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Calculation Method for Damage Boundary Curve considered Damping
from Measured Shock Pulse by Drop Test for Package
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An effectiveness of cushioning performance of protective package design has been evaluated by
measuring the peak acceleration of shock pulse on product through drop test for package. To
achieve a more accurate evaluation, a new method was proposed in which damage boundary curve
(DBC) derived from the measured shock pulse was applied. However, there was a concern that a
potential differences between an actual product damage and the simulated DBC, as the fragile
component of product was modeled as a single degree of freedom (SDOF) system in DBC calculation
in the previous method.

In this paper, a novel calculation method for DBC using a damped SDOF model for the fragile
component was considered. Specifically, the equations for critical acceleration and critical velocity
change were remodeled based on shock transmissibility characteristics with damping effects. In
addition, the effectiveness of this modified equation was verified. As a result, DBC which considers
damping can be calculated using modified equations and contribute to a more effective evaluation
of cushioning performance.
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	③趣意
	特集「無菌医薬品包装の完全性評価」を企画するにあたって

	④解説
	1. 緒言
	医薬品包装完全性試験は医薬製品品質の最も重要な項目にも関わらず、剤型、包装製品仕様及び製品毎に要求されるレベルが異なる事から一般試験法として公定書で掲載されてこなかった。とりわけ無菌製剤の完全性(無菌性保証)は医薬メーカーが各社各様で実施してきたが2014年にUSP「米国薬局方」で編纂された(日本薬局方でもワーキンググループを立ち上げ18改正に参考情報として収載)。本報では、包装完全性、漏れなどの定義と試験法を中心に解説する。
	２．医薬品包装完全性試験の範囲と定義
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