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Gonzenbach, Derek L. Setup Time Reduction of Medical Device Assembly Process and the
application of single minute exchange of dies (SMED) concepts
Abstract

The purpose of this field research project was to examine the current state of the
complete changeover process between a 0.15 mg and 0.3 mg product configuration for both
identical manufacturing lines A and B, implement SMED tool, and develop a new changeover
system to allow for future reduction of the overall setup time by 50%. Reduction of time
between changeovers increased the ability of Phillips Medical to be more efficient, flexible, and
adaptive to future customer demand.

In order complete this study, an examination of the current state of changeovers on line A
and line B was conducted. Upon examination of the current state, the changeover operations
conducted at each station was identified as internal and external setup operations. The
examination allowed for an understanding of which operations could be performed when the
assembly line is manufacturing assemblies or when the individual stations are idle between
assembly lots. Once the setup operations were identified each individual operation was
optimized or eliminated through streamlining and standardization methods. The future state
changeover process includes new standardized instructions for all operators and technicians to
reference during each changeover process. The training and instructions ensure equal instruction
and transfer of training for the future state changeover assessment.

According to the results of the former/previous assessments of changeovers, the new
changeover system and SMED implementations indicate the potential of an overall reduction of
73% for a 0.15mg Generic to a 0.3mg Generic configuration changeover and a reduction of 75%

in overall changeover time for 0.15mg Generic to a 0.3mg Generic configuration.



Acknowledgments

First, I’d like to sincerely thank my advisor, Dr. Leonard Pederson, for his willingness to
be my advisor upon my request. Thank you for the expert advice, support, and flexibility
throughout the journey of research and composition of this paper. Also, sincere thanks to

Phillips Plastics-Phillips Medical Continuous Improvement Team (Dave Thoreson, Jeri Aasen,
Tom Burns, Tami Kadinger, Tracy Kocik, Rabin Nuepane, Bethany Smith, Debra Freitag, and
Amanda Olson), for contributing time, necessary resources, and patience in allowing me to
conduct research in parallel to my daily work responsibilities. Thanks to my manager and
mentor, Cheryl Norder, for her patience, support, encouragement, and flexibility. Lastly, I’d like
to especially thank my fiancée Whitney Owens, my immediate family Dave, Stacy, and Haley
Gonzenbach, as well as my extended family for always believing in me and supporting me
through the ups and downs of life. I can’t express the amount of gratitude I have for all who

supported me throughout this learning opportunity and my personal development.



Table of Contents
............................................................................................................................................. Page
ADSETACT et et e e et e e e ettt e e e et e e e e e abeaee s 2
LSt OF TADIES ...ttt et et ettt ettt ettt e ettt e et e et eeennnee s 7
Chapter I: INtrodUCHION .....ceiiiiiiiiiiieece et e e e e et e e e e e e e e esnneaaneeeeeeeeensnnnnns 8
Statement of the Problem...........ccooiiiiiiiiiiiii e 9
Purpose 0f the StUAY ......ccooiiiiiiii e e e e e e 9
Assumptions 0f the StUAY ........euviiiiiiiiiie e 9
Definition Of TEIMS ....coeiiiiiiiiiiiiiie e e e e 10
LAMIEATIONS 1.ttt e ettt e e ettt e e ettt e e e ettt e e e e aabbeeeeaaee 13
A (4 s 1o (0] (o oy PPPPP 13
SUIMIMATY .o e e e e e e e e e 14
Chapter I1: Literature REVIEW ......cc.uviiiiiiiiei ettt e e et e e e e e e e e araneeaeaeeeeeas 15
Lean Manufacturing and SMED PrinCiples..........cooooeciiiiiiiiiiieiiiiiieee e 15
Waste Elimination and Setup Time Reduction with SMED Implementation .................. 17
SMED Application in INAUSETY ....cccueeiiiiiiiiiee e e e e e e e 20
Identification of Internal and External Setup Operations ............ccceeevveeeeriiieeeeeniiieeeennnns 22
Streamlining Internal and External Setup Processes..........ccoocveiiriiiiniiiiniiecnnieciniecene 22
Standardization of Internal and External Setup Processes...........cocccueieiriiiiiiiiniiiieeennnnee. 23
Transfer and Training of SMED Implementation ..............ccooceeiriiiiniieeiniieiniiciieeee 25
Organizational Improvements and Customer Focus with SMED Implementation........... 26



Chapter II: MethOdOIOZY ........uviiiiiiiiiieiiiiie ettt et e e e et e e e eeabeaeeeensbaeeeas 30
IMProvement PrOCEAUIES ........ccouviiiiiiiiiieeeiiiie ettt e et e e e eraee e e eiaeaeeenes 30
Step 1 Evaluation of Current State of Changeover Process..........cocovveevviieeeeencireeeeennnen. 31
Step 2 Determination of Internal and External Setup Processes..........ccoocvveeeerivireeennnen. 31
Step 3 Conversion of Internal and External Setup Processes .........cccceevvvveeeeerciiereeennnnen. 32
Step 4 Streamlining Internal and External Setup Processes ..........ovvveveivvciiiiiiiieeeeeennnns 32
Step 5 Standardization of Internal and External Setup Processes..........cccccvvvvieeeeeeninnnnns 34
Step 6 Testing of SMED Implementations ...........c..ueeeeieerieiiiiiiiiiiieee e 36
Subject Selection and DeESCIIPLION..........uuiiiieeeieiiiiiiiiieee e e eeeeriree e e e e e e earrreeeeeeeeenneens 36
Data Collection ProCedUIEs. ..........eiiiiiiiiiiiiiiiiee ittt 37
LAMIEATIONS 1.ttt ettt e e ettt e e ettt e e e ettt e e e e eabbeeeeaaen 37
SUIMIMATY e e e e e e 38
Chapter IV: RESUILS .......eviiiiiiiee et e e e e e e e e e e e e e e saareaeaeeeeens 40
Project Step 1 Evaluation of Current State of Changeover Process..........ccoeeevvvvvveeeeennnn. 41
Project Step 2 Determination of Internal and External Setup Processes...........ccccceeeee.n. 42
Project Step 3 Conversion of Internal and External Setup Processes ...........ccccvvvveeeennnn. 42
Project Step 4 Streamlining Internal and External Setup Processes .........cccoeecvvvvvveenennnn. 43
Project Step 5 Standardization of Internal and External Setup Processes............cc..c....... 46
Project Step 6 Testing of SMED Implementations .............cccoecueeeriiieniiiennieennieeenieeenne 47
SUMIMNATY ..ttt e e ettt e e e et e e e s e e e e e et e e e e eanneeeeenannees 49
CRAPLEr Vi DISCUSSION .. .eeteiiiiiiieeiiiiieeeeett et e e ettt ee e e ettt eee e sttt eeeeesnbteeeeantseeesaansaeeesansneeeesansneeaens 50
LAMIEATIONS 1.ttt ettt e e ettt e e e ettt e e e et eeeentbeeeeennbeeeeennnbeeaeas 51



ReECOMMENAALIONS ....eeiiiiiiiieiiiiiie ettt e ittt e e et e e e s etbe e e e e tbeeeeenasseeeeeenssaeeeennsseeeeas 53
RETEIEIICES ....veieeeiiiiie ettt ettt e ettt e e et e e e e tb et e e easbeeeeeansbaeeeeenssaeeeennsnaeaeas 54
Appendix A: Current State Setup Observation Chart (0.3mg Generic-to-0.15mg Branded)........ 57

Appendix B: Current State Setup Observation Chart (0.15mg Generic-to-0.30mg Generic)....... 58

Appendix C: Current State Spaghetti Diagrams (0.3 mg Generic-to-0.15mg Branded) .............. 59
Appendix D: Current State Spaghetti Diagrams (0.15mg Generic-to-0.30 mg Generic) ............. 60
Appendix E: Standard Changeover Documents (Process Steps 1-8, QT & PST).....cceeeeevineeeen. 61

Appendix F: Future State Changeover List (required internal operations)..........cccccceeeeuvvveneen. 100



List of Tables

Table 1: Future State — Time Savings from Parallel Operations Implementation
(0.3mg Generic-to-0.15mg Branded) ............ccoooiiiiiiiiiiii

Table 2: Future State — Time Savings from Parallel Operations Implementation
(0.15mg Generic-t0-0.30mg GENEIIC)......ouviuiiiertitiitteteiteaeaineaneananns



Chapter I: Introduction

The progressive medical device manufacturing industry is constantly changing as the
needs of patients and technological advancements transform on a daily basis. High quality
expectations from customer and governmental agencies add to the already complex and
extremely competitive market (Duggan, 2007; Kuntz, 2007). It is common for companies to
implement continuous improvement projects to ensure their company’s prosperity and future.
Continuous improvement efforts, otherwise referred to as kaizen events, focus on the common
objective of increasing the overall efficiency and effectiveness of a process (Santos, Torres, &
Wysk, 20006).

In order for manufacturing facilities to remain profitable they must meet their customer’s
ever changing needs. The principles of lean manufacturing allow for increased flexibility
regarding order sizes and quantities. When quantifying the time spent on individual process
steps on an annual basis the reduction of setup time can substantially impact the ability to serve
the customer and optimize resource utilization. Lean practices such as the elimination of
unneeded processes, actions, and activities are applicable to processes business wide. In order to
prove the effectiveness of a process an evaluation is necessary. The evaluation of the current
state of a process shows where improvements and opportunities exist regarding reducing setup
time and waste (Rubrich & Watson, 2004).

Within the past year, Phillips Medical has undergone a full validation of an additional
identical assembly line, multiple new product configurations, and a nearly doubled demand for
2011. In accordance with Phillips Medical validation procedures the additional assembly line, a
new product platform launch, and customer demand increase involves new setup, documentation,

and process requirements. According to the current assembly processing data from Phillips



Medical located in Menomonie, Wisconsin a complete changeover takes 3 to 4 hours. The
current assembly line throughput is 350 finished assemblies per hour, which equates to a
potential output of 1,050 — 1,400 assemblies that are lost during 3 to 4 hours of down time during
a changeover. This study examined the current state of the complete changeover process which
indicated areas where tools and implementations can be introduced to reduce overall setup time.
Statement of the Problem

The former state of a complete changeover in an assembly process between the 0.15 mg
and 0.3 mg product configuration was very time consuming taking anywhere from 3 to 4 hours.
Manufacturing line A and line B, which are examined in this study, produce a completed
assembly that contains a pharmaceutical product. The assembled drug product is shelf life
sensitive; therefore timely batch turns and setup time optimization is critical in regards to the
overall finished product delivery to the customer.
Purpose of the Study

The purpose of this study was to examine the current state of the complete changeover
process between a 0.15 mg and 0.3 mg product configuration for both identical Manufacturing
lines A and line B and implement process improvements to reduce setup time, referred as SMED
tools and develop a new changeover system to allow for future reduction of the overall setup
time by 50%. Reducing the overall setup time by 50% would equate to roughly $4000 of
additional assemblies shipped per month. It would increase the ability of Phillips Medical to be
more efficient, flexible, and adaptive to future customer demand.
Assumptions of the Study

1. All of the assembly operators of Phillips Medical are aware of the study and we will be

willing to participate in the study.
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2. The setup reduction time tools will be in compliance to Title 21 CFR 210 and 211
regulations and requirements. Title 21 is The Code of Federal Regulations for Food and
Drugs. Parts 210 and 211 regard the cGMP (Current Good Manufacturing Practice
Regulations) in manufacturing, processing, packing, or holding of Drugs and finished
pharmaceuticals (FDA, 2005).

3. Participants of the study will not deviate from normal setup practices during the study.

4. Management and employees will be supportive of the purpose of the study and will
cooperate to the best of their ability and provide accurate data for this examination.

5. The changeover tools will contribute to error reduction as operators will be trained and

the changeover process will be more standardized and controlled.

Definition of Terms

Baseline. An understanding of a facility’s knowledge, understanding, and capability
regarding any training or improvement activity (Rubrich & Watson, 2004).

Benchmarking. Developing an understanding of a facilities knowledge, understanding,
and capability regarding any training or improvement activity (Rubrich & Watson, 2004).

CGMP. Current Good Manufacturing Practices (FDA, 2005).

CFR- Code of Federal Regulations (FDA, 2005).

Continuous improvement. The relentless challenge of the status quo with the regard to
the elimination of waste and customer satisfaction, which is also known as Kaizen process
(Rubrich & Watson, 2004).

Defects. Irregular products that interfere with productivity, stopping the flow of high

quality products (Santos, Torres, & Wysk, 2006).
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External setup operations. Setup operations that can be performed while the machine or
process is still running, such as transporting materials or parts (Shingo, 1981/1989).

ICS. Phillips Medical acronym which stands for Inventory Control Specialist

Inactivities. Machines with idle time or operators with idle time. (Santos, Torres, &
Wysk, 20006).

Internal setup operations. Setup operations that can be performed only when a machine
or process is stopped, such as removing dies (Shingo, 1981/1989).

Inventory. Material stored as raw material, work-in-progress (WIP), and final products
(Santos, Torres, & Wysk, 2006).

Just in time manufacturing (JIT). The manufacturing philosophy of producing only
what a customer needs and only when they need it. (Rubrich & Watson, 2004).

Kaizen. A Japanese word that means to change for the good (Rubrich & Watson, 2004).

Kaizen tools. Continuous improvement tools (Santos, Torres, & Wysk, 2006).

KPI. A “key performance indicator” is a measurement that strongly supports and
facilitates achieving a critical goal of the organization (Vorne, 2007).

Lead time. A productivity metric that consists of the period of time between the start of
any process of production and the completion of a process. (Santos, Torres, & Wysk, 2006).

Lean manufacturing. The systematic elimination of waste (Santos, Torres, & Wysk,
20006).

Operations. The discrete stage at which a worker may work on different products, that
is, a human temporal and spatial flow that consistently centers around the worker (Robinson,

1990).
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Overproduction. Producing unnecessary products when they are not needed and in
greater quantities than required (Santos, Torres, & Wysk, 2006).

Parallel operations. The strategy of dividing setup operations between two setup
operators to reduce the overall amount of time to complete each setup operation (Santos, Torres,
& Wysk, 20006).

Phillips Medical. Medical Molding and Assembly Operation Facility owned by Phillips
Plastics Corporation located in Menomonie, WI.

Poka Yoke. A Japanese word that means art of error-proofing operations (Robinson,
1990)

Processes. Tasks accepted as necessary to complete production process (Santos, Torres,
& Wysk, 20006).

PST/PSS. Phillips Medical acronym which stands for production support technician

QT. Phillips Medical acronym which stands for quality technician

Setup reduction. Techniques which reduce the elapsed time required to changeover a
machine from manufacturing part “A” to part “B” (Rubrich & Watson, 2004).

SMED. “Single minute exchange of dies.” A comprehensive methodology that has often
reduced setup times which took hours to less than ten minutes (Robinson, 1990).

Spaghetti diagram. The visual examination and mapping of the distance traveled and the
number of stops during a process (Carreira, 2005).

Takt time. The available production time divided by the rate of the customer demand

(Womack & Jones, 1996).

TPS. Toyota production system (Santos, Torres, & Wysk, 2006).
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Transportation. Material handling between internal sections (Santos, Torres, & Wysk,
20006).

Value stream mapping. The methodology of examining and creating a picture of all the
contributing processes that occur in a company beginning with a customer order to when the
customer receives the product (Rubrich & Watson, 2004).

Waste. Anything other than the minimum amount of people, time, equipment, material,
part, and space required to add value to the product (Rubrich & Watson, 2004).

WIP. Work in progress (Rubrich & Watson, 2004).

