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Formulation of Erythromycin Enteric-coated Pellets

Seung-Woo Lee, Eun-Seok Park and Sang-Cheol Chi’
College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746, Korea

Abstract— Erythromycin was formulated as enteric-coated pellets in order to reduce degradation in sto-
mach and gastrointestinal irritation, and to maximize the absorption in intestine following its oral ad-
ministration. Core pellets were prepared using fluid-bed granulator with two different methods (powder
layering and solvent spraying) and enteric-coated with two different coating polymers (HPMCP and Eu-
dragit E30D). Physical characteristics and dissolution rates of core pellets and entericcoated pellets
were evaluated to optimize the formulation. Powder layering method resulted in shorter initial dis-
solution time than solvent spraying method, but physicochemical properties of the product were
worse than solvent spraying method with respect to hardness, friability and density. The dissolution
rate of the drug was increased with the addition of surfactants, showing concentration-dependence.
The scanning electron microscopic observation of pellets revealed significant differences on the surface
appearances prepared with solvent spraying method. The core pellet made with powder layering
method had crystals on the surface, which resulted in poor physical properties of the pellets. The dis-
solution profiles of erythromycin pellets coated with HPMCP or Eudragit 1.30D were close to that of
commercially available erythromycin entericcoated product.

Keywords [ ] Erythromycin, Enteric-coated pellet, Fluid-bed granulator, Dissolution.
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Table I — Formulation used for the preparation of erythromycin core pellets (Unit : mg)
] Formulation
Ingredients PL* ss™ SSP1 SS-P2 ss-s1 SS-82
Erythromycin 250 250 250 250 250 250
Polysorbate 80 - - 2.5 5 - -
Sodium lauryl sulfate - - - - 2.5 5
Ethanol - 750 750 750 750 750
Water 750 175 175 175 175 175
Non-pareil 50 50 50 50 50 50

*PL: Powder layering, ** SS: solvent spraying

Table I — Operation parameters of the fluid-bed granulator and their setting for powder layering method and sol-

vent spraying method

Setting

Operation parameter

Powder layering

Solvent spraying

Loading amount

700 g 1,000 g

Powder feeding rate 6~8 g/min

Solution spray rate 5~7 g/min 10~17 g/min
Nozzle diameter 0.8 mm 0.8 mm
Atomizing spray air-pressure 2.0 bar 2.0 bar
Rotor speed 400 rpm 400 rpm
Inlet temperature 20~25 °C 20~25°C

2
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Table III— Composition of coating dispersion for the
enteric-coating with HPMCP or Eudragit

L30D

Enteric-Coating Polymer
I dient.
neredients HPMCP  Eudragit L30D
HPMCP 8.3%
Eudragit L30D* 52.1%
Myvacet 0.8%
Triethyl citrate 1.6%
Talc . 7.8%
Methylene chloride 41.7%
Ethanol 41.7%
Water 7.5% 38.5%
Total 100% 100%

*200 g as dried (30% suspension)
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Fig. 1 —Effect of preparation method and surfactant
on the release of erythromycin from core pel-
lets. Key: ®: PL, O: 8S, A: SS-P1, V: SS-P2,
0. SS-S, ¢: 8S-S2.
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Table IV— Hardness, friability and density of core pel-
lets made with different methods and for-

mulations
. Hardness Friability Density
Formulation ~ (g/erm?) %) (g/ml)
PL 119.7 1.17 0.546
SS 2319 1.85 0.680
SS-P1 79.9 2.75 0.694
SS-p2 72.9 4.21 0.701
SS-S1 97.3 2.40 0.678
33-52 87.7 5.58 0.658
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Fig. 2— SEM microphotographs magnified by 48 times (upper) and 6,000 times (lower) of surface morphology of
erythromycin core pellet prepared with different method and surfactant. Key: A: PL, B: 88, C: 85-P1. D: 8§~

P2, E: SS-S1. F: 85-52.
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Fig. 3—Effect of coating polymer on erythromycin
release from enteric-coated pellets. Key: O:
HPMCP, @ Eudragit 130D, V. cellulose ace-
tate phthalate (ERIC®).
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