FPOLYTECHNIC

Improving the Cleaning Certification Process in the Manufacturing Area

Author: Isis N. Candelaria Juarbe
Advisor: Rafael A. Nieves-Castro, PharmD.
Manufacturing Engineer Department

Abstract Results and Discussion _
DESIGN PHASE Conclusions

By addressing the shortcomings and inefficiencies In the present DEFlNE_ PHASE |
Cleaning Certification procedure used by biotechnology manufacturing Table T: Project C-i;.artgr I, o ABL: Cleaning ertfiation Platform el il #5L- Cloaning Certifcation Pltform | The Manufacturing Execution System (MES) and the Laboratory
experiences lags and disconnects from vital systems like Manufacturing brotect timeli Augqst 2023 — September 2023 e E):Ilatform toénef.;.thet.d'ﬁ'cumes da b'Ote;:E.noIO%yt;nanquCtur.'ng li:ompany fa.iﬁs '? s
- - rO EC |me |ne — Report Management > .
Execution System (MES) and Laboratory Information Management System ’ S . S— \ : cahing - ertication —proceadre. 1his —platiorm 15 Ih - Keeping - with - fean
) : . : : Provide a visible improvement to the Cleaning Certification  standard Oprating Procctres manufacturing principles to streamline the Cleaning Certification procedure and
(LIMS), impacting product release timing. The Define, Measure, Analyze, Project Goal rocess throueh a blatform Welcome to ABL Cleaning Certificacion Platform, Welcome fo ABL Cleaning Certificacion Platform, . : . : :
Design, Verify (DMADV) methodology is used in this project to thoroughl HIROEEES ghap : | | Last Name, First Name. ListName; Flret Nams. Improve operational effectiveness. The expected results include increased adherence
esign, dy Proj ighty Simplified process- Integrated platform design with all the to FDA standards, faster process, shorter waiting times, and quicker sample
comprehend the current process, gather and analyze data, and create a digital systems needed to perform the Cleaning Certification Report. testing—all of which will improve the operational environment. This program
platform that Smofothly combines Manufacturing EXGCUUOT\ System (MES) Sanefite f:f'n:;;'zye::l':r°"eme"ts'Red”CEd i (O SEHIS S demonstrates the business' dedication to regulatory compliance, high-quality
anc_l Laboratory In_ orrrllat#)n Managerr;ent System (LIMSd). T e |r!|t|at|veI alms Resource optimization - resource efficiency and Figure 8: Cleaning Certification Platform  Figure 9: Home page with the different products, and patient safety.
to Increase operatlona_ effectiveness, ecrease waste, an _malntaln regu at(_)ry el svsmssy by deressing weste s memEl Home page options in the Main Menu | _ _ o | |
compliance by speeding up sample testing and automating the Certification interventions. | The project streamlines the Cleaning Certification process by integrating
process. A new age of excellence in biotechnology manufacturing is Project Support Manufacturing Manager and BTS Manager. A ShPlattorm e e e i e MES and LIMS on a digital platform, improving efficiency, ensuring compliance
ultimately intended, which will redefine industry norms. Project Member Graduate student, SME (8). e - e - B I with FDA requirements, optimizing resources, and streamlining workflow, thereby
L] Somen: g crtsio e oo o ot s promoting a more efficient and environmentally sustainable manufacturing process.
Key Terms — Biotechnology industry, Cleaning Certification, DMADV = B » . . .
y %y . y J £ ! @\ fisvspon._ Future research may expand digital platforms in biotechnology production,
methodology and Lean Manufactu ring. & — U A —— performed by Reviewed by AL _ _ _
’ 1 2 3 4 5 6 automate tasks, and use artificial intelligence (A.l.) and machine learning (ML) for
11 m imcnotthonn | "epatchrun, f  Verlyin | veriyinthe Sopit | fitisvalicated, | fnot weneedto | Afterwehaveour | Finaly, whenwe cospmens | ctminrics | V2| Mouons | tlomesiniont | e | e || quality control, revolutionizing the industry and reinforcing high-quality standards.
P rO b I e State e nt we are looking equipment : II:llESthe : ::;:::r;::::::: co:;:::ieour cleaning samples. ::;TS::: :::. \:IV:Vf?l:ilrll,o :ii\'r:z::ae.n i ” i
for. checkedinand corresponding equipment. verification. cleaning report of ] verifier, and submit Qualy Area Recesascnsstvs Sopucove
the solution worksheet

LIMS Sample
Manager.

our report.

consumed.

cleaning for the
equipment.