5S. Keys to workplace organization and housekeeping (Rubrich & Watson, 2004).
Limitations of the Study

1. This study is limited to Phillips Medical white room assembly processes.
2. The study is focused on only setup time reduction.
3. The participants would have completed the PST (production support technician) or QT

(quality technician) training within the past year

Methodology

In the evaluation of the current state of the changeover process at Phillips Medical on
assembly line A and line B, the single minute exchange of dies (SMED) methodology was
applied with the objective to streamline the setup process and reduce the overall time that is
required to conduct a complete changeover in the future. The study will consisted of six main
steps which are derived from SMED methodology (Shingo, 1983/1985). The first step was the
evaluation of the current state of a complete changeover on manufacturing line A and line B.
The evaluation included identifying all the individual setup activities and performing a time

study to evaluate the total length of time it takes for each corresponding activity. The second
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step consisted of the determination of the internal and external setup processes. This consisted of
classifying each individual task from step one and categorizing them into internal and external
processes. Step three consisted of trying to convert internal and external processes. The
conversion of internal and external processes consisted of reexamining operations and
determining ways to convert internal processes to external processes. Step four consisted of
streamlining both external and internal processes at each individual assembly station. Step five
consisted of standardization of both internal and external processes. Lastly, step six is testing of
all of the implementations. Similarly to step one, the future testing would include a time study
that will evaluate the total length it takes for a complete change over after streamlining and
standardization.
Summary

With the recent validation of an additional identical assembly line and a nearly doubled
demand for 2011, the six steps of the SMED methodology were applied to the current state of the
changeover process to reduce the overall time of complete changeover in an assembly process in
the white room at Phillips Medical. The objective of implementing the SMED tools and
implementations is to implement SMED concepts to allow for a future reduction in the overall
setup time by 50%. This reduction in overall setup time will allow Phillips Medical to be more

efficient, flexible, and adaptive to future customer demand.
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Chapter I1: Literature Review

The development of continuous improvement and lean manufacturing strategies in
manufacturing became prominent in the United States manufacturing industry during the
revolution of modern industrial techniques in the early twentieth century (Santos, Torres, &
Wysk, 2006). Lean concepts were applied even as far back as the early mass production times of
Ford. Lean manufacturing is defined as the application and identification of most efficient
manufacturing practices that will eliminate waste and process variation (Ford, 1926; Herron,
2007; Ohno, 1978/1988; Womack & Jones, 1996). This literature review will cover topics such
as the history of lean thinking, synergy of lean manufacturing and single minute exchange of dies
(SMED) principles, lean manufacturing and waste elimination, waste elimination and setup
reduction with SMED implementation, SMED application in industry, identification of internal
and external setup operations, the standardization from SMED implementation, the transfer and
training of SMED implementation, and organizational improvements and customer focus with
SMED Implementation.
Lean Manufacturing and SMED Principles

As the manufacturing markets became more competitive and the success of firms became
more transparent in the early 1900’s businesses around the globe were in pursuit of
manufacturing excellence and waste elimination, or later known as lean thinking. According to
Womack & Jones (1996):

Lean thinking can be summarized in five principles: precisely specify value by specific

product, identify the value stream for each product, make value flow without

interruptions, let customer pull value from the producer, and pursue perfection. (p. 10)
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Continuous improvement or the consistent change in processes for overall process
improvement was adopted by Taiichi Ohno post World War II. While at Toyoda Gosei, Ohno
benchmarked the original and successful improvement efforts of Henry Ford’s manufacturing
strategies. Henry Ford, a sponsor of mass production, focused on waste elimination in mass
production in the early 1900’s in the US (Ford, 1926; Ohno, 1978/1988; Rubrich & Watson,
2004). According to Shingo (1987/1988) “The Ford System seems to be an improvement of
processes and not merely of operations” (p. 386). The Japanese collaborative focus on waste
elimination and continuous improvement efforts lead to the development of the Toyota
production system and just-in-time production strategy. Through years of improvements and
implementation the pioneering managers at Toyota, such as Ohno and Shingo, substantially
improved upon the methods with the intent to be better than the global competition (Rubrich &
Watson, 2004; Womack & Jones, 1996). Ohno updated the original methods benchmarked from
Ford, yet additionally he focused on excess capacity. The reduction in waste in existing capacity
allows for less hesitation in new costs associated with business development and increased
competition (Ohno, 1978/1988).

The implicit operating rules of the Toyota Production System (TPS) and its
methodologies lead to lean tools such as just in time (JIT), SMED (single minute exchange of
die), and Kaizen events (Herron, 2007; Ohno, 1978/1988). The primary objective of lean tools
was to increase operational efficiency and facilitate smooth production flow; however that could
only be achieved if machine changeovers were drastically reduced (Goddart, 1986; Rubrich &
Watson, 2004; Womack & Jones, 1996).

In the early 1950°s Toyota recognized the need for rapid changeovers of their large dies.

With the motivation from Ohno and the TPS principles, Shigeo Shingo introduced the single
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minute exchange of dies methodology, which focused on the examination and optimization of
overall setup operations. The single minute exchange of dies methodology refined and
developed over a period of nineteen years. SMED implementations allows for reduction in
changeover activities that would normally take hours to single digit minutes (King, 2009; Ohno,
1978/1988, Shingo, 1983/1985).

Waste Elimination and Setup Time Reduction with SMED Implementation

The utilization of lean tools allows for the elimination of non-value added activities or
waste with the objective of making companies more profitable and efficient (Ford, 1926; Herron,
2007; Ohno, 1978/1988). Hiroyuko Hirano defined waste as “everything that is not absolutely
essential” (Santos, Torres, & Wysk, 2006). Shigeo Shingo, a leading expert in Toyota
production system (TPS), identified seven common wastes in manufacturing operations which
include: overproduction, inventory, transportation, defects, processes, operations, and inactivites
(Santos, Torres, & Wysk, 2006; Shingo, 1987/1988). In agreement with the previously
mentioned seven common wastes, Rubrich and Watson (2004) also include underutilized human
resources as the eighth waste in a manufacturing operation. There is high emphasis on
equipment and hardware assets, however people as a resource are rarely included as an eighth
common waste.

The waste of overproduction occurs when the quantity of goods produced is more than
the quantity of goods which are actually sold. This form of waste can be greatly reduced by
efforts that reduce lead time. Reducing lead time increases the overall capacity for future orders
and customer demand (Goddart, 1986; Robinson, 1990; Shingo, 1983/1985). Waiting or delay in
the setup process ultimately affects the customer as they must wait longer for the end product.

An examination, such as a time and motion study, allows for the understanding of where
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improvement is needed in a setup process. The elimination of unneeded waiting time will allow
for more throughput and opportunity to be more competitive to meet the customer’s needs in a
timely matter (Birmingham & Jelinek, 2007; Goddart, 1986; Shingo, 1983/1985). Idle time and
waiting is another common form of waste. Idle time can be caused by waiting for material
deliveries, inspection, waiting for information, and waiting for equipment cycle time (Carreira,
2005; Shingo, 1987/1988).

Transportation is also a common waste in the manufacturing value stream.
Transportation consists of moving material by hand, truck, or conveying equipment (Ford, 1926;
Rubrich & Watson, 2004; Shingo, 1987/1988). According to Ohno (1978/1988) “Regardless of
how much workers move, it does not mean work has been done” (p.125). Transportation wastes
can be examined through time and motion studies to determine improvement areas and best
practices to complete tasks regarding movement (Ford, 1922; Robinson, 1990). A common time
and motion tool is a spaghetti diagram. A spaghetti diagram is the visual examination and
mapping of the distance traveled and the number of stops during a process (Carreira, 2005;
Womack & Jones, 1996).

Correspondingly, waste can be in the form of defective products or processes. In the
instance when defects are produced, a company will experience loss of time to correct the
problem, which directly affects the throughput to the customer and leads to less profitability
(Robinson, 1990, Shingo, 1987/1988). According to Juran and Godfrey (1999), “An important
element of manufacturing planning is the concept of designing the process to be error free
through error proofing” (p. 22.24). Understanding the potential for errors and defects and
ensuring that the defect will never occur again can be achieved by means of error proofing or

poka-yoke. Such methods are commonly used in manufacturing (Robinson, 1990).
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Rubrich and Watson (2004) indicate that underutilized human resources are also a
common form of waste. This waste occurs when there is a lack of involvement and participation
in value added activities. Human resources have a direct affect on the overall profitability of the
company; therefore human personnel should be trained and utilized to their potential to add value
to the process, company, and customer (Rubrich & Watson, 2004). A creative method to
increase employee utilization is to allow for employees to conduct parallel operations which will
significantly reduce the amount of time to complete an entire operation such as a changeover
(Birmingham & Jelinek, 2007; Shingo, 1987/1988).

Manufacturing wastes also exist in the form of unneeded or unnecessary processes or
operations. Although processes may appear to be necessary or value added it can be found that
some processes can be eliminated, combined, or transformed after a formal evaluation of the
entire operation due to the fact that they do not add value (Santos, Torres, & Wysk, 2006;
Shingo, 1987/1988).

Lastly, another common waste found in manufacturing is inventory. Inventory wastes are
found in many forms such as raw materials, WIP, finished goods, or even office supplies.

Excess inventories can be detrimental to businesses as they hide unseen problems in the
manufacturing value stream (Rubrich & Watson, 2004; Shingo, 1987/1988).

Value stream mapping is an effective lean tool that identifies excessive wastes of the
value stream of manufacturing by examining both value added and non-value added processes
required to produce and ship a product. Value stream mapping examines each element of a
process with the focus of waste elimination and efficiency. The examination of the entire flow
allows for excess and unnecessary inventory to be more transparent for overall improvement

efforts and elimination of redundant and wasteful activities (Rubrich & Watson, 2004; Womack
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& Jones, 1996). King (2009) indicated that “value stream mapping provides insight into where
SMED can have the biggest benefit” (p. 32). Similarly, according to Ohno, “Eliminating
manufacturing waste is not the problem, identifying it is” (Rubrich & Watson, 2004). Of all of
the forms of waste inventory is considered to have to most impact on organizations due to the
frequently overlooked inventory carrying costs (Santos, Torres, & Wysk, 2006; Shingo,
1987/1988). Similar to value stream mapping, process flow charting identifies each individual
process step and the associated tasks and categorizes them into value added and non-value added
activities. The primary difference between value stream mapping and process flow charting is
that value stream mapping also includes the flow of information (Rubrich & Watson, 2004).

A key methodology derived from the Toyota production system is the reduction of setup
and change over times by means of elimination of process wastes. Shingo helped develop the
SMED or single minute exchange of dies which is also referred to as a quick setup or changeover
(Birmingham & Jelinek, 2007; Rubrich & Watson, 2004; Shingo, 1983/1985). Although setup
procedures vary between processes and businesses there are four fundamental steps of each setup
process. The first step is a preparation step, which includes after process adjustment and
checking of materials. The second step consists of mounting or moving of tools or parts. The
third step consists of measurement, setting, or calibration. The last step in a setup process
consists of a trial run or final adjustments. Each of the four foundational setup steps are
examined and improved by the use of SMED implementations (Rubrich & Watson, 2004;
Shingo, 1983/1985).

SMED Application in Industry
In a continuous flow production environment raw materials are converted through

operations into the finished product. These individual operations directly impact the overall time
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it takes to complete a finished assembly and fill a customer order (Shingo, 1983/1985). The
adoption and implementation of single minute exchange of dies (SMED) concept is a commonly
used method to improve the overall setup process (Goddart, 1986; Shingo, 1983/1985). SMED
implementations allow for increased production capacity without adding additional equipment
(Birmingham & Jelinek, 2007; Shingo, 1983/1985). In large lot size environments there are
reduced number of changeovers, therefore the impact on overall throughput is less transparent.
However, the reduction in setup time in industries with discrete lot sizes allows for increase in
overall throughput (Goddart, 1986; Shingo, 1983/1985). According to Goddart (1986), “If you
can get setup times to approach zero time, order quantities can approach one” (p. 19). The
Toyota production system concentrated on the ability to produce small lot sizes with quick setups
(Ohno, 1978/1988).

SMED implementations can be compared to a racing pit crew conducting a pit stop.
Manufacturers strive to change product configurations much like a pit crew strives to change out
the tires or fill the gasoline on a car. Both the manufacturer and the pit crew try to accomplish
the necessary tasks with the least amount of down time possible. Eliminating downtime during
each phase of changeovers increases profitability, job security, stability, and growth
(Birmingham & Jelinek, 2007; Shingo, 1983/1985). The understanding and categorization of
each individual step within a process along with the variable time and motion data associated
with each step allows for a baseline or current state as the first conceptual phase of SMED
application (Rubrich & Watson, 2004; Shingo, 1983/1985).

As previously mentioned an entire process can be broken into tasks and categorized into
both value added and non-value added activities. Similarly, during a setup or changeover

process these individual tasks can be categorized into two main categories; internal and external
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setup operations. The second conceptual phase of a SMED application is separating the external
setup operations from the internal operations. Understanding and strategizing the tasks that can
be done while the machine is running as well as determining which tasks require the machine or
line to be down can reduce the overall setup process 30 to 50% without any substantial capital
investment (Shingo, 1981/1989).
Identification of Internal and External Setup Operations

The third phase of SMED application is converting the internal and external setup
operations. The process of converting either of the setup operations requires a reevaluation of
the internal operations to ensure that they were appropriately categorized as an internal operation
or vice versa. Similarly, the exploration of potential alternatives for each internal operation
could allow for a portion of the internal processes to be completed simultaneously while the line
is running, which would reduce the overall downtime during an internal operation (Santos,
Torres, & Wysk, 2006; Shingo, 1983/1985). According to Santos, Torres, & Wysk (2006, p.
130) “Development of this stage can achieve, in some cases, setup process times nearing single
minutes (< 10 minutes).”
Streamlining Internal and External Setup Processes

The fourth conceptual phase of SMED application is streamlining both the internal and
external setup processes. Streamlining internal setup operations can be achieved by the
implementation of parallel operations, use of quick removal attachments, elimination of
adjustments, and use of mechanization (Shingo, 1983/1985). Parallel operations allow for setup
time of a process to be reduced in half due to the division of movements for each process by
utilizing multiple employees to complete a task. Even an unskilled worker can conduct parallel

operations effectively and offer improvement to the changeover process. In order to ensure



23

maximum results it is recommended that workers signal when parallel operations are completed
to eliminate confusion or double work (Shingo, 1983/1985; Shingo, 1987/1988). Rubrich and
Watson (2004) said “Technology alone does not insure success, teamwork, using and supporting
technology to focus on the customer’s requirements, does ensure success” (p. 11).

Another method of streamlining is the implementation of quick removal attachments and
fasteners. Streamlined quick removal attachments can be achieved by replacing multiple
fasteners with a clamping mechanism. Likewise, the elimination of adjustments can be achieved
by reducing that amount of adjustable machine parameters by introducing calibrated machined
gauge blocks or fixturing. The introduction of mechanization should only be considered a last
resort in efforts to reduce adjustment as it offers only a temporary diversion of the faults in the
setup process design (Shingo, 1983/1985).

Similar to internal operations, external operations can be streamlined by improving the
storage or organization of parts, documentation, and essential tools used in external tasks
(Shingo, 1983/1985). Placing tools in the same place on carts or shadow boards allows for a
significant reduction in external setup operations. To ensure maximum efficiency of external
setup activities tool carts should not be stored in separate areas (Birmingham & Jelinek, 2007).
One critical aspect of streamlining both the internal and external operations is achieving balance
amongst internal and external setup operations (Carreira, 2005).

Standardization of Internal and External Setup Processes

The next conceptual phase of SMED application is standardization. According to
Masaaki (1986) standards are “a set of policies, rules, directives, and procedures established by
management for all major operations, which serves as guidelines that enable all employees to

perform their job successfully” (p. xxiv). There are two main standardization types: shape
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standardization and function standardization. An example of shape standardization is by making
all of the bolts or fasteners the same size and fastener head type. However, function
standardization concentrates on only parts that are necessary for the setup operations.
Standardization by function can be achieved by analyzing each function and assembly station to
understand where it can be implemented (Shingo, 1983/1985). Standardized work was defined
by Toyota as the optimized combination of materials, machines, and workers (Masaaki, 1986).
Implementations such as visible arrangement storage can be implemented to standardize and
define locations for change over tools and components (Rubrich & Watson, 2004). Other
methods such as one touch implementations using wedges or clamping apparatuses can reduce
setup operations significantly (Shingo, 1981/1989). It is sometimes necessary to create a new
feature or add new functionalities when standardizing. The development of regulations and
restrictions for future specifications moving forward in a setup reduction can offer benefits of
this phase of SMED (Santos, Torres, & Wysk, 2006; Shingo, 1987/1988).

The final phase of a SMED application to a change over process is testing or reviewing
the progress from the previous SMED phase implementations. Conducting a time study identical
to the method used in the initial determination of the baseline will allow for an equal comparison
to post implementation state of the setup process. Once the improvements are known to the team
most companies forget the most important aspect of this phase is emphasis on continuous
improvement efforts (Rubrich & Watson, 2004). If the goals were met the team should be
congratulated and be allowed to communicate to other employees or staff. Next, they should
move on to the next setup challenge. If the initial changeover goal is not met then the problem
should be reviewed and new eyes such as consultants or new team members should be added to

the project team with the objective to eliminate project complacency. The conclusion of a setup
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reduction project should allow for a detailed representation of the amount of time saved and
various kinds of wastes reduced (Rubrich & Watson, 2004; Shingo 1983/1985).
Transfer and Training of SMED Implementation

One of the most critical aspects to SMED implementation and transfer into production is
operator training. A business strategy such as a setup reduction project and the organizational
culture must correctly align with scope of the training implementation in order for business
performance improvements to occur. There are five qualities organizations must possess in order
for training to succeed. The five qualities include alignment, anticipation, alliance, application,
and accountability (Gill, 2008). The first quality, alignment, must create a link connecting the
performance objectives and each of the individual employee expectations. In regards to
anticipation organizations should promote a want to learn atmosphere prior to training
implementation (Gill, 2008; Shingo 1983/1985). It is equally important to clearly identify what
the training information will accomplish for the employees as well as the organization.
Similarly, management and executives are essential in culture of training and information
retention. It is important that leaders support and genuinely promote the training which is
described as total acceptance (Gill, 2008; Rubrich & Watson, 2004). The project sponsor and
leaders should provide opportunities to use what employees learned and provide for them means
of application. The last quality an organization must possess for successful training
implementation is accountability. All who underwent training need to question the results of the
training and as well as application of knowledge in order to continuously improve. The answers
to such questions will give them direction for further improvement efforts. A continuously
improving culture that fosters learning and development is needed for business performance

improvements to occur and be sustained (Gill, 2008; Hayes & Wheelwright 1984). As
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previously mentioned the early successes from the Toyota production system were witnessed in
the automotive industry and did not develop as early in other industry applications such as
medical device manufacturing. One of the primary constraints in the development of lean in
medical devices organizations is the lack of development of a lean thinking culture. Although
the intentions are there in the form of lean tool implementations such as value stream mapping,
SMED, and kaizen, the lean way of thinking is what is lacking. In order to make a difference in
the bottom line the company must adopt a lean thinking culture in order to reach operation
excellence (Duggan, 2007; Gill, 2008; Womack & Jones, 1996).

