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The project took place in a medical device company that manufactures custom procedure packs.

During the pack assembly process, components may be left out of the pack which causes the : - = Yoo ]\w‘m
assembly process to stop to rework completed packs. A rework involves a loss of productivity and Boxing 1 Sealing ‘ [ 5 }[ ][ 3 }[ - ][ i JX
additional costs to be added to the order. The objective of this project is to reduce the occurrence
of missing components by understanding the process thru process observations and data Pmduct;‘g‘greo iess s @)
collection. After understanding the current process, two areas of the process were improved to

aChleve a better process ﬂOW, Standardized the paCk assembly process, and aCCOmp|ISh a I‘EdUCtion The Setup and assembly processes were Observed to |dent|fy gaps and propose Opportunltles for

In orders reported with missing components. As the process was improved the production output improvements. The main activities identified during the set-up process includes:
Increased. The major finding of this paper concluded that manual processes standardization Is 8 « \erify components against the bill of materials.

required to reduce the occurrence of mistakes. » Pre-count of components.

* Place components in bins for the production line.
« Wait time until space is available to work on the next order.
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Figure 4
New Process Placement Diagram

RESULTS

The assembly process observations identified the following main steps:
« Assign components to be placed in the tray by the employee.
 Distribute components between stations.

The Process improvements implemented in the setup and assembly process had a direct impact on
productivity. Figure 5 shows the correlation between missing components and production output.
A positive trend can be observed In the production output as reported orders with missing

INTRODUCTION

The project took place in a medical device company that manufactures custom procedure packs. A
pack may be customized for a particular hospital or clinic, containing the exact quantity of all the
Instruments, drugs, and materials necessary to perform a medical procedure.

The main goal of a medical procedure pack is to ease the procedure preparation. One of the critical
characteristics for quality Is to ensure that all components are placed in the pack. When a
component left in the process bin is discovered at the end of the job, a rework process starts as
completed packs need to be inspected to identify which pack is missing the item(s).

There Is a cost associated with the rework as all the employees that built the pack need to open,
Inspect, and re-seal the packs. There is a loss in productivity as additional jobs cannot be built in
the line while the rework is taking place and there iIs a cost associated with material as the header
bags cannot be reused once opened and the wrap needs to be replaced iIf damage occurs during the
rework.

The objective of this project is to reduce missing components by understanding the process and
identifying gaps to implement solutions. The process was measured in terms of how missing
components affect productivity. To validate the project results data was taken before and after the
process improvements.

ANALYSIS

Data were collected to establish the baseline of the process and measure results after process
Improvements. Two data tables were created to document every time an order Is found with a
missing component. Table 1 shows an example of the data collected used to document the cost
Incurred every time a rework Is performed due to missing components. Table 2 shows an example
of the data collected to summarize the production line’s performance at the end of the shift.

Table 1 Table 2
Missing Component Rework Cost End of Shift Summary
Date Rework Labor Material  Total Dat I/Io_tal_ Total ;Otal « ;Otal ‘
; . ate 1SSINg ewor ewor
Time (Min)  Cost($) Cost($) Cost (%) Components Orders Hrs. Cost ($)
24-Aug-20 45 $112  s21 $133 A AG20 5 2 30 $530
24-Aug-20 70 $174 $24 $198 26-Aug-20 5 39 4.2 $910

The production process has five main steps, as shown in Figure 1. The process observations
focused on the setup and assembly process and took place at different time intervals for three
weeks.

 Each station work in batches.
« There is no sequence when placing the components in the tray.

Assembly line observations concluded that the process was not standardized and each operator
worked differently. Figure 2 and Figure 3 show two different ways of how the components are
placed in the pack.
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Figure 2 Figure 3
Placement Diagram for Station 1 Placement Diagram for Station 2

The set-up process Is now determining how many stations will be needed to run the order and
dividing how many items each operator place in the pack. Since this is done ahead of time the
set-up process Is doing a better job ensuring each station has an equal number of items to place.

The assembly process was standardized to ensure all stations pick and place the same quantity

of items and follow the same assembly process. Before the new process, the operators were not

following any assembly sequence and built the pack in batches. This was creating a bottleneck
between the stations. The following points summarized the process improvements implemented

In the assembly process:

« \Work Is balanced between stations. Each station picks and places a similar number of items
In the pack.

« One-piece flow process. One pack is built at a time.

« Raw material items are placed in an intermediate bin in batches of five. Items are pick In
order and place in the pack. After the fifth pack is built, the intermedia location should be
empty.

« The first pack to be completed is the one closest to the next stations.

» Added a visual queue to identify which is the fifth tray leaving the station.

Figure 4 shows how the assembly flow was improved by standardizing how components are
placed in the pack. A batch of 5 raw material items is placed in the intermediate orange tray and
then the operator picks and places one of each item in the pack that is closest to the next station.
A red cone is placed on the line every five packs to indicate which is the last of the 5 packs that
are being worked by the operator. This visual queue Is the trigger that the operator uses to
ensure the intermedia orange tray iIs empty and ready to be replenished.

components decrease.

Missing Components vs. Production Output
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Figure 5
Missing Components vs. Production Output Trend

The additional tasks added to the set-up operation had a direct impact on the assembly line. It
provided a better process flow as items are being divided equally between the assembly
stations. It also improved the set-up process by eliminating the downtime between orders.

The new process flow implemented in the assembly line contributed to a reduction of missing
components orders, a reduction in rework cost, and an increase In production output as there is
more production time available as the rework hours decrease.

Table 3 shows a summary of the process performance before and after the process
Improvements in terms of orders reported with missing components, rework cost, lost rework
hours, and production output.

Table 3
Process Performance Summary

Before Process After Process

Improvements Improvements

Missing 4.7 1.3
Components Orders

(Average)

Lost Rework Hours 3.3 1.1

(Average)

Rework Cost ($) 383 75

(Average)

Production orders 41 63

(Average)

Missing components reduction and increase in productivity were achieved by following a
methodology that consisted of data collection, process observations, and process
Improvements. The major finding of this project concluded that manual process standardization
IS required to reduce the occurrence of mistakes. By implementing a standard sequence of how
components are picked and place in the pack helped to develop a uniform process flow
between all the stations. The important implication of process standardization is the good
documentation of the new process to ensure correct training for new employees.



