC < Carbopol
941 < Permulen TR2 < Carbopol 941 + Aculyn 44 < Aronbis M9 A2 <At

FAO] L vl A, e, HA, A, LAYE 2lol¥d

Abstract : Nano—emulsions are submicron sized emulsions that are under extensive investigation
as drug carriers for improving the delivery of therapeutic agents. The aim of this research is to
investigate the stability of nano—emulsions containing polymers. Nano—emulsions containing high
concentrations of Carbopol 941, Aristoflex AVC, Aronbis M, Permulen TR 2 and Aculyn 44 were
unstable compared with macroemulsions with polymers. The size of emulsion droplet manufactured
by adding polymer before emulsification were larger than that of emulsion manufactured by adding
polymer after the emulsification. The stability of nano—emulsion containing a low concentration of
polymer was also decreased, however the effect was lower than that in the high concentration of
polymer. Under similar viscosity of polymer, the sequence of unstability was Aristoflex AVC <
Carbopol 941 < Permulen TR2 < Carbopol 941 + Aculyn 44 < Aronbis M.
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Table 1. Materials for Experiments
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2.1. AloF

AFEE A EE Table 19 Vb A3} e

R} Q.

ST o %‘TZ]L-O/]

45 =
Milli Q(Millipore Co., Milford, MA, US

Agargn 2R
)

>

A& A7 AL g

Chemical name

Trade name

Company

POE 16 Octyldodecyl ether

POE 40 Hydrogenated castor oil
Methyl phenyl polysiloxane

1,3 Butylene glycol

Carboxy vinyl polymer

Ammonium acryloyldimethyltaurate/VP
copolymer

Sodium polyacrylate

Emalex OD 16 Nihon Emulsion(Japan)
Nikkol HCO 40 Nikko Chem.(Japan)
Silicone 556 Dow Corning(USA)

1,3 Butylene Glycol
Carbopol 941

Aristoflex AVC
Aronbis M

Acrylates/C10—30 alkyl acrylate crosspolymer Permulen TR 2

EEG—150/decyl alcohol/SMDI copolymer
EDTA—-2Na

Triethanolamine

Ethyl alcohol

Daicel (Japan)
BF Goodrich(USA)

Aako BV(Netherlands)

Nihon Junyaku(Japan)
Lubrizol(USA)

Aculyn 44 Dow Chemicals(USA)
EDTA-2Na AKZO(Netherlands)

TEA Nihon Catalyst(Japan)
Ethyl alcohol Sigma—Aldrich(USA)

teold o] Aot gl thd AR <
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2.2. A 42 EDTA-2NaZs Ed &gtz 1,3
Butylene glycolS 3 7}sle] Azt om o gh&

2.2.1. O/W YxodAe A= FE e A7Fshr] flete] E% 244 whky)
Hjo] &4 AHEA A2l POE 16 Octyldodecyl 2 AbgEta ALoA AR EFL 400
ether®} POE 40 Hydrogenated castor oil< rpml % ¥ o™ 100gS Axe u B o
Ethyl alcoholell A-2olA &3t FHA1Q1 s 4g AR FEZE HTESIGITE 247 Al

Methyl paraben® 2U9  Methy phenyl S Table 29 & Aoz A|Z353 T}
polysiloxanes F7}ato] o eb&3-& Az Th

Table 2. Composition of Samples

Materials A0 Al A2 A3 A4 A5
POE 40 Hydrogenated castor oil 0.3 0.3 0.3 0.3 0.3 0.3
POE 16 Octyldodecyl ether 0.3 0.3 0.3 0.3 0.3 0.3
Methy phenyl polysiloxane 0.25 0.25 0.25 0.25 0.25 0.25
Ethyl alcohol 5.0 5.0 5.0 5.0 5.0 5.0
Methyl paraben 0.1 0.05 0.05 0.05 0.05 0.05
1,3 Butylene glycol 5.0 5.0 5.0 5.0 5.0 5.0
Carbopol 941 - 0.16 - - - 0.16
Aristoflex AVC - - 0.6 - - -
Aronbis M - - - 1.0 - -
Permulen TR 2 - - - - 0.2 -
Aculyn 44 - - - - - 0.7
Triethanolamine - 0.16 - - 0.2 0.16
Distilled water 89.0 88.68 88.4 84.0 88.6 87.98
EDTA—-2Na 0.05 0.05 0.05 0.05 0.05 0.05