Communication is also a key element in the overall success in an improvement effort as it
improves the ability to anticipate an upcoming change. One example regarding a SMED
changeover implementation would be a visual indicator that would communicates when and
where the next changeover would be in the area where the changeover will occur such as a visual
board. This will help employees anticipate and prepare individual stations accordingly. With
management support and open communication SMED implementations performance objectives
can be attained (Gill, 2008).

Organizational Improvements and Customer Focus with SMED Implementation

The intention of conducting a lean implementation such as setup reduction project is to
improve the organization and make it more flexible to the customer’s needs. Setup reduction
projects, such as SMED implementations, are commonly adopted by various manufacturing
businesses because they are easily implemented, low in overall cost, and provide instantaneous
results (Rubrich & Watson, 2004). SMED implementations offer a multitude of organizational
improvements and benefits (Shingo, 1983/1985).

1. Increased machine utilization and production capacity.
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2. Elimination of setup errors through standardization.

3. Quality improvements as regulatory events can occur in advance or externally.

4. Improved operational safety due to simplicity of setups.

5. Cleaner and more organized work environment.

6. Ability to produce smaller lot sizes and increased flexibility for customer.

7. Reduction in down time for changeover processes

8. Lower overall operating expenses

One of the key principles of operations management is determining the order variety and
order size. In some cases lengthy change over activities dictate order campaigns; however setup
reduction implementations derived from basic SMED principles significantly reduce the amount
of lost capacity incurred during smaller lot sizes and configuration changes. The ability to be
more flexible and process smaller orders can also reduce the risk of loss in circumstances where
rejects or defects are found. The objective of any manufacturing operation is to be profitable.
SMED techniques have a history of success regarding the reduction in change over time. The
reduction in change over time increases the business’s overall ability to successfully meet the
customer’s ever-changing needs and reach operational excellence (Duggan, 2007; King, 2009).
Whether it is a lean implementation or strategic corporate goal, organizations implement

metrics or key performance indicators to measure success. When KPI’s (key performance
indicators) align with the corporate objectives the success of the lean implementation and its
associated success can be measured. For example, during SMED implementation if a
corporation would like to reduce overall down time the key performance indicator would be the
overall changeover time for that process. Similarly, if an organization would like to improve

quality the key performance indicator relating directly to SMED implementation would be
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startup rejects (Rubrich & Watson, 2004; Vorne, 2007). Furthermore, if a company’s goal is to
increase its ability to meet its customer’s demand the key performance indicator of a SMED
implementation would be estimated time of completion of a finished part or lot. In regards to
overall productivity of an organization, the pieces per hour would be a KPI affected by SMED
implementation. Similar to the principles of lean, key performance indicators provide a
company and its employees with a forward looking metric with the intention of overall
improvement of the company (Lubben, 1988; Vorne, 2007).

The ultimate goal of any lean implementation is to meet the customers’ expectations and
achieve a higher level of customer satisfaction. As stated by Ford, who was a well known lean
manufacturing supporter, “It’s not the employer who pays the wages, employers only handle the
money. It’s the customer who pays the wages” (Rubrich & Watson, 2004). The evolution of a
more competitive manufacturing marketplace and evolving technology caused the need for
process optimization and lean manufacturing. The fundamentals of the Toyota Production
System and SMED implementations are based of organizational improvement to better serve the
customer’s needs (Herron, 2007; Womack & Jones, 1996).

Summary

The objective of lean thinking was simply stated by Hirano as “eliminating everything
that is not essential” or commonly known as waste (Santos, Torres, & Wysk, 2006; Shingo,
1987/1988). The elimination of waste allows for increased operational efficiency and facilitates
smooth production flow; however that could only be achieved if machine changeovers were
drastically reduced (Goddart, 1986; Rubrich & Watson, 2004; Womack & Jones, 1996). The

traditional approaches to setup activities were very time consuming and inefficient.
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After nearly 30 years of being refined SMED implementations have been commonly
adopted because they are easily implemented and have low implications regarding costs
(Robinson, 1990). Although each business has their individual improvement needs, SMED
concepts can be applied to a wide variety of processes to increase machine utilization and
capacity at little to no capital cost. The basic determination of what can or cannot be carried out
in advance to an actual changeover activity the second foundational element of SMED. Once the
identification of internal and external setup processes have been achieved and streamlined, setup
processes can achieve single minutes (Santos, Torres, & Wysk, 2006). Significant time savings
and change-over reductions of 30-50 percent can be achieved from SMED implementations
without significant capital investment (Robinson, 1990; Shingo, 1981/1989). SMED
implementations also offer increased employee involvement during changeover activities.
SMED implementations increase accountability on all levels of employees to reach corporate
goals and ensure continued improvement, thus improving the corporate culture through
employee empowerment. The combination of reduction in lead time, increased asset utilization,
and improved corporate culture will allow for future success in meeting the needs of the
customers. The utilization of lean tools allows for the elimination of non-value added activities
or waste with the objective of making companies more profitable and efficient (Ford, 1926;
Herron, 2007; Ohno, 1978/1988). Although businesses around the globe differ in the products
they make and the customers they serve SMED is a universal lean tool that offers transparent

success at a very low cost (Shingo 1981/1989).
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Chapter I11: Methodology

In order for operational excellence there must be a goal or an objective. Once a corporate
objective has been determined the appropriate lean application and associated methodologies can
be applied. Ifthe corporate objective is to reduce overall down time, such as the goal of this
research project, the key performance indicator would be the overall changeover time for the
setup process (Vorne, 2007). The implementation of single minute exchange of dies (SMED)
concepts allows for the reduction of downtime during changeovers (Birmingham & Jelinek,
2007).

At Phillips Medical the previous state of a complete assembly line change over process
between the 0.15 mg and 0.3 mg product configuration was very time consuming and took
anywhere from 3-4 hours. The assembled drug product is shelf life sensitive; therefore timely
batch turns and setup time optimization is critical in regards to the overall finished product
delivery to the customer.\

Improvement Procedures

In the evaluation of the current state of the changeover process at Phillips Medical on
assembly line A and line B, the SMED methodologies and tools were applied with the objective
to streamline and standardize the current changeover process and develop a new changeover
system. The SMED implementations and new changeover system implementation carried out in
this thesis can be applied to achieve future reduction of the overall time that is required to
conduct a complete changeover. The study consisted of six main steps which were derived from

SMED methodology (Shingo, 1983/1985).
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Step 1: Evaluation of Current State of Changeover Process.

The first step was to evaluate the current state of a complete changeover on
manufacturing line A and line B. The evaluation included identifying all the individual setup
activities and performing a time study to evaluate the total length of time it takes for each
corresponding activity. A common challenge in traditional setup operations is that the internal
and external setup activities are often confused. A production analysis allows for the
differentiation of the internal and external setup activities. The analysis of each setup process
allows for elimination of unnecessary downtime during a setup process (Robinson, 1990). This
study utilized a continuous process analysis which was performed with a stopwatch. The
stopwatch provided a detailed time measurement of each individual setup element at each
assembly station. The time to complete each setup element was recorded in chronological order
in a current state setup observation chart. In addition, each movement by the operator to
complete each of the individual tasks was also tracked and mapped on a spaghetti diagram
utilizing current state floor layout.

Step 2: Determination of Internal and External Setup Processes.

The second step consisted of determining the internal and external setup processes. This
consisted of classifying each individual task from step one and categorizing them into internal
and external processes. In the current state, all internal setup elements included operations which
were performed while the line was in an idle status. Internal setup elements included machine
setup operations, line clearance activities, and vision inspection challenges. Contrarily, the

external elements included operations that were performed while the line was assembling parts.
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Step 3: Conversion of Internal and External Setup Processes.

Step three consisted of trying to convert the internal and external processes where
possible. Converting the internal and external processes consisted of reexamining operations and
determining ways to convert internal processes to external processes. Understanding and
strategizing the operations that can be done while the machine is running as well as determining
which tasks require the machine or line to be down can reduce the overall setup process 30 to 50
percent and ultimately allow for setup process times to achieve single minutes (Robinson, 1990;
Santos, Torres, & Wysk, 2006; Shingo, 1981/1989). Once the internal and external setup
elements were identified the next step in the SMED implementation was to convert as many
internal setup elements to external elements. It is important to understand that during the
conversion of an internal to external setup element the actual setup operation will not be
changed. The current state analysis of complete changeovers between the 0.15 mg and 0.3 mg
product configurations on line A and line B indicated that internal and external activities were
already being conducted appropriately. All of the internal operations recorded on the changeover
element charts included in Appendix A and Appendix B were evaluated for potential conversion
from internal to external.

Step 4: Streamlining Internal and External Setup Processes

Step four consisted of streamlining both internal and external processes at each individual
assembly station. Streamlining internal setup operations can be achieved by the implementation
of parallel operations, use of quick removal attachments, elimination of adjustments, and the use
of mechanization (Shingo, 1983/1985). Although the internal processes could not be converted
to external processes as indicated in project step 3, it was found during this study that there were

many ways to streamline the current state internal and external operations to reduce the overall
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changeover process. As shown in this study a complete current state changeover takes anywhere
from three to five hours from last completed part to first assembly produced on the next lot. The
first element of streamlining included the implementing the assistance of additional operators at
each station to help assist in changeovers and eliminating individual tasks and adjustments of
technicians. In addition, standardized operator changeover documents where created for use at
each individual process step. These documents are part of the new changeover process and will
incorporate parallel operations conducted by operators at each process step. The implementation
of a changeover system of parallel operations will allow for an overall time reduction in
changeover process due to the separation of technical and non-technical setup operations, which
does not exist in the current state.

In addition to conducting parallel operations another method of streamlining is the
implementation of quick removal attachments and fasteners. At the adjustment screw setting
stations (Assembly Process Step 3) the dose blocks must be removed and replaced during
changeovers as they are dose specific to each configuration. The dose blocks are calibrated
gauge blocks that set the first dose of each drug cartridge. Normally, these blocks are removed
and fastened by the PST, however the new streamlined process allows for the operators to
remove the dose blocks. As noted above in Table 1 the removal of the 0.3mg Dose Block on AS-
41 took 15 minutes. Normally, this task takes less than a minute, however according to the
current state examination the PST could not locate the wrench to remove the Dose Block which
resulted in an internal delay of 15 minutes. According to Birmingham & Jelinek (2007) placing
tools in the same place on carts or shadow boards allows for a significant reduction in external
setup operations. The improved future state change over procedure consists of the removal of

the dose blocks by loosening and removing two torque screws with a point of use wrench which
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is located at the station on a shadow board. After the dose block is removed the dose block and
the two torque screws are placed in a dedicated spot for removal to the changeover cart. The
point of use implementation will eliminate any future need to have to look for wrenches. In
addition, the shadow board will also offer a visual indication if the wrench is missing from the
point of use location at the assembly station.

The reduction of process waste is another fundamental objective to increase the
efficiency of a process. During the assessment of the current state changeover a time and motion
studies of each setup element was conducted. Spaghetti diagrams were created to map out the
travel and transportation activities required to complete each setup operation. The spaghetti
diagram offered a visual representation of where wasted and redundant motion occurs. The
diagram justified the need for SMED tools such as dedicated changeover carts and point of use
tools.

Step 5: Standardization of Internal and External Setup Processes

Step five consisted of standardization of both internal and external processes. Similar to
streamlining the internal and external processes the next step of SMED implementation in
changeovers is the standardization of internal and external processes. Due to the complexity of
having multiple assembly stations with specific changeover operations and three separate
assembly shifts standardized changeover documents specific to each process step were written
and controlled. These documents include step by step instructions of setup operations and line
clearance activities specific to the individual assembly station. Each changeover document
includes reference and instructional pictures specific to each station. In addition, there were
separate changeover documents created for both the quality technician and production support

technician. These documents provide specific instructions for the technicians to follow for each
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changeover and will increase overall consistency between all shifts regarding the technical
internal setup requirements. Appendix E includes all of the controlled changeover documents
that will be used on future state change overs. Similarly, Appendix F is the future state
changeover list for each changeover. These lists include numbers steps of the required internal
operations that must be conducted while the assembly line is down.

In addition to the creation of the changeover documents all of the shifts were formally
trained. A standard training presentation was given to each shift. To ensure a consistent transfer
of training anyone that was absent during these training sessions were trained by means of
Phillips Plastics internal training procedure which allows them to review and sign post formal
training session. After the formal training sessions each employee will conduct a review of each
document and sign off on training rosters. Following the final document control the controlled
master copy of each changeover document and applicable training roster will be posted at each
assembly station for reference and use during each future state changeover.

The future state changeover carts were also scrutinized to standardization. A total of six
individual changeover carts were constructed for each dose configuration. Each changeover cart
has color-coded cart labels specific for each dose configuration/platform applied to each cart.
The carts have individually labeled rack locations for each dose specific component and material
required for manufacturing. The standard locations of components and materials, which are
identical across all changeover carts, will increase consistency and operator recognition.

As noted by King (2008) communication is a key element in the overall success in an
improvement effort as it improves the ability to anticipate an upcoming change. Standardized
methods of communication were implemented by using visual indicators at each station as well

as added an additional changeover section on the production tracking visual board. The
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production tracking board includes color coded indicator which indicates current build
configuration as well as the next lot configuration. This implementation allows improved
communication and anticipation for the upcoming changeover. In addition, each station now has
a dedicated fixture/location where the operator will post a “station complete” green indicator
circle. Once the changeover tasks are complete at an individual station the operator will affix the
green indicator circle. The posted circle provides visual communication to the technician that the
station is ready for final line clearance verification and sign off. The last picture page of each
changeover document included in Appendix E illustrates the green indicator circles and station
location for the visual communication implementation.
Step 6: Testing SMED Implementations

Lastly, step six included the testing of the individual implementations. Similarly to step
one, testing included a time study that will evaluate the total length it takes for a complete
change over after streamlining and standardization. Unfortunately, due to multiple supplier
constraints and unplanned downtime the manufacturing line A and line B were inactive during
the implementation and testing phase of the project; therefore a complete changeover process
could not be conducted or tested with the new implementations. Due to these circumstances only
the individual operations where new tools were implemented could be simulated with trained
technicians at individual assembly station.
Subject Selection and Description

The complete changeover in an assembly process between the 0.15 mg and 0.3 mg
product configuration was evaluated in this field study. The study includes observing all setup

activities of the production support technician and quality technician. The setup activities
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observed in this study include individual setup steps such as assembly station sub-processes,
movement to complete setup tasks, and total completion time.
Data Collection Procedures

The method to collect data in this study was conducted by recording the total time from
the last off product to the first off product and assessing the individual internal and external setup
processes time. This also included visible assessment of the entire changeover process from start
to finish. The study also included recording and measuring the distances traveled by the
operators conducting the changeover activities, and timing each individual setup activity.
Limitations

The application of tools and techniques of SMED methodologies will allow for time
savings and increased asset utilization during assembly changeover processes. This study was
applied to a high volume medical device assembly line which is subjected to continuous
improvement initiatives and optimization. With the needs of the customer constantly changing,
there may be a requirement in the future for additional product configurations or new automation
outside of the scope of this research project. The first limitation of this study is that it includes
the current manufacturing cells and processes. If the assembly line becomes more automated in
the future the study is limited to the current assembly line processes.

The second limitation is that this study is limited to the currently controlled assembly
configurations which include only the 0.15mg and 0.3mg product configurations. If new product
configurations are added and will be built on the current assembly line processes/equipment, a
separate study and applicable training will need to be conducted to ensure that the SMED

methodologies are applied and the individuals involved have been adequately trained.
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Summary

The objective of SMED implementation was to streamline and standardize the current
changeover process and develop a new changeover system. The study consisted of six main
steps which were derived from SMED methodology. The first step evaluated the current state of
a complete changeover on manufacturing line A and line B by analyzing the continuous process
which was performed with a stopwatch. The time to complete each setup element was recorded
in chronological order in a current state setup observation chart and motion was charted on a
spaghetti diagram. The second step consisted of determining the internal and external setup
processes by classifying each individual task from step one and categorizing them into internal
and external processes. Step three consisted of the analysis of the setup elements and trying to
convert internal and external processes where possible. Step four consisted of streamlining both
external and internal processes at each individual assembly station by implementing additional
operator support through parallel operations, quick removal and point of use tools, and
construction of dedicated changeover carts. Step five consisted of standardization of both
internal and external processes by methods of the creation of implementing changeover
documents for each station, standardized training, standardized changeover carts, and visual
communication implementations. Lastly, step six included the testing of the individual SMED
implementations. Although the entire changeover process utilizing the new changeover system
and implementations could not be analyzed, the research could only simulate individual
operations where new point of use tools with trained technicians at individual assembly station.
The future state implementation parallel operations and improved changeover process could not
be completely simulated, however through analysis and time savings assessment realized from

for the analysis of the former state the researcher can speculate with confidence that the SMED
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implementations and new changeover system implementation can be applied to achieve future

reduction of the overall time that is required to conduct a complete changeover.



