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A start-up process for two production lines of a biopharmaceutical company was 

generating more scrap and loss of time than expected  during the process. The 

objective of this project was to reduce the amount of scrap generated and improve 

the efficiency in each production line. Data was gathered by consulting 

supervisors, interviewing operators, and observing the workflow to understand the 

start-up process. Through data analysis, it showed that the major factor of scrap 

produced was caused by pinholes or scratches. To reduce this, a cleaning step was 

added to avoid particles being present in the machine. Results showed a 

significant reduction in average waste generated on the production line. Due to 

one of two production lines not passing a hypothesis test, further study is 

recommended to be performed with more samples to be collected to have better 

statistical proof statistically that the process was improved.
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Through the data collected it was discovered that the amount of scrap 

generated related to pin holes or scratches present in the product. The 

root cause of this came from the bubble tanks in which the membrane 

solution is stored and transferred to the casting machine, where 

residue of previous membrane solution was left at bottom building up. 

A cleaning procedure was created for operators to follow for five 

weeks and results showed more than 65% of scrap been reduced on 

both production lines, where average amount of scrap per lot 

generated reduced from 425.1 to 148.1 square meters in production 

line A and from 292.0 to 76.9 square meters in production line B. 

Based on all of the hypothesis test that were presented, only the Two 

Sample T-test of production line A failed to give a significant 

difference between before and after the improvement of the process 

was done even though there was reduction of scrap generated.

A biopharmaceutical company produces different types of membrane for filter 

cartridges used to separate impurities from liquids delivering high quality filters 

for multiple applications related to biopharma, medical devices, health and 

chemical processes. The raw material used for the manufacturing of the filters  

produced in a chemical manufacturing process using two machines that runs 24 

hours, 5 days a week, where operators need to perform a weekly start-up 

procedure to set up the machine, ensure the machine is running, and performed 

tests to the final product in compliance with the validated process. The standard 

process for the set-up of the machine  takes approximately one hour and generates 

115.5 square meters in production line A and 106 square meters in production line 

B  of scrap being produced.

Introduction

Background

The start-up process ideally should take up to an hour to complete from the 

moment the solution begins to cast in the casting unit to the moment 

production starts with no delays; however, there are times when this process 

can take more time creating more waste of scrap and downtime in the 

process. The objectives of this research are to understand the variables 

impacting the start-up process, and reduce the start-up time to less than an 

hour so that the amount of scrap is less than the standard of 115 square meters 

in line A and 106 square meters in line B.

Problem

The start-up process consists of operators transferring solutions to the 

casting unit and pass the membrane manually over the extraction baths up 

until the membrane reaches a wet winder at a standardized speed, depending 

on the production line (5.3 meters per minutes on production line A and 5 

meters per minutes in production line B). Operators will use tension plates to 

push down the membrane into the extraction baths. Once all the plates are 

placed in the extraction baths and the membrane passes through the baths, 

the membrane will be broken in the wet winder and move through the water 

baths, where a similar process from the extraction bath is repeated. Once the 

membrane has passed through all the baths, operators open the dryer and 

quickly pass the membrane through it. The dryer will be closed, the 

parameters of the dryer will be set, and the membrane ends in a winder 

section where it will roll the membrane. Once the membrane feels dry, the 

winder will begin to roll a new membrane where tests on the membrane will 

be performed by the operators. If the membrane passes all the quality 

parameters, then production will begin from the moment the winder switches 

to a new roll. Membrane that were placed on the wet winder will be 

considered as scrap and the amount of scrap will be calculated at the end of 

the process.
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Future Work

Due to one production line A failing the Two Sample T-

test, it is recommended that for future evaluation perform 

the study with a larger sample size to prove there was an 

improvement in the start-up process.
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Table 1

Production Line A Start-up Scrap and Failures before Improvement

Table 2

Production Line B Start-up Scrap and Failures before Improvement

Figure 1: Process Flow Chart

Figure 2: Fishbone diagram

Table 3

Production Line A Start-up Scrap and Failures after Improvement

Table 4

Production Line B Start-up Scrap and Failures after Improvement

Chart 1: Individual Control Chart of Production 

Line A Scrap Generated During Start-up Before 

& After

Chart 2: Individual Control Chart of 

Production Line B Scrap Generated During 

Start-up Before & After

Figure 3:

Two-Sample T-Test for Production Line A 

Start-Up Scrap Improvement

Figure 4:

Two-Sample T-Test for Production Line B 

Start-Up Scrap Improvement
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