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Characterization of taste-masking dry emulsion of azithromycin
by in vitro and in vivo evaluation
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Abstract: To develop a taste-masking oral preparation of azithromycin for pediatrics, the reversed lipid
nano-micelle techniques were used to mask the bitterness of azithromycin. Dry emulsion (DE) for taste-masking
was prepared by solidifying the reversed-micelle oil solution containing azithromycin. Colloidal silicon dioxide
was used as absorbent and solid carrier. Solidification was confirmed through dying test and observed by
scanning electron microscope (SEM). The DE formulation was characterized by X-ray powder diffraction and
SEM in order to investigate the crystal state of drug. Reconstitution emulsion droplet size and morphology
were also determined using Nano ZS90 Zetasizer and transmission electron microscopy (TEM). The taste
testing was performed in two different ways, namely, human taste panel test and the measurement of the amount
of drug released in simulated oral cavity condition. The intestinal mucosal irritation test of DE formulation was
also investigated in rats in comparison with commercial product (Zithromax). The optimal taste-masking
formulation of azithromycin can be re-dispersed immediately with mean diameter of 530.1 nm after agitation
in water. The results of taste testing showed that the bitterness of azithromycin was successfully masked by
DE formulation similar with Zithromax at the same dose, moreover reduced intestinal irritation compared
to Zithromax. These results indicate that the DE formulation for taste-masking of azithromycin is promising
and valuable in the future development of azithromycin for pediatrics.
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Figure 1 Transmission electron microscope (TEM) photomi-
crographs of azithromycin reverse nano-micelles
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Figure 2 Typical dying tests and scanning electron microscope
(SEM). A: Photographs of azithromycin oil solution and solidi-
fied powders with silicon dioxide (Syliod 244 FP); B: SEM
photographs of dry emulsion (DE) powder
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Figure 3 Photomicrographs of reconstitution emulsion droplets

were dispersed by different amounts of Gelucire 44/14. A:
0.0%; B: 0.2%; C: 0.4%; D: 0.6%

Table 1 Particle sizes and polydispersity index (PDI) of recon-
stitution emulsion droplets were dispersed by different amounts
of Gelucire 44/14

Gelucire 44/14 (%, wiw) Particle size/nm PDI
0.0 932.6 0.467
0.2 4547 0.221
0.4 3263 0.154
0.6 395.1 0.114

Table 2 Sedimentation rate of different amounts of MCG 611P

MCG 611P (%, w/w) Sedimentation rate /F
0.2 0.98
0.4 0.96
0.6 0.98
0.8 0.98
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Figure 4 Typical powder X-ray diffractogram (A) and SEM (B)
of azithromycin (a), pure excipients (b) and DE (c)

Table 3 Particle size, zeta potential and PDI of reconstitution
emulsion droplets. n=3, Xx=*s

Batch No. Particle size/nm  Zeta potential/mV PDI
DE16102701 536.5+16.3 -50.9 +£0.78 0.096 + 0.025
DE16102702 529.2+£32.5 —48.5+1.48 0.083 + 0.006
DE16102703 524.7+233 —51.5+1.41 0.098 + 0.026
Mean value 530.1 +20.1 =503 +1.17 0.092 +0.017
A Size distribution by intensity
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Figure 5 Size distribution by dynamic light scattering (DLS)
and typical TEM of reconstitution emulsion droplets. A: Size
distribution by intensity of reconstitution emulsion droplets; B:
Photomicrographs of reconstitution emulsion droplets
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Figure 6 The release profile of DE, azithromycin and zithromax
in artificial saliva. n=3, X +s
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Figure 7 Typical photographs of stimulatory in intestinal tract
(100x).
emulsion of Azithromycin; D: Zithromax

A: Azithromycin; B: Physiological saline; C: Dry
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