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Uncertainty Evaluation in the Density Determination of HDPE Bottles for
Oral Solid Preparation by Impregnation Method

FAN Yan—fang
(Guangzhou Institute for Drug Control, Guangzhou 510160, China)

ABSTRACT : The aim of this study was to study the uncertainty sources for density measurements of HDPE bottles by
impregnation method. Impregnation method was used to repeatedly measure the same batch of HDPE bottles for oral solid
medicine, the measurement uncertainty sources were analyzed and the cause—effect diagram was depicted. A measurement
model was established, each of the contributors to the uncertainty of the measurement results was evaluated respectively, and
the combined standard uncertainty of the density measurement was calculated as well as the expanded uncertainty. The
density of the HDPE bottles for oral solid medicine was measured to be ( 0.950+ 0.002 ) g/cm’, with a dispersion between
+0.002 g/cm’, which conformed the national standard. The main contributor to the type B uncertainty of the density
measurement was the auxiliary liquid temperature.
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Fig.1 Cause—effect diagram of uncertainty of density determination
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Tab. 1 The calculation results for the initial data of the measured density of 10 parallel HDPE bottles for oral solid preparation

T m.lg my/g R IRLE C puon/ (geem™) p/(g-cm™)

1 1.9928 -1.6474 24.8 0.785 23 0.950

2 2.0886 -1.7281 24.8 0.785 23 0.949

3 2.0430 ~1.6898 24.2 0.785 75 0.950

4 2.0401 ~1.6868 24.2 0.785 75 0.950

5 2.0332 ~1.6830 24.2 0.785 75 0.949

6 2.0178 -1.6695 24.1 0.785 83 0.950

7 1.9994 -1.6544 24.0 0.785 92 0.950

8 2.0188 -1.6702 23.9 0.786 00 0.950

9 2.0263 -1.6758 23.8 0.786 09 0.951

10 2.0069 -1.6605 23.5 0.786 35 0.950
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Tab.2 Uncertainties in measurement
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