40

Chapter 1V: Results

The purpose of this study was to reduce the overall setup time of a complete changeover
process between a 0.15 mg and 0.3 mg product configuration for manufacturing lines A and B
located at Phillips Medical, at Menomonie, WI. The single minute exchange of dies (SMED)
methodology was applied to analyze and optimize the current state to achieve the objective of
overall setup time reduction on assembly line A and line B. The setup reduction project
consisted of six main implementation steps derived from the SMED methodology. The first step
evaluated the current state of a complete changeover on manufacturing line A and line B. The
evaluation included identifying all the individual setup activities and a time study conducted to
evaluate the total length of time it takes for each corresponding activity. The second step
consisted of determining the internal and external setup processes. This consisted of the
classifying each individual task from step one and categorization of them into internal and
external processes. Step three consisted of the conversion of the internal and external processes.
The internal and external processes were converted through reexamination of the assembly
station operations and analysis of the individual station requirements. Step four consisted of
streamlining both external and internal processes at each individual assembly station. Step five
consisted of standardization of both internal and external processes. Lastly, step six included
testing of the implementations. Similarly to step one, testing only included the individual
implementations due to the line not being active. This study did not include an overall time study
that will evaluate the total length it takes for a complete change over after streamlining and

standardization.
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Project Step 1: Evaluation of Current State of Changeover Process.

The analysis of the 0.3mg to a 0.15mg changeover indicated that it takes 2 hours 46
minutes and 32 seconds for internal setup elements and 2 hours 20 minutes and 22 seconds for
external setup elements. The maximum time of an individual internal setup element was 20
minutes and 25 seconds which was the labeler type chase setup. The type chase setup consisted
of a thermal transfer printing system which required an operator to remove the type chase printer
stamp and manually change the individual print characters. The maximum time of an individual
external setup element was 32 minutes 20 seconds which was the preparation of materials in the
warehouse. In total, 5 hours 6 minutes and 54 seconds was required for a complete changeover
from the last good assembly of the previous lot and first good assembly of the next run for a
0.3mg to a 0.15mg changeover.

The analysis of the 0.15mg to 0.3mg changeover indicated that it takes 1 hour 38 minutes
and 29 seconds for internal setup elements and 1 hour 56 minutes and 45 seconds for external
setup elements. The maximum time of an individual internal setup element was 33 minutes and
57 seconds which was the labeler type chase setup. The maximum time of an individual external
setup element was 20 minutes 50 seconds which was the preparation of the labels from inventory
and line clearance by quality technicians. In total, 3 hours 33 minutes and 14 seconds was
required for a complete changeover from the last good assembly of the previous lot and first
good assembly of the next run for a 0.15mg to 0.3mg changeover).

Further analysis and comparison of the two changeovers times and motion studies
indicated that there is a lack of consistency between the internal and external setup elements
which supports the need of standardized changeover procedure which is one of the primary

objectives of this project.
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Project Step 2: Determination of Internal and External Setup Processes.

During the analysis of each changeover each setup operation was identified and recorded
as either an internal or external setup operation. Appendix A shows each individual setup
operations labeled as either internal or external with the setup times of each for the current state
0.3mg to 0.15mg configuration changeover. Similarly, Appendix B indicates the individual
internal and external setup times and the applicable process elements of each for the current state
0.15mg to 0.3mg configuration changeover.

Project Step 3: Conversion of Internal and External Setup Processes.

Upon examination none of current state internal processes could be converted from
internal to external. It was found that all of the internal operations were required to be conducted
after the last good part was produced at each applicable assembly station. The results from the
analysis indicated that there were three main required internal setup elements which included:
vision challenge, jig/fixture setup, and line clearance activities. The first internal process was
conducting the vision challenge, which included testing our vision inspection systems with
known reject samples. The second internal process was the jig/fixture setup which included the
removal of all dose specific assembly fixtures, nests, and jigs. The third internal process was the
line clearance, which included a complete inspection of all stations for dose specific components,
labeling, and paperwork from previous manufacturing lot. The vision challenges cannot be
conducted until the last finished assembly has been fully inspected. Similarly, the line clearance,
which is a good manufacturing practice (GMP) requirement, cannot be completed until the
current manufactured lot has been completed. Similarly, all other internal processes are

fixture/station setup requirements which are specific to the dosage application. The dose specific
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setup requirements such as dose blocks and assembly fixtures could not be completed until the
last finished good was finished at each station.
Project Step 4: Streamlining Internal and External Setup Processes.

The analysis showed that the total time of all internal elements in a 0.3mg Generic -to-
0.15mg Branded changeover takes 2 hours 46 minutes and 32 seconds, whereas a 0.15mg
Generic -to- 0.30mg Generic changeover takes 1 hour 38 minutes and 29 seconds. The
implementation of additional support from an operator at each process step, individual standard
operator instructions, and parallel operations will offer significant time savings. Tables 1 and 2
below show the potential time savings of the new streamlined changeover process in both the
internal and external setup operations in the future state of Generic to Branded and Generic to
Generic changeover procedures.

Table 1

Future State — Time Savings from Parallel Operations Implementation (0.3mg Generic-to-
0.15mg Branded)

Internal Operations - (Conducted in Parallel by Operators) Time Unit
1 Remove 0.3mg Drive Rods & Applicable label 0:14:35 Min.
2 Conduct Station Line Clearance / Signoff 0:14:31 Min.
3 Remove 0.3mg Dose Block AS-41 line A 0:15:00 Min.
4  Remove 0.3mg Dose Block As-58 line B 0:01:18 Min.
5 AS-40 Caser Generic Fixture Removal 0:01:07 Min.
6  AS-40 Caser Branded Fixture Installation 0:02:00 Min.
7  AS-46 Caser Generic Fixture Removal 0:01:48 Min.
8  AS-46 Caser Branded Fixture Installation 0:01:00 Min.

Savings From Parallel Operations Implementation: 0:51:19 Min.
Total Internal Setup Time (Appendix A): 2:46:32 Min.
Percent Reduction: 30.81%

External Operations - (Conducted in Parallel by Operators) Time Unit
1 Remove 0.3mg Stop Collars & Applicable label 0:02:30 Min.
2 Remove 0.3mg Bushings & Applicable label 0:02:35 Min.
3 Remove Generic Nose Caps (smooth) 0:02:30 Min.
4 Remove Generic Sheath Removers 0:02:35 Min.



5 Remove Generic Firing Assemblies (Gray Safety Caps) 0:03:15 Min.
6 Remove Foam Pads (0.5") 0:02:30 Min.
7 Remove Generic Case Bottoms 0:03:15 Min.
8 Remove Generic Case Tops 0:03:04 Min.
9 Issue 0.15mg Stop Collars & Applicable label 0:02:30 Min.
10 Issue 0.15mg Drive Rods & Applicable label 0:02:14 Min.
11 Issue 0.15mg Bushings & Applicable label 0:02:05 Min.
12 Issue Branded Nose Caps (Knurled) 0:02:10 Min.
13 Issue Branded Sheath Removers (Green) 0:01:49 Min.
14 Issue Firing Assemblies (Green) 0:02:05 Min.
15 Add Foam Pads (0.25") 0:03:54 Min.
16 Issue Branded Case Tops 0:03:15 Min.
17 Issue Branded Case Bottoms / Load into AM-43 Hopper 0:23:00 Min.

Savings From Parallel Operations Implementation: 1:05:16 Hour/Min.
Total External Setup Time (Appendix A): 2:20:22 Hour/Min.
Percent Reduction: 46.50%

Table 2

Future State — Time Savings from Parallel Operations Implementation (0.15mg Generic-to-
0.30mg Generic)

Internal Operations - (Conducted in Parallel by Operators) Time Unit
1 Remove 0.15mg & Install 0.3mg Dose Block AS-41 Line A 0:00:25 Min.

2 Remove 0.15mg Install 0.3mg Dose Block AS-58 Line B 0:00:56 Min.
3 Remove 0.15mg Drive Rods out of AS-52 0.02:55 Min.
4  Cleaned out Drive Rods out of AS-72 0:01:35 Min.
5 Conduct Station Line Clearance and Signoff 0:10:30 Min.
6 Install 0.3mg Dose Block AS-41 Line A 0.00:32 Min.

Savings From Parallel Operations Implementation:  0:13:26 Min.

Total Internal Setup Time (Appendix B):  1:38:29 Hour/Min.
Percent Reduction: 13.64%

External Operations - (Conducted in Parallel by Operators) Time Unit

1  Clearing Finished Cased Parts 0:01:15 Min.
Remove 0.15mg Case Bottoms from the Line to change

2 over cart 0:02:12 Min.

3 Remove 0.15mg Stop Collars & Applicable label 0:04:00 Min.

4 Remove 0.15mg Bushings & Applicable label 0:04:30 Min.
Finished cleaning out Build Lines and disposition

5 components 0:02:25 Min.

6 Remove 0.15mg Drive Rods from AS-52 0:02:47 Min.
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7 Remove 0.15mg Drive Rods from AS-72 0:02:39 Min.
8 Stop Collars issued to the Build Lines 0:02:05 Min.
9 Issue the 0.3mg Drive Rods to the Build Lines 0:01:58 Min.
10 Issue 0.3mg Bushings to the Build Lines 0:01:05 Min.
11 Disposition cart/containers 0:01:05 Min.
12 Verify Work Instructions 0:05:05 Min.
13 Obtain 0.3mg Dose Block Kits 0:01:19 Min.
14 Load Case Bottoms into Hopper 0:01:35 Min.

Savings From Parallel Operations Implementation:  0:34:00 Min.

Total External Setup Time (Appendix B):  1:56:45 Hour/Min.
Percent Reduction:  29.12%

It was also noted in the study that there was definite pattern of repetitive and wasted
motion regarding line clearance, component issuance, and disposition operations. Appendices C
and D illustrate both the line clearance and component issuance transportation activities of the
current state changeovers. Line clearance activity is a (GMP) requirement that consists of
ensuring that all components, labeling, and configuration specific materials are removed prior to
commencing manufacturing of the next batch. Component issuance transportation activities
consist of current practice of adding and removing components to the manufacturing line. The
future state process will utilize changeover carts which will greatly reduce the length of travel
and number of trips from the assembly area. The changeover carts will be fully prepared in
advance with all of the necessary documentation, labeling, components, fixtures and testing
equipment specific to the next configuration of changeover. The changeover cart and all other
necessary components such as Nose Cap Assemblies, Firing Assemblies, and Adjustment Screws
will be located at a maximum of five feet from the assembly line. This point of use strategy will
reduce the overall length of travel and the amount of trips by more than 50% as majority of the
required movements will not have to exceed the distance of five feet from manufacturing line A

and line B.
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The application of SMED methodologies will allow for a for a more streamlined
changeover process between a 0.15 mg and 0.3 mg product configuration for lines A and line B.
The implementation of parallel operations will significantly reduce the amount of time and labor
of the technicians. The new streamlined implementation will allow for the PST or QT to
dedicate their time and complete the technical internal setup operations, which will alone reduce
the overall internal setup time by 30.8% Generic to Branded and 13.6% Generic to Branded and
will help improve the balance of future state setup operations.

Project Step 5: Standardization of Internal and External Setup Processes.

In efforts to design a more standardized change over system, standardized changeover
documents were controlled with Phillips Medical document control systems which are specific to
each process step. Appendix E includes all of the controlled changeover documents that will be
used by all operators across all shifts on future state change overs. Similarly, Appendix F is the
future state changeover lists, which includes separate lists for each changeover and the required
internal operations that must be conducted while the assembly line is down for both changeover.

In addition, a total of six individual changeover carts were constructed for each dose
configuration. Each changeover cart has color-coded cart labels specific for each dose
configuration/platform. The carts have individually labeled rack locations for each dose specific
component and material required for manufacturing. The standard locations of components and
materials, which are identical across all changeover carts, will increase consistency and operator
recognition. Effective communication is a key to future changeover success. In the future state
changeover process standardized methods of communication by using visual indicators at each
station as well as added an additional changeover section on the production tracking visual

board. This implementation allows improved communication and anticipation for future
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changeovers. In addition, each work station has a dedicated fixture/location where the operator
will post a “station complete” green indicator circle. The last picture page of each changeover
document included in Appendix E illustrates the green indicator circles and station location for
the visual communication implementation. All shifts were trained and a controlled master copy
of each changeover document and applicable training roster were posted at each assembly station
for reference and use during the future state changeovers and the life of the posted document
revision.

Project Step 6: Testing of the SMED implementations.

Due to multiple supplier constraints and unplanned downtime the manufacturing line A
and line B were inactive during the implementation phase of the project; therefore a complete
changeover could not be conducted or tested with the new implementations. Due to these
circumstances this study simulated only the individual operations where new tools were
implemented with trained technicians. The first SMED implementation tested was the
implementation of the point-of-use tool and changeover cart used for dose block removal
operation. As noted in Appendix A, the removal of 0.3mg dose blocks on the adjustment screw
setting device (AS-41) took 15 minutes and the installation of the 0.15mg dose block took 5
minutes 50 seconds to install. Upon testing the implementation of the point-of-use tool and the
close proximity of the new changeover cart contributed to a total time savings of 19 minutes and
2 seconds or 92.7% reduction in an individual internal setup operation.

The implementation of the changeover carts will also allow for reduction of redundant
movements from the warehouse to assembly line. The standardized movement of presenting
fully stocked changeover carts in and out only when changeovers occur will allow for a

reduction in wasted motion of over 50% of during each changeover.
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Although the complete future state implementations could not be fully tested, it can be
assumed through assessment of the former state of changeovers that the incorporation of parallel
operator support at each station allows for reduction of overall internal time of 51 minutes and 19
seconds per Generic to Branded changeover and 13 minutes 26 seconds or per Generic to
Generic changeover. Similarly, the implementations also allow for a reduction in external setup
operation of 1 hour and 5 minutes per Generic to Branded changeover and 34 minutes per
Generic to Generic changeover. The original changeover method consisted of the technicians
conducting all of the internal and external tasks. The savings from implementing changeover
carts will help improve the balance of setup operations.

After the initial identification of the internal and external setup operations, standardizing,
and streamlining the current state changeover a comprehensive list was created that includes only
the required internal setup requirements. The future state changeover list do not include the
additional external setup operations or internal operations conducted in parallel by operators as
these will be assumed SMED implementation improvements. Being that the entire changeover
process could not be tested, the total times remaining will be based off former state internal
operation times required. The times may be subject to even further reductions as a result of the

point of use changeover cart implementation and standardization of changeover tasks.
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Summary

The application of SMED concepts on an assembly line changeover can offer
improvements from the current state (0.3mg Generic to a 0.15mg Branded) changeover, which
takes 5 hours 6 minutes and 54 seconds, to a future state time of 1 hour 17 min 39 seconds or
less. Similarly, improvements from the current state (0.15mg Generic to a 0.3mg Generic)
changeover, which takes 3 hours 33 minutes and 14 seconds, to a future state time of 57 minutes
and 47 seconds or less. In either case, implementing the foundational principles of SMED can
allow for future overall setup time reductions of 75% for (0.3mg Generic to a 0.15mg Branded)

and 73% (0.15mg Generic to a 0.3mg Generic) changeovers.
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Chapter V: Discussion

The SMED implementations and new changeover system implementation carried out in
this thesis can be applied to achieve future reduction of the overall time that is required to
conduct a complete changeover. The current state of a complete changeover in the assembly
process between the 0.15 mg and 0.3 mg product configuration is very time consuming taking on
average of 3-4 hours on Manufacturing line A and line B. This field project was conducted with
the objective to examine the current state changeover process between a 0.15 mg and 0.3 mg
product configuration for both identical manufacturing lines A and line B and implement SMED
tools and develop a new changeover system to allow for future reduction of the overall setup
time to reduce overall setup time to increase utilization of both human resources and machines to
maximum overall output. In order to achieve improvements SMED methodologies were applied
to the current state changeover process. There were six primary process steps applied which
were derived from SMED. The first step observed the current state of a complete changeover on
manufacturing line A and line B. The evaluation included identifying all the individual setup
activities and a time study was performed to evaluate the total length of time it took for each
corresponding activity. The second step consisted of determining the internal and external setup
processes. This consisted of the classification of each individual task from step one and the
categorization into internal and external processes. Step three consisted of the conversion of the
internal to external processes. Step four consisted of streamlining both external and internal
processes at each individual assembly station. Step five consisted of standardization of both
internal and external processes. Lastly, step six tested the SMED implementations of the future

state changeover process. Similarly to step one, testing included a time study and analysis that
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evaluated the total length it takes for a complete changeover tasks or process after streamlining
and standardization.
Limitations

Applying the tools and techniques of SMED methodologies allows for time savings and
increased asset utilization during assembly changeover processes such as medical device
assembly lines which is applied in this research project. With the needs of the customer
constantly changing, there may be a requirement in the future for additional product
configurations or new automation outside of the scope of this research project. The first
limitation of this study is that it includes the current manufacturing cells and processes. A new
automated labeler (AM-47) was added to the assembly line after the initial assessment of the
current state of the changeovers. Therefore, any internal or external setup operations regarding
the decommissioned labelers (AS-65, AM-20 & AM-30) could not be included in this study. Any
time associated with the old labelers or ancillary equipment was not included in the final testing
or analysis.

