2548

ISBN 974-14-2441-8

481955



PREPARATION AND CHARACTERIZATION OF
NANOPARTICLES FROM MICROEMULSION
SYSTEM FOR TOPICAL DELIVERY OF
COENZYME Qu

Miss Patcharaporn Manopinives

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Sciences Program in Pharmaceutical Technology
Faculty of Pharmaceutical Sciences
Chulalongkom University
Academic Year 2005
ISBN 974-14-2441-8
Copyright of Chulalongkom University



Thesis Title PREPARATION AND CHARACTERIZATION OF
NANOPARTICLES FROM MICROEMULSION SYSTEM
FOR TOPICAL DELIVERY OF COENZYME Qio

By Miss Patcharapom Manopinives
Field of study Pharmaceutical Technology
Thesis Advisor Assistant Professor Warangkana Warisnoicharoen, Ph.D.

Accepted by the Faculty of Pharmaceutical Sciences, Chulalongkom
University in Partial Fulfillment ofthe Requirement for the M aster’s Degree

......... fflAf. ... e D AN 0T the Faculty of

Pharmaceutical Sciences
(Associate Professor Pompen Pramyothin, Ph.D )

THESIS COMMITTEE

S | (5 B ' B 19) 10 5 = o SN Chairman
(Associate Professor Ubonthip Nimmannit, Ph.D )

........... ATTT s 7 P 1NESIS Advisor
(Assistant Professor Warangkana Warisnoicharoen, Ph.D.)

........... "It L Meywfut' Member
(Nontima Vardhanabhuti, Ph.D.)

A Iq]
Member

(Suchat Watnasirichaikul, Ph.D.)



(PREPARATION  AND
CHARACTERIZATION OF NANOPARTICLES FROM MICROEMULSION
SYSTEM FOR TOPICAL DELEVERY OF COENZYME Ql0)
, 158 . ISBN 974-14-2441-8

I ' J O & m" -/
( 2)
(78 80)
O )
80
80
4 80 48
100
8019 7800
)4
.

O e O



Vv

## 4776853333: MAJOR PHARMACEUTICAL TECHNOLOGY (INTERNATIONAL) PROGRAM
KEY WORD: COENZYME QX/ NANOPARTICLES / MICROEMULSION/ TOPICAL /

PATCHARAPORN MANOPINIVES: PREPARATION AND CHARACTERIZATION OF
NANOPARTICLES FROM MICROEMULSION SYSTEM FOR TOPICAL DELIVERY OF
COENZYME Qio. THESIS ADVISOR: ASSISTANT PROFESSOR WARANGKANA
WARISNOICHAROEN, Ph.D. 158 pp. ISBN 974-14-2441-8

Nanoparticles have been prepared by simple cooling of a warm microemulsion
template. In this study, the microemulsion was achieved by varying the oil phase (emulsifying
wax or Brij® 72) and surfactant phase (Brij® 78 or Tween® 80). It was found that the type of
lipid matrix and concentration of surfactant had an effect on the size of the nanoparticles. The
rapid cooling of a warm microemulsion in an ice-bath caused the precipitation of the lipid
phase to form the smaller nanoparticles. The systems composed of emulsifying wax
(cetostearyl alcohol and cetomacrogol) and Tween® 80 offered the small, uniform and stable
nanoparticles. Coenzyme Qio was then incorporated into the nanoparticles and it was shown
that the concentration of wax and Tween® 80 had influence on the size of Coenzyme Qio-
loaded nanoparticles. The formulation which was selected to incorporate Coenzyme Qio was
composed of 4 mg/mL wax and 48 mM Tween® 80. The Coenzyme Qio-loaded nanoparticles
were spherical and had the size smaller than 100 nm and high percentage entrapment
efficiency; 80.19% and 78.00 % for 2 and 4 mg/mL Coenzyme Qio, respectively. The
differential scanning calorimetry analysis indicated that Coenzyme Qiowas dispersed in lipid
matrix as an amorphous state and the Coenzyme Qio-loaded nanoparticles were not a simple
physical mixture of their individual component. The in vitro release profile of Coenzyme Qio
from nanoparticles exhibited a rapidly initial release in the first ten hours, followed by a
period of slower and extened release. Freeze-dried Coenzyme Qio-loaded nanoparticles using
2% | mannitol as a cryoprotectant showed a greater stability than non freeze-dried
nanoparticles. Moreover the cream mixed with Coenzyme Qio-loaded nanoparticles offered a
good physical stability under accelerated condition. In conclusion, Coenzyme Qio-loaded
nanoparticles were prepared from microemulsion template and could be incorporated in to
topical preparation.
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