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Abstract

Medtronic Rice Creek Pharmaceutical Operations

Conclusion

Methodology

Fridlev. Minnesota currentlv build the Electrode Rin MOnOhthIC The purpose of this research was to |dent|fy and implement a solution that would decrease the Labor, Burden In conclusion as part of the implementation of this Design Project for the Manufacturing
Contrgfle 4 Released Devic}e] (MCRD) assembl Wh?c,h < sent to and Material (LBM) cost to the Electrode Ring MCRD manufacturing. The problem-solving methodology of Electrode Ring — Monolithic Controlled Released Devices (MCRDs) the company will
Y tool used for this research was DMAIC which stands for Define, Measure, Analyze, Improve and Control. be benefits consist of the following:

Medtronic Villalba Campus (MVC). At MVC, the Electrode Ring

: : ] ] _ ] ] _ « High scrap (99%) of raw material’high cost of testing - 32 Cavity mold creates
MCRDs - go through a various of manufacturing process to » For the define phase the project team created a project charter using Microsoft Project and developed a 2,000 barts from 2508 of material. a 100% increase in material usase. Reduction
untlmely blllld the ﬁnal pI‘OdU.Ct Wthh 1S a Pacemaker Lead Cable. hlgh_level map Of the Electrode Rlng MCRD manufacturlng proceSS i P = : ' =
This project was developed as part of a process improvement . offots from 1100 33 reduces cost of testing
initiative to reduce cost in the manufacturing process of the \/ - For the measure phase the project team developed a Fishbone Diagram and collected all the necessary + Units Count Discrepancy - Rew handling trays allow placement of 1 part in 1
Electrode Ring MCRD. The project was developed following the data to statistically calculate the baseline of the current manufacturing process for the Electrode Ring well easing counting activities and reducing monthly count discrepancy by 30%.
p roblem-solvmg methOdOIOgy kIlOW as DMAIC Wthh Star}d fOI’ MCRD « Line not Balanced — After decreasing child lot size from ~850 to ~480 space in
Define, Measure, Analyze, Improve and Control. The intention of \/ . the WIP shelves and manufacturing stations was increased providing more
- fthtl > .methOdOIZgy lsf 10 ﬂ}:mfgil nfly 1 anIa{I.yze &IZRCBHG? - For the analyze phase the project team based on the potential root causes identified during the measure Hesxtbility for operators to support each other and reduce lead time.
mang ac urlng. prote 111'6‘ ot © CEHOCe ne > 10 phase determmed the aCtuaI root cause. ¢ The Theorical Yield Percentage — will not be harmed as part of any of the
identify potential areas of improvement. / o | | . . _ _
improvement implementations. In addifion, during testing runs the wvield
\ ) - . . - -
_ _ _ _ _ _ . percentage was highlr than the current vield percentage in the production line.
| ntrOdUCti on  For the improve phase the project team conducted several experiments to identify possible fixes to the
root cause of the problem and implement a standardized solution. Overall savings for Medtronic Rice Creek Operations at Fridley as part of this design
This project has been outlined to provide a basic overview g project are the following:
about the heart physiology, pacemakers, detibrillators or cardiac \/ + For the control phase the project team implemented the actual changes, updated the procedures and Current vs. Future State LBM Savings
resynchronization devices. Subsequently, the manufacturing work instructions and re-certified all the operators in each individual operation that the Electrode Ring
procedure of the assembly containing the drug component of the MCRD manufacturing process goes though. ) SSLIDUSAVES LG S CRELUNE S EAL S SBiLD
steroid-eluting lead will be address with the purpose of improving \/ Labor $ 360,000.00 $ 90,000.00 $ 270,000.00
the current process at Medtronic Rice Creek Pharmaceutical g S 166.000.00 6 234.000.00 S 232.000.00
] ] i ] i . - . . urden 1 ! ! ! 1 !
Operations at Fridley, Minnesota. The intention of providing an RGSUltS and DlSCUSSlOn
overview of the pacemakers in general before focusing on the Material $ 666,000.00 $ 333,000.00 $ 333,000.00
manufacturing of a specific assembly is to highlight why it is ; ;
: J P : : y .g J Y Rout Cause Why? Implemented Solution Solution Results
Important to be robust in the implementation of a process _
improvement project since the life of patients depend on these | | | | | 32 Cavity mold creates 2,000
devices Waste in During the molding procedure 0.24 grams is used to [The 32-Cavity Mold parts from 2509 of material, a
. Material manufacture the 960 units and the remaining 249.76 (qualification and 100% increase in material
Utilization grams Is scrapped and considered as waste. Implementation. usage. Reduction of lots from

110 to 55 reduces cost of testing

Every single unit is counted and inspected throughout the :
Unit Count manufacturing process for Electrode Ring MCRDs. The The 500 Cav_lty Peek_'l_'ray_
Implementation qualification and

Discrepancy highest indicator for lot production hold is “Units Miss |. _
Counts” Implementation.