The second limitation is that this study is limited to the currently controlled assembly
configurations which include only the 0.15mg and 0.3mg product configurations. If new product
configurations are added and will be built on the current assembly line processes/equipment, a
separate study, applicable training, and changeover implementations will need to be conducted to
ensure that the SMED methodologies are applied and the individuals involved have been
adequately trained.

The final limitation of this study was the constraint of the manufacturing line being
inactive during the implementation phase of the project. The line was inactive due to supplied

component constraints external of Phillips Plastics. Therefore, the complete future state
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changeover could not be tested and only individual simulations with a trained technician could
occur and be measured. Due to the fact that the complete future state changeover could not be
measured it is probable that the new required internal setup requirements determined in this
study will be the minimum time it will take for a changeover to occur in the future state.
Conclusions

Although SMED was first developed in dies and presses, the methodologies can be
applied industry wide. After studying the application of SMED concepts on a complete medical
device manufacturing line A and line B, it is concluded that SMED is an effective tool to provide
structure and methods resulting in overall setup time reduction, increased asset utilization, and
improved capacity of a complete assembly line.

The basic determination of what can or cannot be carried out in advance to an actual
changeover activity is a key element of SMED. Once the identification of internal and external
setup processes have been achieved and streamlined, setup processes can achieve single minutes
(Santos, Torres, & Wysk, 2006). It was found in the study that there was preexisting separation
of internal and external elements. However, it was immediately noted that there was a lack of
standardization and limited support to conduct the setup activities required for an entire assembly
line in the current state changeover process. Once the internal and external process steps were
determined in project step two, the setup process was streamlined and standardized. Due
supplier constraints and line down situations the complete future state implementations could not
be fully tested. It is probable through analysis and assessment of the former state of changeovers
that the incorporation of SMED tools will allow for the overall potential reduction of 75% in
0.3mg Generic to a 0.15mg Branded and 73% reduction of 0.15mg Generic to a 0.3mg Generic

changeovers. According to Shingo and other leading experts indicate that successful SMED
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implementations can result in overall setup reductions of 50-70%, which directly correlated with
the results in this field study (Shingo, 1981/1989).
Recommendations

SMED implementations are an effective way to reduce waste and offer standardization to
changeover processes of an entire assembly process. Due to having multiple assembly stations
with individual setup requirements for each station there is an increased need for a robust and
standardized changeover process. The results of this field study indicate that substantial time
savings can be realized in custom assembly processes. In order to understand the impact of
implementation of the SMED tools the researcher recommends additional engineering follow up
and assessment of the complete changeover process. The future state assessment can be carried
out by repeating process step 1. The future engineer tasked with implementing the procedures
developed should conduct a continuous process analysis with a stopwatch. The stopwatch can
provide a detailed time measurement of each individual setup element at each assembly station.
The time to complete each setup element should be recorded in chronological order in a future
state setup observation chart. A direct comparison of former and future state should be
conducted to realize the overall time reduction resultant of the tools implemented in this study.

It is recommended that the ideas of the operators and technicians, who actually carry out
the changeovers and utilize the tools, should be considered and implemented if deemed feasible
by engineering and management. As the medical sector continues to be more competitive, the
application of SMED on other assembly processes will allow for Phillips Plastics to better serve

our customer and increase overall capacity for future business growth.
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Appendix A: Current State Setup Observation Chart (0.3mg Generic-to-0.15mg Branded).
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Appendix B: Current State Setup Observation Chart (0.15mg Generic-to-0.30mg Generic).
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Appendix C: Current State Spaghetti Diagrams (0.3mg Generic-to-0.15mg Branded).

Line Clearance Movements

Ze-ny
IREGA 100

Demonstrator ! Trainer
Bulld Line =T

Packaging

Component Issuance Movements

‘Demonstrator / Trainer =l
: Build Line

e
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Appendix D: Current State Spaghetti Diagrams (0.15mg Generic-to-0.30mg Generic).

Line Clearance Movements
[+]
| »8
Demonstrator | Trainer i proes =
Build Line %
Ln'Z'
%) \ g
’
| ! ™ r -
‘ .
P— Y1 R g
B
| : : Subm«nblu
] ™
Packaging

o ‘ I’/ o =
- o
o — .
Component Issuance Movements - [ ] l ' Q
1 | v FI o
= A p
Demonstrator { Trainer o || Bl =k %E
Build Line | | ;J-J: ]| o
1 BEl= [
B |
B N
\ ' “" ‘ E o g
= o e |
' ’. = ar — - =
Sy— ) A== e
Sub Assemblies
Packaging
J [ Gawnvg |
M




61

Appendix E: Standard Changeover Documents (Process Steps 1-8, QT & PST).

CHANGE-OVER / LINE CLEARANCE OFERATOR INSTRUCTION DOCUMENT

[ARihips

1. Purpose

1.1, The panpose of thr document i fo provide instrocizon for operaions to conduct change.overline clearmce
acirvuiees specific 1o each msembly sinbnon/process step
2. Defimitions
21, Like-for-Like- Changeover- inchudes the follovang chenpe-over
1L SDEAL o SDEAL {Genene to Genenc}
1.2 Thie THBrinded to Brandsd)

22 ™om-Like-for-Like - Changeover- inchides the followimng change-over
121 SDEAIo TJ (Genenc 1o Branded)
221 Thio SDEAI (Bmnded to Genenic)
3. Change Ower / Line Clearance Opevator Instruction [FROCESS STEP 1]
a Affter the It good part ha been prodisced for the cusrnt lol being manufactured af (Process Step 81)
THE OFERATORS ARE TO CONDUCT THE FOLLOWING ACTIVITIES TO ASSIST IN THE
CHANGE-OVER PROCESS:

Pk o

a2 Determane the platform configuration of next lof wchedided (SDEALor TT) (combact PSS o T,

33 Adter enssmng the last produce has been processed follow changs over steps hated w e 1able coluom
bebow for either “Like for Like™ or “om-Like for Like” changsover

34 After ensuning the last ossemsbly has been procesed follow the change over sieps along with the

da--..-:l--'_.,H A N S .lu- 1-.,-.,

e 1 n 'r.
1§ ?mﬁ.—-ﬂmnmdntmnlmm me-j} have bu-ntunplﬂd{:,r‘apprmnh'ﬂ

2} Enowre all unused drug product and spplicable boxes, labels, clamshells haoee been removed by (T and stored
an locked storage

Xy Venfy that there are no loose componemts CEIT s under all refect & compament bins.

4p Venfy that there are 6o boose components/'CPIT s under ithe inble or on the Oeor of pre-mmapection station

5y Venfy that ithere are oo loose components'CPIT s under or on weighi scale

§) Venty thal there ase 0o components CPIT & under or on CPIT ramp.

7} Venty the lof numbers are affived begible on both Shock Absorber Modifier & Shock Absorber bins and venty
both component buss are filled for et bot

§) Obtan and affixhang the Green ndicator Cirele “THES LINE HAS BEEN CLEARED BY OFERATOR”

“Beject any loose o unkdentified components “strangers”

35 mhmﬁwnmmumﬂmgpppphmm "SI SOOIl
can be foumnd and enge theie spots have been mspecied

36 Verefy all schvities m il sbepr. above have been completed snd that the “THIS LTNE HAS BEEN

CLEARED BY OFERATOR" Green Circle is affied on staticn indscating the sintvon 15 ready fog final
bine clearance venfication and stani-up of npoosmeng lot,

Poge 103 This document = electronically controled per the CO sysiem. DOC-X, Rev,
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CHANGE-OVER / LINE CLEARANCE OPERATOR INSTRUCTION DOCUMENT
D h | l ' | p 55 |CUSTOMER:Eiakingy PART NAME: | Epinephrine Auto-Injector (All Platforms)

- = anow~ | NEME confdental

DOC#: DOC7.5054 REVISION DATE: | XX/XXiXX
PROCESS STEP#1 MACHINE ID(S): | N'A

Process Step 1
Areas of Emphasis




l:-HAl_II:iE.-l:I'I.I‘EH:J LINE CLEARANCE UF_"E.HA'I'QH INETRUCTION DOCUMENT
l: hl"l ns REENE O SR FART NAME: | Epirsphinires Auto-Injector (All Flatdormes)

| o | T Confidential

DOCHE: (M7 Gt REVIBION DATE: | XXTRRNR
PROCESS STEP#1 MACHINE ID{S): | /A

Venty all acivanies m the sreps above
have been complersd and that the
=“THI% LINE HAS BEEN CLEARED
| BY OPERATOR" (heen Cmcle s
affixed on stanon mdicatmy the station
v ready for fimal lise clesrance
vemtioarion and SEAFT-1Ap .=.|".||_'|.:a||.'nu§|;

Lot

Page 3cd 3 This document s elecirormcally conbrolled per the CO0 syalem [OC-X, Rey
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HANG ILE < L

[]h“"pg CUSTOMER: Customer

DOCE: DL T S055
PROCESS STEPS2

PART MAME: | Epmephims Auo-inpecion (A Platlorms)

MACHINE ID{S}: | AS-72 [Liné A]7 AG52 [Line B)

1. Purpose

L1 The purpose of thas decumsent 15 10 provide mstruetion for operators 1o conduet ehange-over hine
elearance activities specific 10 Process Step I- (Line A Line B) White Room Assenibly.

L. Defluitlons

Z1. Like-for- utrl:hngm'u- el the followmg chinge-over
0.1 5mg SDEAI to 0.15mg SDEAL
0.15mg TJ to 0.15mg TJ

0. 3mg SDEAT to 0 3mg SDEAT

0. 3mg TT 10 0 3mg TJ

22 Nom-Like-for-Like Changeover- mnciodes ibe following confiparation change-over:
L. 0.1 5amg SDEAL to 0 3mg SDEAT (ar) ¢ 3ngz SDEAD 10 0.1 5mg SDEAL
222 0150 T to 0. 3nig TT for) O 3aig TT te 0.1 5mg TT
213 0.15mp SDEAL o 0. 15mg TJ (or) 0.13mg T io 0.3mp SDEAIT

L

!“-'!-'.-i'l‘i
:I-i..-uun-

3. Change Over | Line Clearance Operator Instruction [PROCESS STEP 1)
31 After the byt pood part has been produced for the cusrent lot being manufactured ot (Process Step 1)

THE OPERATORS ARE TO CONDUCT THE FOLLOWING ACTIVITIES TO ASSIST I THE
CHANGE-OVER FROCESS:

3.1.1. Determine the dose 'platfonm configuration of next work order scheduled {ask PSS or QT),

3.1.2. After ensuring the last assembly has been processed follow change over steps listed in the table
below, “Like-for-Like” chanpeovers {fe. 8.1 3mg o 8.1 Smgor 0. 3mg to 0. 3mg)

313 After ensiring the last assembly has been processed follow 1he change over steps hated i the
table below for Non-~Like-for-Like” changeovers (fe. 0.1 5mg to .2mg or 0.3mg fo 0.1 5mg)

Page 1 of 6 This document & elecironically controlied per the GO system. DOC-AS- XXX, Rey.
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HAMGE-OVER [ AMHC INET TION
cu  Gusiomer
Dhl"lﬂE ia confidential PART MAME: | Epinephning fufto-Injecton (a0 Plathonms)

- ISIOH ]

555 MACH 1D &) Se 2 (Lne Al §AS52 (Line B)

"-’mf-.-lﬁm - d-u:m-fm:dm Furmhn'ehmm ted 7 u'-n-&.l'r]

1) Venfy that there are 0o koot componssts CPIT s under all refect & compoment bins.
3 Wendy that there are no oose components CPIT s ander the table or o the Ooor of Drve Bod Ghong Sabon. |

4) Reference the pictres on the following page pages for areas of enrphasis where “stranger compenents™
can be foumed awd ensure all of these spots have been mapected.

“Like for Like” Change Over “Nom “Like for Like” Change Over
1} Verify the bot mumbers are alfixed Jegible om Drive 1&:3&;{1;:'?““ LT;ﬁh afhh:‘lg d“:;
Bod Budmp and Adustmrot Soew Machinels) have boen conpletely emptied and prepase all dove

rh':"?;u'm X hlfnr“hh: e | S sensuniog drive rods 19 be wesed back 1o the sacse o ousdber 24
Lok Iaized x4 listed on comprmwnt b by PSS

) Verify that a TAPF! chart is present for the PST for amﬁﬁ’:iﬁ:ﬁﬁf“"“ l”"m‘ﬂ"“ ":"lr

peunt of nee 3 sea-sp glor bead dissneter checks
Vierify cabibratson wbeker av prevent and calsbestion dur mﬂmmﬁmmmmhh!mmﬁﬁmh
V. WS P TR .. %) Venty @t a TAPE] chan i present for the BST for pomnt of

use af - ploe bead dosmeiey cheeks. Venly calibmben
stzcker b present and caldeation due Sate i withas calibrates on
TAPFT Chan

Venfy all actnmes m the soeps shove hove been complered and dhor de “This Line Has Besn Chared By Operator” fareen
Emsbicaing Cirrles o affimed on atatssm mchicating the station 1 peady for Enal hoe clraraser venfestion and vast-up of upcosang lot
CONTACT PSS AND INDICATE THAT THE STATION IS BEADY FOR LINE CLEARANCE VERIFICATION
P38 & O -VERIFY THE STATION HAS BEEN CLEARED, GREEN DNDICATOR STICKER IS REMOVED, WHITEROOM
ASSEMBLY OPERATOR LINCE CLEARANCE FORM F7.533 (P55), F73013 (QT), AND BRF-0011 (PS5QT) HAVE BEEN
COMPLETED, ONCE COMPLETE THE "OLD™ CHANGE OVER CART WITH BATCH RECORD CAN BE REMOVED FROM
WHITE ROOM OR LOCKED [N CAGE

LOT—FRIOR TO CLOSEOUT - ENSURE ALL CORRECT CONFIGURATION COMPONENTS ARE FRESENT IN CAGE
BEFORE ALLOWING OFERATOR ISSUANCE STEPS 4-0 BELOW ONCE CART IS STOCKED AND VERIFICATION 15
COMPLETE PS5QT 15 AUTHORIZIED TO BRING DN NEW CHANGE-OVER CART, AND ENSURE FT.5333 15 PUT IN NEW
BATCH RECORD

41 Venly e pewly saged Daive Reds aie the comeat
mﬁglﬁunhrfmmhhulhmd} Once the PSS

4 the Loa sesmabers o the wiock onder, Obtien the ew
mmmmmm1mnmmm-ﬁz
of AS-TX) Vienuly that the kot pumber n secosded ou adentafication
card affrxed oo AS-5272
8 Venfy @ nendy vaged Bushimgs v the cotiret configmabon
(ref. mew BOM in Baich Record). Omce the 755 hoa recopded the
It messbrry om the work ernder, Obtam e new Bandangs fom
change-over cagt od e 1o Corapesent bos ab statwis. Vil
that the lot number B recosded on the componest b the lot
nimbed oo componcst b, (Record the bof msmber on 1D cacd of

icable

5) Venly g Adjuviseal Scren componsst ban ha B log
nnmber affined and s legible

*"Naie Like for Like™ Change Corr Activities dre Complore®

- " M

Page  of 6 This document is electronically controbed per the CO sysiem DOC-AS- KK, Rev,
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EHANGE-OVER | LINE CLEARANCE OPERATOR INSTRUCTION DOCUMENT

I-jﬁ_lll_l Ij 5 i"E'L_I'iT'.'IHER: Cusbamar

ik WD -0l o e

name i confidential
DOCHE: DT RORS

REVISION OATE: | XeaG0E

| FROGCESS STEP#:

PART HAME: | Epincphaine Auto-Injector (AN Plathems) |

MACHINE ID{3): | AS-72 {Line A) | AS.52 L B)

Process
Step 2

Areas of

Emphas

Pape 3 of 8

is

INEIDE
REJECT
ELM

This documen! is ehecinonscally controlled per The COF system DOHE-AS- XX, Rles
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67

nh I IIIDE E:J::ﬂf:ﬂl_'-‘:n;uum PART HAME: | Eisepbinrus Avulo-bogeclor (Al Piabomns)
1l | P LT :
| DOCH: DO T G055 REVISION DATE: | XKIMNK =
| PROCESS STEP#2 | MACHINE ID(S): | AS-72 (Line A} { AS-62 {Line B)

RN, Hew

"BIRDS EYE VIEW INSIDE
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e CHANGE-OVER / LINE CLEARANCE OPERATOR INSTRUCTION DOCUMENT |
DHIEHDE CUSTOMER: Cusiomes PART HAME: | Epinaphine Ado-Inpecion (A1 Plathormis)

i maime S confdenisl
R e | OOCE D007 HES REVISION DATE, | ML

| PROCESS STEP#2 | MACHINE ID{5}: | AS-72 [Line A}/ AS 52 (Line B)_ ]

lHETEUCTIDH

IH$1DE REJEET
i EINNCOMPONENT BINS

UNDER
COMPONENT EEHE

Page 5 of & This document s elecironically controled per the C0 sysiem DOC-AS-XK. Rew




CHANGE-OVER / LINE CLEARANCE QFERATOR INSTRUCTION DOCUMENT

|-||“| |:|5 CUBTOMER; Customes
n PART HAME: | Epmsphirire Auic-ingscion (Al Plabiomms)
| Lo iy . | mame is confdentod

CHOGE: DDCT S5 REYISIGN DATE: | KRR

PFROCESS STEP&2 MACHINE ID[&): | AS-T2 (Lints A/ AS-52 [Line H)

Verify all aztrvinies in the seps abave
have been conspleted mnd that the
#THIS LINE HAS BEEX CLEARED
BY OPERATOR™ Green Cincle s
affiwed on sraiton ndicating the staron
1% ready for Bnal loe clearatce
verification and start-up of upeomning
it

Foge o of & Thes dotumsnd i elecironically oontroled per the L0 Sysiam Dl AR D00 Roey
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—————— CHANGE-OVER | 3 "‘.‘1’.,. - i) E
[Anihps L E— PART NAME: | Epinophining Auto-Injector (All Piatforms)
MU R " | DGCE: DOCT 5058 REVISION DATE. | SRR

PROCESS STEP&E3 MACHIWE IDy5): | AS-41 [Line &)/ AS-58 {Line B)

1.

