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The Pareto analysis of the Modified Kugel 

Patch LHR documentation process shows that 

the top Equipment Configuration/Approved 

Tooling List (577.12 sec, 19.68%), 

Documentation of Results/Visual Inspections 

per QC (495.15 sec, 16.9%), Lot Label 

Reconciliation (370.03 sec, 12.6%), Lot 

Reconciliation (336.87 sec, 11.5%), and Line 

Clearance (209.03 sec, 7.1%), collectively 

represent 67.8% of the total time, reaching 

nearly 80% when additional verification steps 

are included. These high-impact steps 

primarily involve manual documentation and 

validation activities, confirming that 

equipment setup, inspection recording, and 

reconciliation tasks are the main drivers of 

process delay. 
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An I-MR control chart was developed to evaluate 

the statistical stability of the Modified Kugel line 

documentation process using 36 observations of 

documentation time. The average documentation 

time was 81.45 seconds, with an Individuals chart 

UCL of 338.26 seconds and LCL of 0 seconds. 

Two observations (indices 5 and 28) exceeded the 

upper control limit, indicating significant outliers.

The Moving Range chart further confirmed 

instability, with a mean moving range of 96.56 

seconds and a UCL of 315.46 seconds. Four 

transition points (5, 6, 28, and 29) exceeded the 

control limits, showing abrupt variability between 

consecutive documentation steps. Overall, the 

presence of multiple out-of-control points and 

large variability confirms that the process is not 

statistically stable and is likely affected by non-

standardized procedures, operator inconsistency, 

and documentation inefficiencies.

The box plot by stage highlights the variation in documentation time across the main stages of the Modified Kugel Patch LHR 

process. MP1583 (Sewing – Value Added) shows the highest average time at 102.6 seconds and the greatest variability, with 

values reaching up to 420.7 seconds, indicating significant inconsistency in this stage. In contrast, MP1066 (Final Inspection 

and Trimming) and IP4017 (Final Inspection Kugel) show lower and more consistent mean times of 40.8 and 44.3 seconds, 

reflecting more standardized documentation practices. For packaging operations, MP1584 (Packaging Heat Seal Kugel) and 

IP9064 (Final Packaging Inspection) have moderate mean times of 88.6 and 86.8 seconds, respectively. Although more 

structured than sewing, these stages still exhibit occasional high values due to rechecks or incomplete entries. Overall, value-

added stages such as sewing and packaging require the most documentation time and show the highest variability, highlighting 

clear opportunities for standardization and potential digitalization to improve efficiency while maintaining compliance.

The Pareto analysis of documentation 

discrepancies in the Modified Kugel Patch 

LHR process identified five affected lots 

distributed across three main categories. The 

largest contributor, “Missing/Omitted Data”, 

(60%), making incomplete documentation the 

primary source of defects. “GDP Errors” and 

“Incorrect Information Documented” each 

represented 20% each, affecting compliance 

and data accuracy. Together, missing data and 

GDP errors account for 80% of total 

discrepancies, confirming that most issues are 

from incomplete entries and improper 

documentation practices. These findings 

indicate that reinforcing GDP training and 

implementing standardized or digital 

documentation controls would significantly 

reduce errors and strengthen regulatory 

compliance.

The Pareto analysis of auditor hold reasons 

reveals that 50 affected lots were placed on 

hold due to CEA GDP Corrections, making 

documentation quality the cause of release 

delays in the Modified Kugel Patch LHR 

process. All issues rooted from Good 

Documentation Practice violations such as 

missing initials, incorrect dates, or 

improper corrections. This concentration of 

holds within a single category highlights a 

systemic weakness in documentation 

consistency and operator compliance. Since 

GDP corrections account for the entire 

cumulative percentage of affected lots, 

strengthening GDP training, standardizing 

templates, and implementing verification 

controls would directly eliminate the 

primary root cause of auditor holds, 

improve lot release time, and enhance 

overall audit readiness.

Documentation can be a 
major source of waste 

when it lacks 
standardization, even in 
regulated environments.

Value-Added Analysis is 
essential to identify 

activities that do not directly 
support product quality.

Early s takeholder 
involvement prevents 

rework and helps address 
regulatory constraints 

proactively.

Process improvement does 
not always require  

automation, but clear 
standardization and defined 

controls.

Continuous improvement is 
achievable in regulated 

environments when 
changes are evaluated from 

a risk and compliance 
perspective.

A capability analysis revealed a mean 

documentation time of 81.45 seconds with a 

within standard deviation of 93.63 seconds and 

an overall standard deviation of 92.32 seconds. 

With specification limits set at 0 seconds (LSL) 

and 362.33 seconds (USL), the calculated 

capability indices were Cp = 0.645, Cpk = 

0.290, Pp = 0.654, and Ppk = 0.294, all below 

acceptable benchmarks, indicating the process 

is not capable. Although most documentation 

times fall below 150 seconds, several outliers 

extend near 400 seconds, including extreme 

values of 420.705 and 370.03 seconds. The 

small difference between Cpk (0.290) and Ppk 

(0.294) shows consistent variation, but the 

widespread relative to specification limits 

confirms excessive variability, particularly in 

complex forms such as equipment 

configuration and lot reconciliation records.

The first 4 documentation activities account 

for approximately 50–60% of the total 

documentation time (650 seconds). The 

cumulative curve shows that most of the 

workload is concentrated in a small number 

of steps, while the remaining processes 

contribute minimally. This confirms that 

targeted improvements in the top contributors 

generate the greatest impact on overall 

documentation efficiency.

All affected lots (5 out of 5; 100%) were 

related to GDP Errors, while no discrepancies 

were attributed to incorrect information or 

undocumented data. This indicates that 

documentation issues are fully concentrated 

in GDP compliance, allowing focused 

corrective actions.

All affected lots (5 out of 5; 100%) were related to CEA – GDP 

Corrections, with no additional correction categories identified. 

Compared to the previous state, where 50 lots were affected, the 

total number of impacted lots decreased significantly to 5, 

representing a substantial reduction in documentation-related 

auditor holds.This demonstrates improved documentation control 

and standardization, while confirming that remaining issues are 

concentrated in a single, clearly defined compliance area for 

targeted improvement.
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