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Abstract

Formulation Development of Scutellarein Nanosuspensions as
an In-vivo Active, Rapidly Absorbed Precursor of Its Glycosides

Scutellarin

Yang Xiao

Supervisor: Dr. Zheng Ying

Institute of Chinese Medical Sciences

The aims of this study were to synthesize the scutellarin (SG) aglycone
scutellarein (S) by an acidic hydrolysis, and to formulate and characterize the S
nanosuspension for improved dissolution in vitro and enhanced reduction effect for
cerebral hemorrhage on zebrafish in vivo. An optimized successive 4 steps
preparation of S powder with high chemical purity (HPLC purity>95%) has been
established including hydrolysis, crystallization, concentrate and lyophilization.
Hydrolysis reaction took 2 hours and the yield was 52.5% (theoretical value is 61.9%
with completely reaction). S nanosuspension containing poloxamer 188 (F68) as
stabilizer was prepared by anti-solvent precipitation approach and then dried S
nanoparticles with D-trehalose as lyophilizing protectant were prepared with fine
re-dispersibility. The average particle size, Pdl and Zeta potential of dried S
nanoparticles were 324.846.4 nm, 0.211 +0.013 and 28.7+1.9 mV after re-dispersion.
The dissolution rate of the S nanosuspension was superior compared to physical
mixture in mimic gastric (pH 1.2) and intestinal (pH 6.8) media.

Following oral administration of SG, S or S nanosuspension to SD rats, they

were transformed into the same two major metabolites SG (M1) and its isomer (M2).
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Meanwhile, the pharmacokinetic parameters of M1 and M2 indicated that S had an
enhance bioavailability than SG, and nanosizing could significantly change the in vivo
behavior of S. After oral administration, the pharmacokinetic profiles revealed that S
nanosuspension afforded higher peak and short Tmax. The Cmax was increased to
740% of SG and 362% of S, respectively, and the Tmax was only 0.54 +0.48 h (8.00
+2.45 h of SG, 4.08+5.41 h of S).

The results of zebrafish tests showed that S nanosuspension had a further
improvement of therapeutic effect on cerebral hemorrhage than free S which was
better than SG. At each treatment dosage (50, 100, and 200 M), it supposed that S
and SG groups effectively rescued the hemorrhage phenotype, and by 72 hpf
approximately 10.32 +9.02% A1 10.37 & 10.02% in 100pM and 200M of the
embryos showed evident cerebral hemorrhages, compared with 89.68+-9.02% of
control embryos receiving atorvastatin and the vehicle

Overall, S nanosuspension were considered to be used as a potential delivery
formulation with enhanced dissolution rate and rescue activity on zebrafish cerebral

hemorrhage for S.

Key words: Scutellarein; Scutellarin; synthesis; anti-solvent precipitation;

nanosuspension; dissolution; rat; pharmacokinetic; zebrafish; cerebral hemorrhage
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