Materials BO B1 B2 B3 B4 B5
BO - 50.0 50.0 50.0 50.0 50.0
POE 40 Hydrogenated castor oil 0.6 - - - - -
POE 16 Octyldodecyl ether 0.6 - - - - -
Methy phenyl polysiloxane 0.5 - - - - -
Ethyl alcohol 5.0 2.5 2.5 2.5 2.5 2.5
Methyl paraben 0.2 - - - - -
1,3 Butylene glycol 10.0 - — — — —
Carbopol 941 - 0.16 - - - 0.16
Aristoflex AVC - - 0.6 - - -
Aronbis M - - - 1.0 - -
Permulen TR 2 - - - - 0.2 -
Aculyn 44 - - - - - 0.7
Triethanolamine - 0.16 - - 0.2 0.16
Distilled water 83.0 47.18 46.9 46.5 47.1 46.48
EDTA—-2Na 0.1 0.05 0.05 0.05 0.05 0.05
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Materials C1 C2 C3 C4 Ch5
POE 40 Hydrogenated castor oil 0.3 0.3 0.3 0.3 0.3
POE 16 Octyldodecyl ether 0.3 0.3 0.3 0.3 0.3
Methy phenyl polysiloxane 0.25 0.25 0.25 0.25 0.25
Ethyl alcohol 5.0 5.0 5.0 5.0 5.0
Methyl paraben 0.1 0.05 0.05 0.05 0.05
1,3 Butylene glycol 5.0 5.0 5.0 5.0 5.0
Carbopol 941 0.01 - - - -
Aristoflex AVC - 0.03 - - -
Aronbis M - - 0.06 - -
Permulen TR 2 - - - 0.01 0.01
Aculyn 44 - - - - 0.7
Triethanolamine 0.01 - - 0.01 0.01
Distilled water 88.98 88.97 88.94 88.98 88.28
EDTA—-2Na 0.05 0.05 0.05 0.05 0.05
Materials D1 D2 D3 D4 D5
POE 40 Hydrogenated castor oil 0.3 0.3 0.3 0.3 0.3
POE 16 Octyldodecyl ether 0.3 0.3 0.3 0.3 0.3
Methy phenyl polysiloxane 0.25 0.25 0.25 0.25 0.25
Ethyl alcohol 5.0 5.0 5.0 5.0 5.0
Methyl paraben 0.1 0.1 0.1 0.1 0.1
1,3 Butylene glycol 5.0 5.0 5.0 5.0 5.0
Carbopol 941 0.01 0.02 0.05 0.1 0.15
Triethanolamine 0.01 0.02 0.05 0.1 0.15
Distilled water 88.98 88.96 88.9 88.8 88.7
EDTA—-2Na 0.05 0.05 0.05 0.05 0.05
2.2.2. YA A7), GEAE B RAE HAE Brookfield %=7(Model DV—-E, Brookfield,
A4 YAY EFEE+= Dynamic  light USA)E AFg3fe] 2204 £ % 60rpm, spindle
scattering S 283 9224 7] (ELS—8000, No. 62 2% Fo 433t

Otsuka, Japan)E AF-8-38}o] o HdS 3]4] gl
A2 F43h. 34 g9 Ak 90
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Table 3. Viscosity of Polymer Aqueous Solutions

Polymer Concentration(wt%) Viscosity(cp)
Carbopol 941 + TEA 0.16 + 0.16 990
Aristoflex AVC 0.6 950
Aronbis M 1.0 1,020
Permulen TR 2 + TEA 0.2 + 0.2 1,000
Carbopol 941 + TEA + Aculyn 44 0.16 + 0.16 + 0.7 1,120

=

o} Table 3o Z@v F7¥E sx¢9 H=E Y
Ebll

3.2. T H7F &4 uhE e E o
AIZE 73t whe i A7) Wst

3.2.1. £3} A EEHE At B¢

ZYHE 53 Yo i de] hgAlS Hrt
317] f1ste] sl FH s A A &
HE 3 Y ddS Alzste] A7 T
2 ixte] 2715 B 71ekeith. Table 29 24
A0~A59} 3ol ZEWE kA &2 A0S
Zyzre] LW E Rk AlY A1~ASE =M
E 3} Aol HIste] oldAd S AxsST. 7)
Zrol e 3 Table 33} o] H-2oA H
EE 1,000cp AEE fFAFSHA 248 3 S
AR st
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Aronbis M2 60 mm, Carbopol®} Aculyn 44%
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Ao ™ Fig. 29} Z+o] Permulan TR2+ 3.7 mm,
Carbopol 9414 1.7 mm, Aristoflex AVC+
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X1 Carbopol 9413} Aristoflex AVC7} #H7}5]
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Fig. 1. Droplet diameter against time obtained
in system of AO~A5 as a function of
polymers, <>: without polymer, [I:
Carbopol 941, A: Aristoflex AVC, X:
Aronbis M, #: Permulen TR2, @:
Carbopol 941 + Aculyn 44.
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Fig. 2. Droplet diameter against time obtained
in system of AO~Ab5 as a function of
polymers, <>: without polymer, [I:
Carbopol 941, A: Aristoflex AVC, *:
Permulen TRZ2.
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Fig. 4. Droplet diameter against time obtained

in system of BO~B5 as a function of

polymers, <>: BO(nanoemulsion base

without polymer), [J: Carbopol 941,

At Aristoflex AVC, #*: Permulen TR2.
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Fig. 5. Droplet diameter against time obtained
in system of C1~C5 as a function of
polymers, <>: nanoemulsion base
without polymer, [J: Carbopol 941,
A Aristoflex AVC, X: Aronbis M,
* . Permulen TR2, @: Carbopol 941
+ Aculyn 44.
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Fig. 6. Droplet diameter against time obtained
in system of C1~C5 as a function of
polymers, <> nanoemulsion base
without polymer, [J: Carbopol 941,
A Aristoflex AVC, *: Permulen TR2.
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Fig. 7. Droplet diameter against time obtained
in system of D1~D5 as a function of
Carbopol 941 concentration, O: 0, Ot
0.01, [J: 0.02, A: 0.05, K 0.1, @:
0.15.
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