Furpose

1.1, The purpose of this document i fo provide imstnoctsen for operastors to conduct change-ovenline clearames
acinveises speific io Prooes Step 3- (Line A/Line B) Whate Room Assembly,

Dhefimitiin
21, Like.for-Like Changeover- inclusdes the followmg change.-over
215 0.015mg SDEAI w0.15mg SDEAL
212 01 5m T do 0.1 5mg TH
213 0 3meg SDEAIL 1o 0 3mg SDEAT
204 0 3ag TV eo0 3mp TS
22 Nom-Like-Tor-Like Changeover- includes the followang configaration change-over

-

0 15mg SDEAI to 0. 3mg SDEAI (or) 0.3mg SDEAT to 0.1 5mg SDEAT
0.15mg T to 0 3mg T {or) 0. 3mg TJ 10 0.15mg T
0.15mg SDEAT to 0.15mg T (or) 0.15mg T1 to 0.3mg SDEAI

[ R
Wk Wb |2
Rk o

Change Over | Line Clearance Operator Instruction [PROCESS sTEF 3

3 After the last good part has been produced for the cumrent lot being manafactused of (Process Step 3)
THE OFERATORS ARE TO CONDUCT THE FOLLOWING ACTIVITIES TO ASSIST IN THE
CHANGE-OVER FROCESS:

32 Deetermane the dose/platform configuration of next work order scheduled (mk PSS or QT).

33 After ensimng the |ast assembly has been procewsed follow changs over dips lated m the tabile below,

“Like-for-Like” changeovers (ie. 0.1 5mg fa 0.1 5myp or 0.3mg to 0.3mg)

34 After ensning the last assemsbly has been processed follow the chanpge over steps lested in the table
bebow fior Neom-* Like-for-Leke” changeovers (i, @.JSmg ro 0. dmg or 0. 2mg fo 0./ Smg)

Page 160 & This document = elecironically cortroled per the CO system DG, Ry
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T CHANGE-OVER | LINE CLEARANCE OPERATOR INSTRUCTION DOCUMENT |
[Anihps CUFTOMES: [atomer PART HAME: | Epinephring fusto-Injoctor (All Piatiorms)
B, | Y LN TR DALY
DOCE: DOCT S088 REVISION DATE: | XXX
PROCESS STEPS) MACHIKE ID{5): | AS-41 (Line A) / AS-58 (Line B)
= Protest 1 Al Line B) Oryer - for Process
13 _Venfy all stabon specific documentation (e, Forms) have been completed (if applicable)

2) Venfy that there ase 00 loose companenty CPIT s wnder all reject & companent bin.

3 Nenify that ihere are po koose components' CPIT s nmder the falde of on thie Ooor of Adj. Screw Sefting Stafion.
4) Reference the pactiares on the followig pagspages for areas of emphass where “simnger compenents” can be

Dt b | S e

s copaT TN

e s o momt e B Tk e o s prparcd b ivucd beck i e sae do cmmber b Eitod o
Isiedd oo commpomsent tna by P55

foniped and ensare all of these have been
SLiKe for Like™ Change Over WWEM

) Venby all vinnge assesbilies have been processed and
3 Venly the Dowr Blocks sse securely Brdened for the next | obasin the Allen Wreneh from posnt of s dhadow bassd and
manufacturg lot and venfy the pont of nse Allen Wiench s | loosen the bobis and remeve the Dote Block on 4538 or A5
preseed on shadow board (peferenor prohine page} 41 for P55 (Refevemes paetree page fof vonsl mismschon)

Vendy all actvitics m the stepa above have beon completed and that the =This Line Has Been Cleared By Operator™ Gieen
Ludicatnr Cirele 18 affzed on st imhicanng the statson o srady fior fimal e cleamsce venhcatios asd starn-up of
mpoomEng bot

CONTACT PSS AND INDICATE THAT THE STATION IS READY FOR LINE CLEARANCE
VERIFTCATION

= VERIFY THE STATION HAS BEEN CLEARED, GREEN NDICATOR STICKER IS REMOVED, WHITERGOM
ASSEMRLY OPERATOR LINCE CLEARANCE PORM F7.238% (PSS and F7. 2002 (OT) HAVE BEEN COMPLETED. ONCE

COMPLETE THE "0LD" CHANGE OVER CART WITH BATCH RECORD CAN BE REMOVED FROM WHITE ROOM OR
LOCKED BN CAGE

OT-=FRIOR TO CLOSEOUT - ENSURE ALL CORRECT CONFIGURATION COMPONENTS ARE PRESENT IN CAGE
BEFORE ALLOWESG QFERATOR ISSUANCE STEFS 34 BELOW . OWCE CART IS STOCKED AND VERIFICATION I3
COMPLETE PES/QT IS AUTHORIEED TO BRING [d NEW CHANGE-OVER CART AND ENSURE F7.5533 I8 PUT IN NEW
BATCH RECORD

3) Venfy the Sk Collars m the Charige Orver cape ae ihe
seftect confppaation (el srw BOM m Bakck Record)

Omce the PSS haa recorded the lob mumsbers on the work order,
Obstazn the sew Stop Collas. Bom change-over canm sod noe 1o
compoment bas at statom. Venify that the lot number 1 necoded
i thr cogponent bui the lot pusla oo conponed b of A%-
FROCESS STEP 3 SHAS1. (Record the bt srmmber o0 1D card of apphicable)

Wiy o Fike™ 6 4} Obsam the new Doce Block 108 from changeover can and
£ ASRE VT AR A N Dlace near AS-58/AS 41 Station for P55 metallation. Verify both
m m;wﬁ1muﬂmﬂwwﬁuwﬂ
pvitallahen by PS5

FROCESSSTEP

*“Non- Like for Like" Change Over dethvittes ire
Lomplere”

Page 2 ol & Thes document = elecironically cortroliad per the CO system DOCK, Fiey
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————— CHANGE-OVER | LINE CLEARANCE OPERATOR INSTRUCTION COCUMENT |
I:Ih||||r_|5 CUSTOMER: Customer | | 1

I e il Ackarrtiod PART MAME: E purusphamna Aafo«npecion (A8 Plalformms)
DOCE: 0 T 5058 REVISION DATE: | XEKKKK
PROCESS STEPS1 MACHINE ID{5): | AS-41 {Lne &) ASSE (Lo B) |

Process Step 3 Areas of Emphasis

Arc ki Hazg
_"Eﬁlﬂf.-‘:rﬁ rﬂm

ey

e L ] p—

E"‘..“'—""-'—-ﬁ--—--—
= -

WIRES

Pags 3 of §
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e ————— :'.H'AHE‘.E-E‘E‘EH]i.ﬁEEIE'iﬁirlﬁE'ﬂu_'Pm'_"""‘fﬁﬁ BETRUCTION DOCUMENT

I: hl"l DE g STGH!EH: e FART NAME: | Epinephnine Auto-Injector (All Fiatformns)
L0 T St | TS 15 CORfden b o o :
DOCE: DT 5056 REWISKOHN DATE-
PROCESS STEFE3 MACHINE ID45):

INSIDE VISION
MACHINE

g UNDER BINS
OR ON PARTS
CHUTE

UNDER PASS
CHUTE TO
INSIDE OF
MACHINE

UNDER GOOD PARTS
CHUTE
(INSIDE MACHINE)

Page & of & This document i eleciromealy contiolied per e 0 system DOE-XEX, Hev
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PART HAME: | Epsnaphrine Auto-injector {41l Platfiorms)
“REVISION DATE; | Rinmmn e ; o
MACHINE ID[S): | AS=-41 (Lmse A AS-58 (Lo B}

Venfy all twninge awensblies have been processed. and obtan the Utz Poded of Use Allen Winench
Alen Wirench from porrd of use shadme board and loasen the bols Tor lnosann Do Bhock
snd remove the Dose Block om A%S-58 o AS-41 and place the two Fasleners. Ensunt the wiendh is
Eavtenens snd Dose Bleck m EMPTY Stop Collar Tray for P35, P B DO COMmERton

Vienify all acnvines i the seps above
have been complered and thar the
=THIS LINE HAS BEEN CLEARED
BY OPERATOR"™ Giesn Carcle is
affixed on starron indicaning rhe station
w5 peady fou fmsal line clearance
verieanon and starm-up of upsonuing
It

Page S of & This clocumaend s EReCE ORIy OO R T T ST D0 300K, Rew
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Bhiins

L Farpow

1.1, The puapeie of this docament 15 1o provade istnsction for aperators b condodt change-over/hine clearance
schiities speeific o Process Step 4- (Lme ALine B) White Foom Assembly.

2. Defnitions

2.1, Like-for-Like Changeover- mchides the follonng chapge-over
L1 0.05usg SDEAL o 0.1 5mg SDEAL
212 01%mg T to015mg TI
213 0.3mg SDEAT o 0. 3me SDEAL
214 0.3mg TT io 0.3mg TF

2.2 Non-Like-for-Like Changeover- mcludes the followng confipumion change-over:
¢ e B 0.1 3mp SDEAT to 0.3mg SDEAI (or) 0. 3mg SDEAI to 0.15mg SDEAT
222 (U1 5mg TV to 0. 3mg TT (o) 0 3mg TT to 0.1 5mg T)
233 0.1 Samng SDEAT o 0.1 5eng TT for) 0.1 5me TH bo 0 3mp SDEAL

1 Change Onver | Line Clearance Operator Instructhon [PROCESS STEP 4]

31, Abfter the last pocd pan bas been produced for the current 108 beang mamifaciored af {Process Step 4)
THE OFERATORS ARE TO CONDUCT THE FOLLOWING ACTIVITIES T ASSIST IN THE
CHANGE-OVER FROCESS;

32 Determmupe the dose/platform configurmison of sext work order schednled (ak PSS or QT)

33, After ensunmg the last assembly b been processed follow change over steps hoed in the tabde below,
“Like-for-Like” changeovers (e 0.0 fag fo & 1 5mp or Oamp o 0.3mg)

34 After endurmg the last assembly has been processed follow ihe change over sheps huied m the table

below for Moa." Likefor.Like” changeovers (fe. 8.0 S to 0 Sy or O dwg to 0 S

Page 1 of 3 This documen is efectronically conirolled per the CO system DOC-300, Ry,
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1} Vienfy the jot mumbsers are affived / begitde on both the Neoae

Cap & Firmg Aserssbly Travs- These componesti can grmass on

1y Wernfy that all reject biny have been completely smplisd snd
all grenaunssg Node Cap Aveembly Travi ane ressoved fom the
T 3nd ase peepaned 1 be pswsed hack 1o shock with the same
pariiot sumber by P55,

Mole: The "lamiled”™ ‘Jmﬂ‘»wﬂh Boanded caly
206 T Depoot” Tow Cap Assecbbes 3¢ o SDCAT oMY

3} Venfy all repect bazs bave beea cmpaied and locks are
Iscked peeenl on gepedt (paka-volke ) b

¥y Werndy thas all rejecd biny have been completely smpiied and
ﬂm“iwﬂhﬂunnm‘dimlunﬂ
ape perpaned ko be sued back %o stock wish the same part ot

mmbeer by P55
Ngiw: The ~Green” Finng Assembhes are for Branded cody and
the “teray™ Fmng Assemblies are for SDEAT only.

Wernfy all actavties m the steps above kave been completed amd thad the ~Thit Line Hat Bees Clearsd By Operator”™ Ciea
Radlieaior Circke 18 affixed oa skalson mdicabag Bee station i seady for final Loe ehesiasce venilbcanion and sean-up of upeossag lot.
CONTACT PSS AND INDICATE THAT THE STATION 15 BEADY FOR LINE CLEARANCE VERIFIC ATION

S & QT = VERIFY THE STATION HAS DEEN CLEARED. GREEN INDECATOR STICRER iS5 EEMOVED, WHITERCOM

ASSEMELY OPERATOR LINCE CLEARANCE FORM F7.5304 (P55 and 78218 (QT) HAVE BEEN COMPLETED. ONCE
COMPLETE THE "OLD"™ CHANGE OVER CART WITH BATCH RECORD CAN BE REMOVED FROM WHITE ROOM OR

LOCKED [N CAGE

OT=—=FRIOR TOCLOSEQUT - ENSURE ALL OORRECT CONFIGURATION COMPONENTS ARE FRESENT IN CAGE
BEFORE ALLOWENG OPERATOR [SSUANCE STEP 4 RELOW ONCE CART 1S STOCKED AND VERIFICATION IS
COMPLETE PSSQT 15 AUTHORIZED TO BRING DN NEW CHANGE-OVER CART AND ENSURE F7 8355 15 PUT IN NEW

L BATCH ERCORD

4) Venfy the newly staped Moas Cap Aswemblies & Faeng
Asvemblies e the comect confignmnes (red sew BOM i Baich
Recordy

Mowe Cap Assembiy-(Kosgled - Branded) o (Smooth - SDEAT)
Firimg Avoembiy- {Green = Branded) or (Caray - SDEAT)
PROCESS STEP A ﬂhm#dm#hﬂﬂa-fakaumAmd:hnulh
! \’mﬁ'hhltmhﬂlﬂm Begibde on the new Now
Cap Asembly Tray.

PROCESS STEF &

*“Non- Like for Like"” Change Over Activilies Adre
Conginie”

Page 2ol 3 This docurment S eecironcally conlroled per the CO sysiem DOC-XHE, Rew
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P L, L W e T

FLwm Condche ndil

PART HAME:

DOCE: DOCT ST

CHANGE-OYER / LINE CLEARANCE OPERATOR INSTRUCTION DOCUMENT

Epansiptrng: Saflo-Inpecion (A8 Plistlormk)

77

REYISION DATE:

LT TR

PROCESS STEPE4

MACHINE ID(&):

AS-T3 (L A) 7 AS- 106 [Line B

STATION 4 - Avea™s of Emphatic Rélerence Pictares:

Page 4 of 3

BETWEEN
MACHINES

Thit dopument i eleconically conmmbed per the CO syaism DO R




78

e — CHANGE-OVER | LINE CLEARANGE OPERATOR INSTRUCTION DOCUMENT |
Dh“" As oy PART NAME: | Epineptining Auto-Injecion (A5l Piatforms)
P, L P UL FTCS, (OER0EANTR ™
DOCE: DOCT 5058 REVISION DATE. | FOURRER
W23 [Line A) I'W-24 {Line B) fweec]
PROCESS STEFES MACHINE ID{5): | A5-T5 [Line &) § &S50 (Line B) fFnal Vaion]
1. Purpose

1.1, The purpese of thet document 14 bo provide mstroction for operators 1o conduct change .overlne clearance
activilses speafic to Process Siep 5. (Line A/Line B) Whate Room Adsembly.

e
.

I fimdtians

2.1, Likefor-Like Changeover- inclsdes the followmg change-onver

Bd B B BF

L2
1.3
14

©.15mg SDEAT to 0 15mg SDEAI
0.15mg TT 10 0 15nag T

0 3msg SDEAI to 0 3mg SDEAI
0 Suxg T 100 3mg T

22 Nowp-Like-for-Like Changeover- mcbodes ibe followang confiparstion chanpe-over;

211

......

