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Analysis of the Causes of Capsule Shell Damage in Traditional
Chinese Herbal Extract Capsules
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Abstract

This study focuses on gelatin capsules containing herbal extracts as the primary active ingredient, addressing the prevalent issue of
capsule shell breakage in the industry. Through a series of experiments—including moisture migration validation, fragility testing
under varying moisture gradients, compatibility evaluation of plant-based capsules, and analysis of thermal shrinkage oven effects—
we systematically identified key contributing factors to capsule rupture and proposed improvement strategies. The results demonstrate
that moisture transfer between the capsule contents and the gelatin shell is the primary cause of fragility and breakage; the optimal
moisture content range for capsule particles is 4.5%—5.3%; and repeated exposure of bottled products to the thermal shrinkage
oven process involving heat-shrink film does not significantly affect capsule integrity under specific manufacturing conditions.
These findings provide experimental evidence and technical guidance for enhancing the quality stability of herbal extract capsule
formulations.
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