The Cleaning Certification process plays a pivotal role within the
biotechnology manufacturing industry, ensuring the proper cleaning and

Figure 10: Example of how will look the Cleaning Certification Report AC kn OWI ed g eme ntS

Figure 3: Current process of the Cleaning Certification

validation of equipment used in production. Nevertheless, this process | P R .. | would like to express my heartfelt gratitude to Dr. Rafael Nieves, my
encounters several challenges that necessitate attention and Improvement. MEASURE PHASE | oo orofessor and mentor who guided me through this  journey R4
Firstly, there are recurrent delays in verifying samples within the Laboratory _ : '
Information Management System (LIMS), which can often last from a week encouragement and mentoring enabled me to successfully complete my
J y ! : o I e | seontine  EnaTime project, for which | am grateful. Secondly, | would like to thank my team and
to several months. These delays can profoundly impact product release dates, Welcome to ABL Cleaning Certificacion Platform, = : : L :
: : ) A : . : Last Name, First Name. the manufacturing manager for their feedback and contributions to this
potentially impeding market availability and operational timelines. Secondly, 0 sroject, which can significantly improve the Cleaning Certification process
: S ) . ) . = , .
the Cle_anlng Certlflgatlon_ process, i _|ts entirety, proves 1o b? time : , Finally, 1 want to thank my family for supporting me through this master’s
consuming and labor-intensive, replete with manual steps that contribute to [Resume | Approve [ viewe | ‘earen and oroiect
Inefficiencies in the workflow. Addressing these challenges is essential for . . Figure 11: Example of the notifications Figure 12: Quality Management ER page J ProJect.
enhancing the overall efficiency and efficacy of the Cleaning Certification : . activated program when a sample is

process within the biotechnology manufacturing industry. Figure 4: How satisfied are you with the current process of the Cleaning Certification? delivered

. HFEB AB =L Y = d U0 Platio Current User: Last Name, First Name R efe re n CeS
Report Management
® No

Paging

12345 Nex [1] SAP. (2023). What is a manufacturing execution system (MES)? SAP insights [Online]. Available:
https://www.sap.com/products/scm/execution-mes/what-is-mes-manufacturing-execution-system.html.