£ 15my SDEAT to 0. 3mg SDEAT {ar) 0 3nx SDEAT to 0.1 5mg SDEAT
0. 15mg T7 to 0. 3mg T {or) 0 3mg T1 10 0.15mg TI
0 15mg SDEAIT to 0.15m T1 (or) 0.15mg TJ 1o 0 3mg SDEAI

3. Change Over / Line Clearance Operator Instruction [FPROCESS STEP 5]
3.1 Adter the last good part has been produced / inspectsd for the curent bot bemg manafactured a1 (Process

Step 5)
THE OFPERATORS ARE TO COXNDUCT THE FOLLOWING ACTIVITIES T ASSIST IN THE
CHANGE-OVER PROCESS:

32 Determne the dose/platforn confiparation of next work onder seheduded (ask PSS or QT)

33 After ensunng the last assembly has been processed follow change over steps listed in the table below,

“Like-for-Like" changeovers (fe. 8.0 Smg o 0 [ Smp or 0. 2mg fo 8. 3mg)

14 Afber ensmning the last assensbly has been processed follow the chanpe over steps lested in the inble
ebow fior Mon-~Like-for-Like” changeovers (fe. 8.0 5mg 1o 0. 2myg or 0.3y to 0.1 Sing)

Page 1 of 4 This document = slecironically comtrolied per the CO system DHOC200E, Rty
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e e amat HANG TLINE €L i N DOCUM
[Ahllips GUFTIMES Sasoriw PART NAME: | Epineghrine Auto-injector (Al Patioms)
i DOCH: DOCT 5058 REVISION DATE: | MUK
W-23 (Lino &) TW-34 [Line B) e
FROCESS STEF#ES MACHIME D(5): | A%.F5 (Line &) f A5.50 (Line B) [Fnal veoe)
Process Step 5 (Line A/ Line B) Changs Over - O Proces &

auvar ald of e spets hane boen mapeciod

TAITABJET COMPOnLEIN oM

1) Verify dhas sdhere are no Fmal Assemblies on the Fimal
Ansembly ©

11 Vendfy that there are oo Final Asemblies on the Fal

2) I the change—oves o (Beasbed b Branded ox SDEAL b
SOEALD then the Shrath Removers may remain in compauont
.

Mpbe; The “Givn~ Sheath Removeds are for Branded caly and
the “Crray " Sheath Regsovens ane for SDEAT only

ﬂk‘ﬁﬂﬂﬂjﬂt“ﬂlmhﬂ.uﬂlﬂnﬂ'mﬂm

ilie lod pumiser has been removed from component tin

1f the change-over is Brasded ro SDEAL or SDEAT 10 Bramded
that all renuiniag Sheath Remoysr ibould be remaysd fream
lin# and aré pregared to bé lssoed hack ve dock wirh the taims
part b pumber by P55

Mode; The "CGyren” Sheath Bemovers are for Branded only and
ghe “fapar” Sheash Remeovers se for SDEAL

1) Venfy all repect bma have been empted aad bocks are
lecked present om reject (pokayoke ) bins.

41 Rmvlhtpmud-iﬁ“'h:'ﬁ'utlm}mdplxriu

0} Verdy 1ot all Welding Eejects (SDEAT Jods oaly) and Fmal
Assembly Visson Kepecis have been removed from the line for
reconcil i

chasge over cant fod the next ot (onlv if ¢hamge over i from
SDEAT i Bramded or Branded to SDEAD

Vierify all sctivalses o the sbepa above ke been commpleted and

N, S AND INDNC A

LOCKED N CAGE

BATCH RECORD

IHl:.\mHll:Huaﬁrﬁlmmmh Munnnrr.ld;"m'ﬁullutkmt verification and stan 'q:-ufupnumq'hl
VE ™

L [ IO ] Ly iLsE e
= VERIFY THE STATION H-u'l.‘-:'l B‘-'E-Efm ﬁﬂ‘.'E-E‘i' FED}EATﬂR 511:31—:! IE- F.E'«W‘-'ED "il-"l'l'lTE-'RWN
ASSEMBLY OFERATOR LINCE CLEARANCE FORM FT.5134 (P55) and FT.RME (QT) HAVE BEEN COMPLETED: ONCE
COMPLETE THE “OLD™ CHANGE OVER CART WITH BATCH EECORD CAN BE REMOVED FROM WHITE ROOM OR

LI—PRIOR TO CLOSEOUT - ENSURE ALL CORRECT CONFIGL
BEFORE ALLOWTNG OPERATOR ISSUANCE STEP 5-7 BELOW, ONCE CART IS STOCKED AND VERIFICATION 15
COMPLETE PS5'QT 15 AUTHORLIED TO BRONG DY NEW CHANGE-OVER CART AND ENSURE F7.5335 [5 FUT BN NEW

thas the “Thit Lise Hax Been Cleared By Opsrator™ Goeen

FRATION COMPONENTS ARE PRESENT IN CAGE

B S
T Olvtznn the mew BRWT's (Weork Lrsiractoan) from the change-

£} Vierddy the sewly viged Sheath Remeveri are the oot
confipurahion (ref sew BOM @ Barch Reeoed)
Sheath Removess- (Gaven— Branded) o {Gras- SDEAD
Cmr thae P35 bk rocowded the Lot srandberrs gn the woek ovder,
Obtain the new Sheath Removers from change-over cam and wvoe
2o component bms a1 sixhon Vendy that the lot munbes 15
recorded on the component b the lot member on composent b
o the ot i
&) Vienfy the Fimal Vision Golden are staged ai Line &
Fmnal Vit Statse (A5-73) for FST 10 condiact stan-ap checks
for next kot Xgde; There mre srpapie polden samples for Branded

anieT ca m acoedancr 1o the oew Batch Becord sad mwne b9 the
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l CHANGE-OYER / LINE CLEARANCE OPERATOR INSTRUCTION DOCUMENT

nh I:"I_Ij E|_ CUSTOMER: Cusiomes

ruwmi Condchendil

PART HAME:

| DOCE: DOCT Sone

Eparsiptrimg Safio-Inpecion (A Plislfosrmg) |

REYISION DATE:

FROCESE STEF®RS

LTS

MACHINE ID[S}):

W2 [Ling A) W2 (Lne Bl B akiers]
AS.TS (Line A} £ AS-50 [Ling B) [Fnal viaisa)

Process Step 5 Areas of Emphasis

Fage 3 of 4

.EETWEEN MACHINE
AND REJECT BIN

IN OR BEHIND

Se———

[«[*]

This dotument i slectronically contrmbed per the CO syasm DO XE Few




______CHANGE-OVER/LINE CLEARANCE OPERATCOR INSTRUCTION DOCUMENT
Dhll |]|j5 CUSTOMER: Custormser

DOCH, [0 505 REVISION DATE: | XXXXKX
W23 (Line A) [ W-24 (Line B) prwisics]
PROCESS ESTEP28 MACHIMNE ID[S): | A%TS (Line A) F AS-B0 [Line B) [Fins Vaien]

BETWEEN THE BUILD
LINE AND THE LABELER

81
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namie conded entad
DOCE: DOCT. 050 REVISION DATE: | XEOCK K
AM-AT pagh Speed Labsie]

Dl'lﬂllr.IE CUSTOMER: Customer PART NAME: | Epinephiing Auto-Injecion (ANl Platforms)
SRS

PROCESS STEPST MACHINE 1D &)

L Farpose
1.1, The purpose of this docament i bo provide instroction for operstons to conduct change-over/lioe clearance
achivibies specific o Process Step 7 - Whate Room Assembly.

L. Defimition:
2.1, Like-for-Like Changeover- includes the following change-over,
201, 015nag SDEAL ko 0.1 5mg SDEAT

212 0.15mg TF 1o O.15mg TI
213 0.3mg SDEAI io 0 3mg SDEAI
214 03mg T o0 3mg TJ

22, Non-Like-for-Like Changeover- mcludes ibe follomang confipoaton change-over:
2Ll 0.13mg SEEAL o 0.3mg SDEAT (or) 0. 3mg SDEATL to 0.1 5mg SDEAL

22, 0.15nag TV to 0.3me TT (ord 0. 3mg TJ to 0.1 5mg TT

23 015me SDEAT 0 0.15me T1 (or) 0.1 5me T1 0 0. 3me SDEAL

Y. Change Over | Line Clearance Operator Instruction [PROCESS STEF 7)
31 Abfier the bist gocd part has been produced ‘mapecied for the curvent lod bemng nmoufachared ai (Process
Saep T)

THE OFERATORS ARE TO CONDUCT THE FOLLOWING ACTIVITIES TO ASSIST [N THE
CHANGE-OVER PROCESS:

k Dieternupe e doswe/platforn confiparation of next work order scheduled (ask PS5 or OT)

33 After ensureng the last assembly has been processed follow change over steps listed m the table below,
“Like-for-Like” changeovers (e, 0.0 Smg fo 0.1 Smg or Odmg ro 0. 3mg)

34 After esunmg ihe Insi astembly has been processed follow the change over steps lrsted 1n the table

below for Noa-“Like-for-Like” champecvers (fe. 8.05mg ro 0.3my or 0.2mg 1o 0.1 3mg)

Yerify all viason 13 o 1 e .:!' l.lw'hlut_ { cableh
shat there are no looss Hu-r..
w“w imﬂ“ﬂﬂl Hﬁkwum gh Speed Labeler and Ancillary

4} k&mﬁtp{mﬂmﬁ:ﬁﬂnﬂmﬂm‘uﬂﬂfmm;ﬂtﬂhum “stranger compomenis - can be found and

sipesre 3l of hees spots Fmes bevy ipepecied

Page 1 of 8 This document s electronically controlied per the CO sytlem DL, Ry
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L LI PLENTICN MRS I

PROCESS STEPEY

_H m"—ﬁ"'ﬁiﬂ'ﬂ{ﬁm DPERATOR INSTRUCTION DOCUMENT

PART MAME: | Epinaphnns Auto-Injector (Al Fladorms)
REVISION DATE: | X0/ XXX
MACHINE ID{S):

83

—  —
“Likr for Like™ Cher

1} Venify that there are po Final Assemblies © Labeh -allht;unl
Assembly Comveyor, Labeler BEollers, and Om Feeder

13 \'ﬂ:ﬁ'hﬂmrmm!-llmflahhudrlhﬂ
Aniepably Conrvryd, Labeler Rolleri, s Out Feeder
: -]

Chtew Ban (Reforeacs
I} Virrsly the lof numbets are affived | legibile on the Caur

Eotiom bum i oespunimests- Theie componeuby can nrman an the
tmr for nexr “Like for Lake lot”

Hpbe; The inllommg color af Case Botiom ae cepresentative af
the lois as follows:

“Green -0 ] feng Brawded.” or "Blus Bramded ™
“Blark- #.3mg SDEAL" o “Parple- 0.15mg SDHEAL®

21 Wenfy et 31l Case Botiesm bimt have bivo completely
emptied and ill sesannng umbabebed Cape Botions m the b, =-
fred, and [absrler qunse sre patind back b e wasnr ot pumber 3
ndrd on tommgmrnt bun by the PRS
sahe: The following cobors of Cale Bomiom are ropicsmtative of
e ‘dosage lots an follows:
“Cerevm-0 L fang Branded™ or “MMue-0.3mg Bramded.”
“Black 0.3mg SDEAL” or “Purple- 0.1 5mg SDEAL"

Auae Ehad il W (SEL T ]

) Vierify all 1epect Bunt Eave ke emphicd and bocks ae
locked ‘presem on reject (poka-yole) bms.

X Venfy all Foam Pads have been completely remoted from the
basw] ferders, bopges, and labeler s perpare all prrmsnning Foam
Pads 1o be iwvped back 1o the wanes bot number  listed 25 lissed
] na by PSS

) Venfy that all Labeling (both Weap asd Caw Botbom
Lakel) have heen eemeved Srom AM-AT by PSS and that dhere
e pd labs s on sepect plate, labeler oxf, oo undey labeler
(refnwnce prcture pages for sorn af emphai)

#) Venify all repect Labed reject books and reyect bms have been
removed and locks are Nocioed licable

Eﬂifyﬂ-.llcmwﬂmdrmp‘ubew have been
Twdiezfor € inebe 11 2fimed oo wataeg

WHITE ROOM QR LOCKED D4 CAGE

BATCH RECOED

B wtation 1 seady foy Bnal boe clearasse verfbeation aod wean-
CONTACT H-!i L‘ﬂb MI'CAT! TB.A.'I‘ I'.H.E E-T.hﬂﬂ."'f E READY H‘.IH: l.ﬂl tLtAE.L**C! VERIFIC ATION
. . I-'l- 3

and dhar the “This Line Has Been Cleared By Operator™ Goeem

-up af Bt

ASSEMBLY OPERATOR LINCE ELE.*.F.*.-"-"ITE FORM FT.503 (F55), FTS13 (QTh AXD BRF—WH- (FA50T HAVE BEEN
COMPLETED OWCE COMPLETE THE “OLD" CHANGE OVER CART WITH BATCH RECORD CAN BE REMOVED FROM

OT—PRIOK TOCLOSEOUT - ENSURE ALL CORRECT CONFIGURATION COMPONENTS ARE PRESENT [N CAGE
BEFORE ALLOWENG OFERATOR ISSUANCE STEPS 8-8 BELOW, ONCE CART 15 STOCKED AND VERIFICATION 15
COMPLETE PSSQT 15 AUTHORIZED TO BREDNG DN WEW CHANGE-OVER CART. ANDENSURE F7.5335 I8 PUT [N NEW

#) Verify the newly staped Cace Batioms are the comect

combiguration & color {oef ocw BOM m Batch Recond].  Opor

the PLS has recorded e bot sumbers oo the work order, Ofain

the frw Car Boftopn vom change-oire ca and s 1o

commposent bins @ wasom Venfy te lot numbsry are affimed |
on the Caie Bofloas Ina

i Venfy dee newly staped Foam Padsy are the cornecs

son & wize {pef new B0 m Baich
Omnce the PSS bos recorded the ot oumbers oo the work order,
Ubixan the pew Case Bonioms from change-over cai and i 1o
commpomtnl Inas o1 asen. Venly e lot oumbers are affkeed ¢
| begilde on the Foam Pad heppes

§1 Veniy than all Labeling (hedih Wirap and Caw Botism
Laksely) e the correct coafiguratson (refl. sew BOM in Banch

e e

et Like i Like* Mhames Over A o

Page 2 of 8

This document it elechiomnmcally cantrolled per he GO dystem

DHOC-HK, Foiry.
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P R e b

CUSTOMER: Customer
narme cordidandial

OOCE: DOCT. 5050

FART HAME:

REVISION DATE:

PROCESS STEPET

CHANGE-OVER / LINE CLEARANCE OFERATOR INSTRUCTICH DOCUMENT

Epmephomes Aado-Injecion (A3 Pisdhorre)

84

OO

MACHINE I0v35):

AM-AT [High Speed Labakei]

rocess Siep 7 -

a"y of E sin

INSIDE CASE

HOPPER

' IN ARM THAT
INSERTS FOAM

CLOSE UP OF CASE
BOTTOM FEEDER

Page 3of 8 This document is elecinonacally conbo

TRACK
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CHANGE-OVER / LENE CLEARANCE QFERATOR INSTRUCTION DOCUMENT

I "—:_'—|
Dh““ J N | SR G PART NAME: | Epmephnne Auto-Injsctor (AR Platforms)
RUIRAMTRMIRAS 'Doce: DocT 5088 REVISION DATE. | XK

AM-AT Nfigh Speed Labek]

FROCESS STEPaT MACHRHE 10y 5

INSIDE FOAM HOPPER,
BEOWL FEEDER, AND TRACK

UNDER THE HOPPER AND
BOWL FEEDER
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O CHANGE-OVER | LINE CLEARANCE QPERATOR INSTREUCTION DOCUMENT
rj h l l l | [3 5 CAIFTSMRER: LA, PART HAME: | Epsnsphnmne Auto-ngecior (Al Flatfonmns)

: . | meree confudentsl p
TRt [vocs pocT 8058 | REVISIGN DATE, | SN0

PROCESS S5TEPET [ MACHINE ID(5); | AM-47 [High Spdid Libar]

LOOK FOR ROLLS
OF LABELS LEFT
OMN THE LABELER

LOOK UNDER LABEL MACHINE
FOR LABELS AND FINISHED
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CHANGE-OVER / LINE CLEARANCE QPERATOR INSTRUCTION DOCUMENT

P.u.-:hl ““.._l nmE ﬂﬂmﬁinlvﬂ : PART MAME: | Epmephime Aado-Injechor (A0 Plalfomms)
- " | DOC#: DOCT.5058 | REVISION DATE: | ARG
PROCESS STEP#T MACHINE ID{S): | AM-47 [High Spewd Labele]

LABELS ON REJECT PLATE OR ON THE
| CHUCK
L i e c—]
R | —/=

4

-~

T m
] ¥ Lr i) '. ﬂﬁ..
| ALL REJECT LABELS REMOVED FROM
Page & of 8 THE BINDER




88

CHANGE-OVER / LINE CLEARANCE DPERATOR INSTRUCTION DCCUMENT

Ijr“"lﬂE " CUSTOMER: Cusiomer

s i pewmatyer [ TENE COnEde ]

DOC# DOCT 5088

| PROCESS STEPET

MAKE SURE NO LA.!LEE A.!E
STUCK TO LABELER EXIT _

| PART NAME: Epinephiring Auto-njictor {4l Platforms)

; REVISION DATE: | SRS =
“.I‘.GH]H.E Iﬂtﬁh AM-4T [High Sg-ri-dl L atarher]

UNDER MACHINE AND UNDER

GRAY TOTES 4

Page T ol 8 This documenl s clechoncally




89

-'I:Ihllllr.'l '

e T T - o L

CHANGE-CVER | LINE CLEARANCE OPERATOR INETRUCTION DOCUMENT -

CUSTOMER: Cusicmer ; " 1
name confsuntisl PART HAME: | Epinephring Aubo Inp:-tmr (A0 Plotforms) |

DOCE DOCTERSS | REVISION DATE: | wuidiax i
FROCESS STEF&ET MACHINE 1D(s); | AM-47 Diigh Speed Latwier] |

Page 8 of &

INSIDE REJECT BINS

Thes dotumsen i slectonically controled per the GO system DOC. XN Rev
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DhIHIHE wr F'I":I —— PART HAME: | Epinephiing Auto-Injector (A1l Platforms)
e L T O e =

CHANGE-OVER / LINE CLEARANCE OFERATOR INSTRUCTION DOCUMENT

PRocEss sters

aser) § AS-AG | Gaser)

MACHINE ID{8):

1.

