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Formulation Development and Evaluation of Solidified

Self-Microemulsifying Drug Delivery Systems Containing a Poorly
Water-Soluble Drug

FlI ﬁ%gl
IR AT (R85 5% (SMEDDSs) # f [HIFiFl 145 oA & S i ppofepy
FOSTED L 7 FVIRG( LI & S SRR o PR [ R AR

W‘Wﬁﬁﬂﬁﬂ\%WEﬁﬂﬁﬂwBﬁ?fﬁ“ﬁ’ﬁﬁﬁ“ﬁﬁ?ﬁff?ihﬁ°
’?” mil[ﬁ'“"‘ 'ﬁ%‘*??: JF” I T A ] fenofibrate ELHI FHEL 864
i 3 fg{— FJ&F ( Tween 20 == Tween 80 ) '] & — ﬂ*‘ﬁi?}% (S
r[ Jﬁﬁ’f’“ 4z ﬁ) ?Ei I,¢ P (S EE o [TEAE/ 6 B - f‘iﬁ“fﬁ) SETRE
AR F jiﬁﬁﬂ' /“M@iﬁaﬁé PR IERFE S 55 ) AR i > IR
73 PrINEZT]i] i et = it 14\ 1o BAGE 5 55 B AR skl T L p e b (G
KR » R R
LA DR R S [ e T - S BASE f p
BRI PR > PSR R 7 1 1
BRI 20 R O R | B (BT (5 - o Wy
T[JEJB”WJ/?"*'J% lactose mannitol, glucose, sucrose and trehalose ° gﬂﬁikﬁlﬁa F'Jj fol
RS P R 1 S (g
P & EJ%%I’ i ?ﬁﬁ S ’”’g‘*ﬁ”%um , €l ] 0.5%(w/w) sodium
lauryl sulfate (SLS) q’F'*ﬁzw = 7] ﬁ? B T iz 30 53] 90 7?%?@%%&
LT LU RER] 7 S00nm~2 g m (IR ARG o 357 S0%[I T k]
/Ethanol/Tween 80 ?r’H[JHHE bR PR > T IS TE A 1Y 4800nm (% 7 [ = SLS 1#7
i1~ 1700nm #+ 'ﬁA:JF[ g i A fl1I'] Lactose ’é.[[a“. :TJ)?‘*'JEI [Elf‘,%ﬁbj =) g
Y= 900nm ~ 1000nm -

o e 7 O ) P e T (B 1 1 e
Pl B A o B O 5 R R | o A T
FET G TR R SRR L R

$Y jﬁgl
Self-microemulsifying drug delivery systems (SMEDDSs), which can be
self-emulsified into a translucent and isotropic fluid in aqueous medium under gentle

digestive motility in the gastrointestinal tract, usually consisting of a mixture of oils,



surfactants, cosurfactants and drugs, represent a promising alternative to traditional
formulations of poorly water-soluble Compounds. In the present study, a model
lipophilic drug, Fenofibrate, is formulated in n-butyl L-lactate, polysorbates (Tween
20 and Tween 80) and a number of alcohols (ethanol, 1-propanol and PEG 600) as
well, then diluted with mediums (dH2O or solution of carbohydrates/solid carriers)at
certain rate prior to the freeze drying process. Our initiative objective is to construct
pseudo-ternary diagram phase for formulations and analyze the particle size of
SMEDDS before/after lyophilization in hope of the smaller particle size (nanoscale)
redispersed in aqueous phases following drying, then turn to evaluate the systems and

adjust the procedural parameters.

A plenty of drying technology had been employed to prepare dry microemulsions by
removing water from an ordinary microemulsions containing a water soluble solid
carrier (or cryoprotectant) which could not only prevent particles or micelles from
large aggregation by steric hindrance and repulsive force but preserve
microemulsification performance the same as that of liquid self- microemulsifying
drug delivery systems. On the study, solid carriers in use include lactose, mannitol,
glucose, sucrose and trehalose. The main difficulties with a solidified formulation lied
in the stability of particulate redispersibility after the drying step. As consequence of
agglomeration, the particle size was much larger than 2pm though; when adding
solution of 0.5%(w/w) SLS (sodium lauryl sulfate) to redisperse the solid systems, the
particle could retain stable in size from 30mins to 90mins following drying and reach
smaller size of 500nm~2 ;£ m in most experimental groups. In groups with 50% solid
carrier/ethanol/Tween 80 - it was most obvious that the range of size reduction could
reach in average from 4800nm in water phase to about 1700nm in SLS solution ; when
it came to Lactose as a solid carrier, the system particles could even be reduced in
mean size of 900nm ~ 1000nm in all formulas.

Furthermore, we proceed an observation of crystalline structures of formulations.
Chances are that we can establish the most optimized preparation method of solidified
self-microemulsifying drug delivery containing a poorly water-soluble compound
from a set of the above evaluations. On the other hand, our study can provide a
foundation and a model for pharmaceutical technology of the dilutable drug delivery

systems combined with nanoparticulate polymers in the near future.



