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Formulation development of Coenzyme Q10 microemulsions for

transdermal application
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Abstract

The objective of the present work was to develop microemulsion containing
coenzyme Q10, which present good stability. In this study, microemulsions were prepared
using HLD (hydrophilic lipophilic deviation) concept to optimize the formulations. From the
optimal surfactant/cosurfactant (S/CoS) ratios, pseudo-ternary phase diagrams by water
titration were subsequently performed, leading to obtain microemulsion zones. The physical
properties and stability of all microemulsions were investigated. Coenzyme Q10 was loaded
into the formulations which showed good stability. The physicochemical properties and
stability of coenzyme Q10 microemulsions were evaluated. The results showed that they
were stable. The results indicated that these microemulsion systems were suitable for
incorporation with coenzyme Q10. In addition, these microemulsion systems were interesting
in drug and cosmetic applications because it consisted of non-ionic surfactant and co-

surfactant, resulting low toxic products.
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Coenzyme Q10 ﬁ%aﬁawaw%mﬁu CoQ10, Q10, Ubiquinone, Ubiquinole,
Ubidecarenone, Ubiquitous #3® Coenzyme quinone fidedunmaniiin 2 ,3-dimethoxy-5-
methyl-6-decaprenyl-1,4-benzoquinone fisre9unsAndamuin Coenzyme Q10 Huansd
s19neENsandnlaiedlnesssurianariinnusndunesienie lag Coenzyme Q10  1Ju
asUsznoundoiniufifiauautilunisazaislulusiu wuildnudeviu (membrane) vaslulnasu
938 (mitochondrial) fiumumdrdalunisudsdidnaseulululnreunis wagnsairandsnuiio
11431]611@@ adrenosine triphosphate (ATP) %QLﬁuwﬁqawuﬁugwummwaé Coenzyme Q10 i
@mamﬁ’ﬁlumu{‘]u membrane stabilizing wazidu antioxidant  lae Coenzyme Q10 Qﬂ‘W‘U%J’]ﬂiu
ai’mzﬁﬁmmiwé’mmm Feardisnnulalnrewadonn wu Wila §u ndaile aues Emster and
Dallner, 1995; Lenez et al., 2007)

Uaguuiinisth  Coenzyme Q10 unldlunissnwilspsingqlaun  lsaiilauasvaenidon
lansy  wisiudu daluwesuazuvise (Beal, 2002; Belardinelli et al,, 2006; Langsjoen, 1999;
Pepe et al,, 2007; Rozen et al,, 2002; Sakano et al., 2006; Shults, 2003) uaﬂmﬂ‘ﬁuﬁﬂﬁmiﬁﬂ
Coenzyme Q10 ulglunanvdrersdnmelaeiauidenuin Coenzyme Q10 @115a928aaNS
AnsisesuarsraenIdonteseadiviianuaman (Photoaging) 16 (Hoppe et al, 1999
James et al,, 2004; Muta-Takada et al., 2009; Prahl et al, 2008; Witting, 2000, Yue et al,,
2010)

TutagtiuiliAseivihnsinuszuuthds Coenzyme Q10 Tuguuuusinaqegisniiewna
1ouA nanoparticles (Nehilla et al., 2008), nanostructure lipid carriers (Junyaprasert et al,,
2009; Teeranachaideekul et al., 2007; Yue et al., 2010), nanocrystals (Piao et al., 2011), self-
nanoemulsifying drug delivery systems (Nepal et al., 2010), emulsions (Yue et al., 2010),
liposome (Lee and Tsai, 2010) pglsAimu nmsmumssanssudslinunis@nwm Coenzyme
Q10 TusUlalasddatu (microemulsions)

lulasdiadumneds szuuiivseneudeigniavesni thifuuasansanussisia (surfactant)
FafaudRiduasfodfiamnuazifiien (single optically isotropic) LazdANUAINIQUVING T
(thermodynamically stable) (Ceglie et al., 1987; Danielsson, 1981)

lulasdifadudusunuundniamnninnsandu faumazianuszgndldlunisidseims
$1199) wiiosnanlulassiaduidennatsusznng (Usznms yaydl, 2553; Boonme, 2007;
Boonme, 2009; Junyaprasert et al., 2002; Kogan et al., 2006; Kreilgaard, 2002; Lawrence et al,,
2000) laun fafiesnmmnisgamnain Jaenge (long shelf life) mmmummaﬂ (5-100 nm)
Juszuuiiiniuldies (spontaneous formulation) Lmaivuuuﬂsmmmangmﬂm ity LaZANS
anussisinludnaruiivnyay uenanillassfaduddiammuminm  fdnvazduveunadla d
Hudnuarild wagiifdslunisazaisga (high solubilization power) Seausanaudiuan s
flavareluidy (oilsoluble)  wazfiazargluth (watersoluble)  sauvialaseadresyuy



1ulAs (microstructure) vaslulasdiatuannsaduina (entrap) 81 @NSEIAYNINATOIEIDIUAL 12T
dresluaudutuniandt Jseuisaidsansaananilagenitdisulugliuunadu (conventional
formulation)
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AoIn1svesuslaalinTu wasiuaNaasalunsutty dnsunlulasddatumnldlundnsio
\AasdienuarivdIo1esunivats Iiuindnsusifinauduiunnfovs wEnssituune
(Linn et al., 1990) nansAanUsuldR191 (Pakpayat et al., 2009; Spiclin et al., 2001; Spiclin et
al,, 2003) wandueisnw1d7 Junyaprasert et al, 2007a) uyuw (Matthias et al., 2009) uag
nansaeidmsunisinuruan (Acher et al., 2009) Uusiu
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1. Surfactant (S): Decylglucoside, Cosurfactant (CoS): Sorbitan momooleate,
Oil: Isopropyl myristate
Ratio S/CoS: 0.20:0.80, 0.10:0.90

2. Surfactant (S): Decylglucoside, Cosurfactant (CoS): Sorbitan momooleate,
Oil: Isopropyl palmitate
Ratio S/CoS: 0.20:0.80, 0.15:0.85, 0.10: 0.90

3. Surfactant (S): Decylglucoside, Cosurfactant (CoS): Sorbitan momooleate,
Oil: dicaprylyl carbonate
Ratio S/CoS: 0.10:0.90, 0.15:0.85, 0.20:0.80, 0.30:0.70

4. Surfactant (S): Decylglucoside, Cosurfactant (CoS): Sorbitan momooleate,
Oil: dicaprylyl ether
Ratio S/CoS: 0.10:0.90, 0.20:0.80

5. Surfactant (S): Decylglucoside, Cosurfactant (CoS): Sorbitan momolaurate,
Oil: dicaprylyl ether
Ratio S/CoS: 0.10:0.90, 0.20:0.80
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