Purpose

1.1, The porpose of this document & fo provide mstrocten fior opersors to conduct change overlme clearance
actvilees specific i Process Step 8 - White Room Assembly.

Dhefimitiams

21 Like.for-Like Changeover- includes the followemg chenge.over

0.1 5mg SDEAL o 0.153mg SDEAT

0.15mg T 1o 0.15mg TJ

0 3map SDEAT to 0.3mg SDEAT
{3 TH b0 0 3mg T1

B Bk P B
o bl b
T

22 Nom-Like-for-Like Changeover- mcludes the configaration change-over
2"I 0. 13mg SDEAI to 0.3mg SDEAIT {or) 0. 3mg SDEAT to 0.1 5mg SDEAT
22 015mgT1to0.3mg TF (or) 0 3mg T to 0.15mg TI
223 0.15mg SDEAT o 0150z TJ (or) 0.1 50z T7 io 0. g SDEAI

Change Ower | Line Clearance Operator Instructon [FROCESS STEP 8]

31 Adber the last good part has been produced | umspected for the cumrent bot being mumafscured a1 (Process
Step B)
THE OFERATORS ARE TO CONDUCT THE FOLLOWING ACTIVITIES TO ASSIST IN THE
CHANGE-OVER FROCESS:

3z Determans the doseplatforn confipurstion of next work order scheduded (nsk PS5 08 OT).

3.3 nﬂnmhhﬂmmbh*]mhﬂumﬂdfdhﬁdm#mrfﬂrpﬂﬂtdnhuhhhdm
“Like-for-Like" changeovers (fe. 8./ 3mg fo 0. L Img or 02wy ro & 3mg)

34 Adber eniuning the 1341 atsensbly has been processed follow the change over seps lsted i the table

bedow fior Mom-* Like-for-Like" chanpaovers (fe. 0.0 Smp ro 0 Smp or 0 2o o 0.0 3mg)

Page 1005 Thes document 5 electranically contraled per the GO system DOC-XXK, Rew
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[Anilhps

v, Lo L Pl £

Procest 8. Over - bl Prodiess
11 ey all staton specific Aocumentation (b, §orms) have bees © able}
I} ¥ ithas there are no loose andes & bdins.
3p Vewsl thay these are mo baose comp dor 1k table or om the floar sear Cxiang Egepeent

4 Refrersdr the pichars o lk%ﬁqpﬁw_ﬁtmﬂrﬁ#ﬁm“nﬁew can B foumd and
enrure all of these & have besn

e
l}\‘nﬂﬂﬂ#murﬂmmhhcuuﬁmncmm.mﬁiﬁﬂr.hmhuu. 13- =4

el
2} Venty the Caner Frapmes are wecured and oox kogae for next boi | 23 Remeve the Cavey Frotwe by loosenssg dhe boles (pefreence
if the change over is (Brandedoo Brandedor SDEAT o SDEAT) prcture pagel. Keplace wsh pew Caser Fixnres {Blee-T0 and
Hote: These Casing Pixmres are dessgmed 10 accommodase each Yellow-SDEAT)

 pltfor s Beasidor SDEAS

3 Ve all reject b barve been empoed and bocks are locked ‘presemi on reject (polo-yoke) bins

Vieraly all scbvshes an the sbrps shove have born completed and ihat e “This Line Has Besn Cleared By Oiperalor™ G eem
Tmdivaten € |uh1uﬂiuduutm-ﬂmm:hnnmum hﬁnlhneﬂmunﬁmmﬂmwutwnmh
CONTAC D D ATA w1 v
VERIFY 'I'I'EE STATION HAS BEEH' CLE.!I.EEI] EEE‘-‘. D.'DNZ‘A.TEIE. STICKER 15 F.E?-PEI".."ED. WI'IIT'.EI‘.C!JM
ASSEMBLY OFERATOR LTNCE CLEARANCE FORM F7.513 (F55), FT.A0E (QTL AND BRF-0011 (F55QT) HAVE BEEN
COMPLETED ONCE COMPLETE THE "OLD™ CHANGE OVER CART WITH BATCOH RECORD CAN BE REMOVED FROM
WHITE ROOM OR LOCEED [N CAGE.

JOT-=PRIOR TO CLOSEQOUT - ENSURE ALL OORRECT CONFIGURATION COAMPONENTS ARE PEESENT IN CAGE
BEFORE ALLOWDNG OFERATOR ISSUANCE STEP ¢ BELOW, ONCE CART 15 STOCKED AND VERIFICATION 5

COMPLETE PSSQT 15 AUTHORIZED TO BRING DN NEW CHANGE-OVER CART. ENSURE F7 5335 [8 PUT DV KEW
BATCH RECORD

#) Obsam and Yenfy the newly saged Caver Fixbames are the
cedrect wze & colod for sew ba1 configuratee

(Blue-T1 and Vellow.SDE AL

— ¥ PROCESY STEP §
=a N Like o i a "

Fage 2ol & This document i slecironcally conirolied per the CO system DOC-XHxY Rev.
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CHANGE-OVER | LINE CLEARANCE OPERATOR INSTRUCTION DOCUMENT |
Dhl ”IIjE ﬁ:ljr?:ﬂfinf;t:ﬁumm PART HAME: | Epmeplums Aulo-Ingscdor (All Plabionms)
e " [ DOCa: DOCT 5060 REVISION DATE: | UM,
PROCESS STEPs2 MACHINE 10(8): ASAD [Caser) T ASAG {Caser)

PROCESS STEP 8 = AREAS OF EMIPHASIS
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g E, == f — A Loosen the Cazer Fixtures for all non-
— Ik e-Por-lke change-overs. (Loeosen

flutures with wrench in fiture kit
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UNDER CASING EQUIPMENT
ON CONVEYOR
OR IN ELUE BIN

UNDER CASING EQUIPMENT
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DOCE. DO 5060 REVISION DATE; | XXPOGHK
AS-A0 (Caser) | A5G (Caser)

PROCESS STEP2S MAGHINE ID{S);
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IN REJECT BIN OR
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UNDER SCALE
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e T T REVISION DATE, | SRR

PROCESS STEPRS MAGHINE ID(5): | 540 (Casar] 1 ASA (Caser]

“TINSIDE'REJECT BINS
(LOOK BETWEEN BLUE BINS)
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Fhilhps
EH“—:I-E—" oy PART NAME: | Epinephrme Auto-ingecior (All Platforms)
DOCH: DOCT 5062 REVISION DATE: | MoUXX0L
PROCESS FLOW MACHIME ID{5): | MI&

BOM forms sccoadingly

CHANGE OVER PROCESS FLOW PRODUCTION SUPPORT SPECIALIST- WHITE ROOA
ASSEMBLY

1. Parpose

s

&

1), Before ead of Jot pregare change over cage wilh neceviary componendy. ve

4

fy with (T, and recoed lot numbers @

2y Abend of kot reconcile all CPFTx and Labels.

3)  Compless bach yeld calcalaiion

4} Enber pejpects mte IQMS and ressove from sacmbly boe

5 Make veme componrats aoe off the hoe and prot i chan geover cage

@) Move cased men from Smaked los cot of build Erea

71 Rem end of bt checks and srcond = form (s BRE-D011)

H} Femove dose Diocks and casing 9evice BOCks (i applcabie).

11 Remsove work instructions (if applicable).

11) Compless end of kot paperwork for ot that 15 ending.

12) Remwve change over cage.

13) Perfiorm bne cleamnce asesument and complers F7 5354 Venfy all sanons hawve been cleared, and thar each sianon haa
i anod tareled :

14} '.'-'-l-lQﬂhﬂ'ﬂlﬂiﬂ'h‘m#ﬂﬂm*#ﬁhﬁﬂﬂﬁtmmmwmﬁh

15) Bam = mrw champe ovre cage

1) Tiauer congponrsts b the Bald bor sod vl lof semsder have boen oecieded an BOM {allow operator svntmor stk P55

17} lssne the appropnate watk matructions (il spplcable)

18) Install apgmopriase dose Block and casng devsce Blocks

19) Foom beginmung of ot checks,

20 St mp HMI screens (CPIT ot numbey e exgory date). Vienfy the coredt prosgramsn are basded {25 sppheabile)

21) Set wop Labeler (o1 gy HMT scveen and muke adjusiments of needed)

22) Ger |abel spmed off in baseh seeord

23) Meve lof e first posision i IS

24) Vewfr the approproie forms bove been mused on the busld e

1%) Bnng emphy cage e besld ares for fimached poods sad mve 8 3 calor coded tag and palie: Dabe] Bom HMS

28 Venify all sewreep ot enimies kave been made o batel record and g e line i resdy b atan
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CHANGE-OVER / LINE CLEARANCE PRODUCTION SUPPORT SFECIALIST |

ph“llpg INSTRUCTION DOCUMENT |

CUSTOMER: Cusiom | .
L T NP ame conhen u_i - PART HAME: ‘.I::HI"F'N“"I'I-F Auto-Injector (AN Platforms) |

DOCE: DOCT M082 REVISEIN DATE: | MR

PROCESS FLOW WACHINE IDy8)- | HiA

The purposc of ths docuorent 14 1o provide mstmscison for Producizon Sepport Specialist Techmcum 1o
condict change-over lse ¢learanee activities spedafic o the (Line A Lme B) White Raodin Assembly

Change-Over Cart/'Cage
(For Relerence)

The Wark Instructions and Balch Becord can

b Tound in the applicable Change-Over
Cart'Cage
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—————————— | CHANGE-OVER /LINE CLEARANCE QUALITY TECHNICIAN INSTRUCTION DOCUMEN
nh“"ps cllmmm”i:!!&m:”! PART NAME: | Epsnephnne Auto-Ingacion (Al Platforms)
DOC#: DOCT 5061 REVISION DATE: _HFHW

Ty

CHANGE OVER PROCESS FLOW QUALITY TECHNICTAN = WHITE ROOM ASSEMBLY
1. Parpose

The purpose of this docuiment 18 to provide mitruenon for Quabity Technrerans 1o conduct change-over line
clemrnmee activities specific o the (Line ALins B) White Foom Assembly.

1. Deéfnitions

21, Like-for-Like Changeaver- inehades the follevang chanpe.over
2L 01 5myr SDEAL to 0.1 5nag SDEAL
1% 0. 15mg T w0 0.15mg TI
213 0¥mp SDEATW 0 3mp SDEAL
214 0 %mg T7 to 0 3mg TI

22 Xon-Like-for-Like Changeover- incindass ihe fallowmp configuraiion changs.over:
220 1 5mg SDEAL ta 0. 3mgz SDEAT {ory 0.3mg SDEAI bo 0.1 5mg SDEAI
222 015emg TT e 0.3mg T (or) O 30z TT 1o O, 1 5mg TJ
225 015y SDEAT o 015%mp T5 (o) 0.0 5mg T ta 0 3mg SOEAT

2y Emter work order méo the fizashed lot bog to esvume bot munber 5 accurade

1) Pt Baich Record and Batch Record Forms (as mdicated m batch record applacable documents section)

4) Take work order and Batch Record to Change Over Cage & Brmg the new cage inbo foom (store in large locking
avea awany from build ine).

5} Stage the appropnate (dose conBgartion) labeb = cage.

§) Omce the last good CPIT assembly has been made remove remamtg CPFTS from moom (1f applcable)

. WWHMNWHWEMWWEJ;E%J&WM-
pver east

5 Eowme the full line clezrance has been completed and ibe line clesance F7 53335 5 pot i sew batch recond,

#) Renove the “THIS LENE HAS BEEN CLEARED BY OFPERATOR™ Green Cucle from gach station.

(Reference pictiare)
10) Remove the previous ot chanpeover cant from sssembly line {ie, Locked Cage).
11) Issue new bot of CFITs (i applscable).

12) Vendy that all labels have been signed off @ the batch record and that all stat-up checks (s BRF-0011) have
Mﬂ%m o start .
1¥) Update taom board with Bot mousber, expuratson. CPIT lot. exprralon date, cument bubd configuration.

14) Tasue new formas and work mstmictons bo the approapnate assembly dations (requred m BRE
15) Venfy and sssest m sy remanang batch record preparsteon actvies.

Page 1 of 3 This decument is electronically contralied per the CO systerm. DOC-X, Rev
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CHANGE-OYER /! LINE CLEARANCE QUALITY TECHNICIAN INSTRUCTION DOCUMENT

| CUSTOMER! Cusaomer
EIUINEIS [ Sanai™ [ pamr s | Eonmotrn Adodocke (4 Pt
'DOCE: DOCT 5061 | REVISION DATE: | MU%Ax 3
PROCESS FLOW MACHINE ID(S): | MIA

Pemove the "THIS LINE HAS BEEN | Vienty the Wirap Label Reject Sheers and Case Botromm Label
CLEARED BY OPERATOR" Grooen Curcle RBepect Sheets have been ramoved from previows ot and that
aftet the lme clearance has been fally | there sre o “sirmiger” labels in the boaks. shects. or witlin

.:r'-||1k'|l.tn.-d. trom each soarion | the AM-IT (Labeler)

When npdatuag e mbomantion boand with the wew ket msunber, exprintion. CPIT lot. and cxpaation date,
also VEMY that the cwrrens bueld COnEEMIMIEG 1% -.;{n“:l-t.;l:h‘ L‘I.1-.|'-'I.'|:.'¢|:I. 1o thie new lot cm::i;ﬂmu.}u 1 he

bt

THESE SHOULD BE
VERIFIED AND CHANGED TO
EHSURE DPERATOR
AWARENESS OF CURRENT
BUILD AND UPCOMING
CHAMGEQVER
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Change-Over Cart
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Appendix F: Future State Changeover List (required internal operations)

0.30mg Generic -to- 0.15mg Branded

1 AS-73 Generic Syringe Vision Challenge (Closeout) Line A
2 AS-75 Generic Final Vision Challenge (Closeout) Line A

3 AS-45 Generic Syringe Vision Challenge (Closeout) Line B
4 AS-50 Generic Final Vision Challenge (Closeout) Line B

5 AS-73 Branded Syringe Vision Challenge (Startup) Line A
6 AS-75 Branded Final Vision Challenge (Startup) Line A

7 AS-45 Branded Syringe Vision Challenge (Startup) Line B
8 AS-50 Branded Final Vision Challenge (Startup) Line B

9 Install 0.15mg Dose Block AS-41 Line A

10 Install 0.15mg Dose Block AS-58 Line B

11 AS-41 Setup / CPU-Interface Settings

12 AS-41 Vision Challenge (No Dose)

13 AS-58 Setup / CPU-Interface Settings

14 AS-58 Vision Challenge (No Dose)

15 AS-72 Glue Bead Startup Checks / Settings Verification

16 AS-52 Glue Bead Startup Checks / Settings Verification

17 AM-47 Setup

18 Line Clearance

0.15mg Generic -to- 0.30mg Generic

1 AS-45 Branded Syringe Vision Challenge (Closeout) Line B
2 AS-50 Branded Final Vision Challenge (Closeout) Line B

3 AS-50 Branded Final Vision Challenge (Startup) Line B

4 AS-75 SDEAI Final Vision Challenge (Closeout) Line A

5 AS-75 SDEAI Final Vision Challenge (Startup) Line A

6 AS-73 SDEAI Syringe Vision Challenge (Closeout) Line A
7 AS-73 SDEAI Syringe Vision Challenge (Startup) Line A
8 AS-45 Branded Syringe Vision Challenge (Startup) Line B
9 AS-41 Vision Challenge (No Dose) 0.15 Closeout

10 Install 0.3mg Dose Block AS-41 Line A

11 AS-41 Vision Challenge (No Dose) 0.30 Startup

12 AS-58 Vision Challenge (No Dose) 0.15 Closeout

13 Install 0.3mg Dose Block AS-58 Line B

14 AS-58 Vision Challenge (No Dose) 0.30 Startup

15 AM-47 Setup

16 Line Clearance
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