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eAppendix. Statistical Methods 

95% confidence intervals for dosage unit uniformity and dissolution were calculated using the CI function from the 

RMISC package in R statistical software as: 
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Where �̅� is the mean, 𝜎 is the standard deviation, 𝑛 is the sample size, and 𝑡∗ is the 1 – (α/2) critical value for the 𝑡 

distribution with 𝑛 − 1 degrees of freedom wherein α = 0.5.  

The process performance index (Ppk) utilizes the long-term sigma estimate (i.e., overall variability) calculated as:  
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Where 𝑈𝑆𝑙 is the upper specification limit, 𝐿𝑆𝐿 is the lower specification limit, �̅� is the mean of the process, and 𝜎 

is the standard deviation of the process. In all cases, the USP limits for these attributes are used as the 𝑈𝑆𝑙 and 𝐿𝑆𝐿. 

Average Ppk values were calculated for each dissolution cohort sharing a lower specification limit (i.e., 70, 75, 80, 

85%) to enable comparison between values.1  

95% confidence intervals for Ppk were calculated as: 

𝐿𝑜𝑤𝑒𝑟 𝑏𝑜𝑢𝑛𝑑 =  �̂�𝑝𝑘 − 𝑍1−𝛼/2  √
1

(
𝑇𝑜𝑙𝑒𝑟

2 )
2

𝑁

+
�̂�𝑝𝑘

2

2𝜐 
 

𝑈𝑝𝑝𝑒𝑟 𝑏𝑜𝑢𝑛𝑑 =  �̂�𝑝𝑘 + 𝑍1−𝛼/2 √
1

(
𝑇𝑜𝑙𝑒𝑟

2 )
2

𝑁

+
�̂�𝑝𝑘

2

2𝜐 
 

 

Where 𝑁 is the total number of observations, 𝛼 is alpha for the confidence level, 𝜐 is the degrees of freedom (𝑁 −
1), 𝑇𝑜𝑙𝑒𝑟 is the multiplier of the sigma tolerance (6 as the default value), and 𝑍1−𝛼/2 is the 1 – (α/2) percentile from 

the standard normal distribution.2 
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eFigure. Mean FARs Submitted to FDA by Manufacturer After Sampling Period 

 

 

 

 

eReferences 
1Bothe DR. A capability index for multiple process streams. Quality Engineering. 1999;11(4):613-618. 

2ASTM. Standard Practice for Process and Measurement Capability Indices. In. Designation: E2281 − 08a: ASTM 

International West Conshohocken, PA; 2012. 

 

0

0.5

1

1.5

2

2.5

Above Median Ppk Below Median Ppk Above Median Ppk Below Median Ppk

Dosage Unit Uniformity Dissolution

Mean FARs Reported