Methodology

Report ID Description Stage Area Status Begin Time End Time

The research methodology employed in this study is rooted in the

D H (15 H 29 H H
DMADYV (Define-Measure-Analvze-Desian-Veri aporoach. with a orimar - [2] Jurgen Kletti, Ed., “New ways for the effective factory,” in Manufacturing Execution Systems —
i ( i Y J fy) PP . P i y . MES, 1st ed, Heidelberg, DE, Springer, 2007, pp. 3.
emphasis placed on the Design phase (Refer to Figure 1). This approach is a
structured framework widely utilized for process Improvement and [Resume Exceptions [3] O. G. Oluwole, C. Oosterwyk, D. Anderson, S. M. Adadey, K. Mnika, N. Manyisa, A. Yalcouye, E.
it : : _ _ _ o _ ) T. Wonkam, E. T. Aboagye, Y. Dia, E. Uwibambe, M. Jonas, R. Priestley, K. Popel, T. Manyashe, C. de
optlmlzatloq. In the context of this research, it Serv_es as a r(_JI?USt_ framework Figure 5: Do you think that the Cleaning Certification Process needs to improve? Figure 13: Report Management page Cock, V. Nembaware & A. Wonkam, “The Implementation of Laboratory Information Management
to systematically address and enhance the Cleaning Certification process System in Multi-Site Genetics Study in Africa: The Challenges and Up-Scaling Opportunities,” in
within the biotechnology manufacturing industry. ANALYZE PHASE Journal of Molecular Pathology, vol. 3, no. 4, 2022, pp. 262-272. [Online]. Available:
https://doi.org/10.3390/jmp3040022.
Measure Design Elapsed Time (Weeks) to Complete Cleaning VER I FY PHASE
Collect data on Develop solutions Certification F"’“CESS for Batch using Current [4] U. S. Food & Drug Administration, Part 211 21- CFR211.67, (Sept. 2008). Current Good
performance, delays, acidress Idenifiod . roeess | | o Manufacturing ~ Practice  for  Finished  Pharmaceuticals  [Online].  Available:
and inefficiencies Issues :‘“"’“ satisfied are you with the ABL Cleaning Certification Platform? https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=211.67.
- 12 responses
g w0 8 [5] U. S. Food & Drug Administration. (August 2014). Validation of Cleaning Processes [Online].
E s Available: https://www.fda.gov/inspections-compliance-enforcement-and-criminal-
Define Analyze Verify 2 6 6 investigations/inspection-guides/validation-cleaning-processes-793.
Understand the Analyze data to Validate the o=
current process identify root design concept to 1
et O o nsure the > * [6] “Clean-in-Place (CIP) Systems.” In Chemical Engineering 129, vol. 129, no. 6, June 1, 2022, pp.
scope improvement 5 ) 23. [Online]. Available: https://ezproxy.pupr.edu:2318/login.
Batch #1 Batch #2 Batch #3 aspx?direct=true&db=aps&AN=157215120&site=eds-live.
. Batches 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Figure 1: DMADYV Methodology 0 3 o
Figure 6: Graphic of three batches elapsed Time in weeks to complete the Cleaning 1 2 3 4 5 [7] A. Azadeh, R. Yazdanparast, S. A. Zadeh & A. E. Zadeh, “Performance Optimization of Integrated
P - _ o _ _ . Resilience Engineering and Lean Production Principles,” in Expert Systems with Applications, vol. 84,
Improving Cleaning Cerlification Proces in Manufacturing Area Certification Process using the current PrOCess Flgure 14: How satisfied are you with the ABL Cleanlng Certification Platform? no. 6, 2017, pp. 155-170. DOI: 10.1016/j.eswa.2017.05.012.
Research Timeiine: T g e Poer e P [ seperrag £ epror Elapsed Time (Days) to Complete the Laboratory testing and ® Yes [8] S. Vinodh, S. (2022). Lean Manufacturing: Fundamentals, Tools, Approaches, and Industry 4.0
CEEEEEETr-wrr-am A H S A SBE O AR RS AR AR ARE A RO S ECH AR AR EARAHE ARER Approval of Samples of 3 batches ® No Integration (1st ed.) [Online]. Available: https://ezproxy.pupr.edu:2093/10.12 01/9781003190332.
45 40
g%“n:““%“m“"ﬁyng"g N s e ‘;2 Average: 19.66 Days [9] R. Kohli, K. L. Mittal & D. E. Albert. (2015). “Methods for Verifying Medical Device Cleanliness”.
— - 0 — Cleanliness Validation and Verification (Vol. 7) [Online]. Available:

https://pupr.ent.sirsi.net/client/en_US/default/search/results?qu=cleaning+verification&te=.

Collecting data in process w 35
T s ahE 60 s Weerss [ ARl =

[
un

[10] H. Sheng, Y. Liu, A. Abend & J. Pennington, “Combined Chromatographic and Spectrometric
Approaches for Cleaning Verification of Small-Molecule Pharmaceutical Compounds in the

Analyze dta to identify root causes
and opportuniies forimprovement.

100% 14/8/23  20/8/23 10

owen ’ - : - - -
pevelpng o dottpatom 0 Manufacturing Environment,” in LC-GC North America 39, vol. 39, no. 4, April 2021, pp. 187-193.
e I Samplel1 Sample2 Sample3 Samplel Sample2 Sample3 Samplel Sample2 Sample3 [Online]. Available: https://ezproxy.pupr.edu:2318/login.
_ Batch 1 Batch 1 Batch 1 Batch 2 Batch 2 Batch 2 Batch 3 Batch 3 Batch 3 . . .
e samole and batch aspx?direct=true&db=asn&AN=149819069&site=eds-live.
e _ L1 Figure 15: Do you think that the ABL Cleaning Certification Platform can improve the
Figure 2: Gantt Chart Project Timeline Figure 7: Graphic of three batches samples elapsed Time in days to complete the process?

laboratory testing and approval