50% reduction in scrap related
to count discrepancies.

Decrease in burden cost (total
cost of testing) from $466K to
$234K (50% reduction).

Pharmaceutical | The amount of testing release per lot has a significant cost Double the number of units per
Testing per year. Lot shipped.

Figure 1 — Example of a Medtronic Pacemaker Device

B k r nd Fiscal Year 2020 Material, Burden and Material Total Cost
ac g ou Labor Burden Materials

Figure 2 — 32 Cavity Mold Tool (Left) and Electrode Ring MCRD (Right)
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The objective of this research is to decrease the Labor, Burden Process Qu:ﬁiity MTMS | Hours | Day Testing Cost per lot $2,631 DXAC Standard Qty (g) 0.112

and Material (LBM) cost for the Electrode Ring MCRD Lot Mixing 1 2 28 | 3.50 # of lots in FY20 110 Silicone Standard Qty (g) 0.453 The investigation and completed project presented in this poster
manufacturing process from a y_early cost of prOX|m_aIIy Lot Milling/Prep 1 1.5 18 | 225 | Towlcostiortestingin™y20 | 3289410 | DXAC Costfor Standard Ay (%) $1.89 was made possible thanks to Medtronic . Thanks to my colleagues
$1,500,000 to $650,000 per year. This cost down yearly savings Lot Molding L 1 2 15 Slicone Cost for Standard QA () $0.23 for supporting me in this project as they led me to the correct
will be achleve_ addre_s sing the followmg areas. I_.“gh scr_ap (99%) testigg and Retains/lo o3 people, and foremost to Dr. Rafael Nieves Castro; his mentorship
of raw material; high cost of testing/material, units count # of lots/year in FY20 110 #tg;f;gg;gf;?np;;;gafgr 6930 DXAC Cost per gram ($/g) 16.88 was vital to continuing with this project.

discrepancy and line balancing. The theorical yield percentage Cost of 1 MCRD y Silicone Cost per gram ($/g) 0.50

25.86 -
" " " " . Total cost in test/retain
Wi Il also be _requwed to not be harmed during any improvement # of hours mixing/year 3080 Samplos in BY20 170256.80 Refe rences
lmplementatlon. # of hours milling/year 1980 DXAC grams/lot (g/lot) 336
# of hours molding/year 2640 Silicone grams/lot (g/lot) 784 [1] Bosman, Lisa, et al. "Validating The Value Proposition Of Engineering Design Problems
PrOblem Through Quantitative Analysis." Technology and Engineering Teacher, vol. 78, no. 2, International
Labor Cost/Hour $47 DXAC cost per lot ($/lot) 5670.00 Technology Education Association, Oct. 2018, p. 32.

. [2] Myer Kutz. "Biomedical Engineering Fundamentals, Third Edition (McGraw Hill: New York,
Silicone cost per lot ($/lot) 389.40 Chicago, San Francisco, Athens, London, Madrid, Mexico City, Milan, New Delhi, Singapore, Sydney,
Toronto, 2021). https://ezproxy.pupr.edu:2053/content/book/9781260136265

Currently Medtronic Rice Creek Pharmaceutical Operations at

Fridley mixes 250 grams of Dexamethasone Acetate (DXAC) and Mixing Cost/Year $144,760 SRR 3] Urquhart J.Controlled Release Pharmaceuticals. Washington, DC: American

i : : - Milling Cost/Year $93,060 otal burden vost In ’ # of lots in FY20 110 Pharmaceutical Association, 1981.
S|||C0ne RUbber WhICh 1S then mOIded to form 960 units Of Moldingg Cost/Year $124.080 [4] Handbook of Leads for Pacing, Defibrillation & Cardiac Resynchronization, First ed., Erick
MCRDs Rings. Only 0.24 grams is used to manufacture the 960 ’ Cuvillier, Meditronic., Villalba., Puerto Rico, 2019.

. g ) y g ) ) DXAC Costin FY20 $623,700.00 [5] Issa Bass, Barbara Lawton, Ph.D. “Lean Six Sigma, Using Sigma XL and Minitab”, First
units and the remaining 249.76 grams IS Scrapped and considered Silicone Cost in FY20 $42,834.00 Edition (McGraw Hill: New York Chicago San Francisco Lisbon London Madrid Mexico City Milan
as waste. Total Labor Cost for Mixing, Milling, $361.900 New Delhi San Juan Seoul Singapore Sydney Toronto

Molding/Year ’

Total Material Cost $666,534.44

Total Labor, Burden and Material Cost $1,495,384




