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Abstract Results and Discussion (Continue)

Sterile packaging of implantable medical devices is essential for patient
safety, preventing infections, and ensuring the integrity of the device until
Implantation. Regulatory standards demand strict protocols to maintain
sterility during storage and transportation. Vision systems play a vital role in
Inspecting the packaging, using advanced imaging to detect defects that could
compromise the sterile barrier. These sy_stems provide real-time feedbgck, MEASURE PHASE
minimizing human error and improving accuracy. In manufacturing,

Inefficiencies in manual inspections are leading to compromised product TYVEK: SEALING INSPEGTION o
qguality, increasing costs, and regulatory risks, highlighting the need for R LA e o o
automated solutions to ensure consistent packaging and sterility. L
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Figure 2: The VOC captures and translates customer needs from the Boxing Area into  Jiees
measurable requirements for seal inspection improvements. Key issues identified include too Bl "

many re-inspections, inconsistencies between different seal types, and inconsistencies within
Boxing Area stations.

Figure 11: Pouch Sizes and Distance
from Sealed Area to Pouch edge

PRIMARY CAUSE
Why is it happening?
Because the camera's resolution is too low to clearly capture the sealing

area. Vision
System not always detects the sealed edges.

Why is that?2

2 Because the camera's parameters/components are not correct or
adequate. It
confuses other section of the pocuhed product and may confuse it with
the sealed edges.

Why is thate
3

Because the parameters/components were not properly adjusted/

Why is thate

4 Insight tool used may not be adequate. Lens may not be adequate,
Automatic Lightning may not be adeqaute. Environemnt lintingn is not
adequately controlled. Method
(inspection recipe) does ot support detection of sections different that the

S e Figure 12: Images
' f Acquired for
Inspection
Categorization

of view.
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This chapter discusses the challenges in the seal presence inspection process . N P ® w "
within the Boxing Area of a Medical Device Manufacturing plant, where 30 15,|l 27 |:z¢| 2
1 i |

S Expertise during parameters developemnt, method and harware
selection. Inspection recipe development or not adequate isnepction tool
being used.

Inspection recipe development or not adequate isnepction tool being
used.

packaging is critical to maintaining product sterility. The inspection relies on an
Cognex cameras and barcode readers integrated into a custom software
system to detect seal presence. However, inefficiencies arise due to the !
system's inconsistent ability to identify seals, requiring multiple inspections
of valid units and slowing the packaging process. A key issue is the difficulty
In detecting the edges of pouches, particularly with Tyvek Film, due to poor
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24 The root cause is oportunity in metho and / harware used for seal detection.
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22 el 22 all Il 22 This root cause is opportunity on the inspection method/ recipe.
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Figure 3: Tyvek Sealing Inspection
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different camera hardware, including lighting and lenses. Additionally, the
Inspection tool and parameters need assessment to better distinguish the sealed

lighting calibration. These inefficiencies not only delay production but also Figure 3: 80 units were evaluated with an average Inspection time of 18.25 seconds. The area from other sections of the product. | Flgut_re 1_?_: |
increase the risk of releasing improperly sealed pouches, leading to potential high standard deviation of 13.04 seconds Indicates significant variability and Comparison of Tyvekvs Foll rgpte_c |_ont_ 00
quality risks, recalls, and regulatory issues. |nc_or_15|stenC|es In the process, possibly due to factors like equipment handling, staff 7 ptimization
training, or product condition. .
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I E 30 Table 2: Proposed System Testing Results Summary for Tyvek film and Grey Foil-Foil
_ 16 15 15 15 . Tvoe of Material Categories created in the Samples inspected per Pass at First Inspection
> , . > i 14 131_4 14 20 yP inspection recipe category (One trigger Ave. 3 sec / unit))
Grey Foil —Foil Small Tyvek —Film Large Tyvek —Film 1219 _ Seal Presence 50 samples Pass
12 111 11 11 10 ‘ || l ‘H ‘ ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘ ‘ Tyvek Film Missing Seal 50 samples Pass
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, 2 2 201 2 2 Figure 7: Based on the analysis of the figure # the project will focus on Figure 14: Tyvek Film Seal
White Foil - Tyvek White Foil - Foil i H H H H H optimizing the sealing inspection of Tyvek pouches to reduce inspection Presence Category Inspection
Figure 1: Different Seal Types Inspected 1 3 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 time and Improve accuracy, enhancing process efficiency and product Results
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Meth ()d()l()gy Figure 4: Foil Sealing Inspection ————
To execute the design and implementation of the Seal Inspection Figure 4: 80 uni_ts We'_’e evfaluated, With Grey Foil-Foll _(data points 1-34) _averag_ing 9.44 Figure 8: Overview n m . -;_Mum =
Improvements for the boxing area, the DMADV methodology was used. This seconds and _W_hlte Foil-Foil (data points 35-80) averaging 4 s_ecqnds_ for Inspection. _The of ViDi \-/ision Tool | = _
methodology is part of Six Sigma’s tools to execute a project successfully. standard deviations were 3.97 and 1.42 seconds, respectively, indicating some variability. and parameters N —— =5
PAT : This data will inform further analysis to identify and reduce inconsistencies, aiming to BN === $———====—=c=——-- ==== ———
The abbreviation of DMADV stands for the five phases that compose the > & o ; 3|’ fy g preliminary selected | = - we  NEEESEREN [ E——
methodology: define, measure, analyze, design, and verify. In Table 1, there optimize process efficiency and quality. ... T
is a brief definition of the five phases of the DMADYV methodology. ANALYZE PHASE Figure 16: Tyvek Film No Pouch
Table 1: DMAVD Methodology Category Inspection Results
DEFINE Define the process and establish goal Machine Method Material
MEASURE Measure to determine process needs
ANALYZE Analyze the data to find the best design n I i n
DESIGN Design and test the process CO C US O S
coriro System In conclusion, during the verify Phase, it was demonstrated that vision system
VERIFY Ensure that design meets the design input requirements to achieve the goal >

and inspection tool proposed complies with the intended use. The system can
report the correct results (categories) at first inspection (one camera trigger).
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