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AbStraCt MethOdOlOgy individual Value Plot of Bioburden Testings * To sustain the changes made and suggested in this project, a periodic

evaluation of the test will be executed.
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This article presents the use of the Lean Six Sigma tool to identify The project was initiated by performing a literature review of previous ' * both Biosafety Cabinets enabled at times when the Bioburden test 1s
factors affecting the processing of samples that require Bioburden studies to evaluate how to implement the DMAIC methodology of Lean Six ' : saturated with tests pending to be processed.
testing in the Microbiology Laboratory. The objective of this article Sigma. This research helped to define the problem that needs to be solved. * This flowchart can be incorporated as an annex to the procedures.
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. ; _  1f production increases, the changes should be re-evaluated to see if they
continue to be effective.

was to implement and design a system in which samples could be After this research, the employees were trained 1n this philosophy.

processed in the shortest time. The data was collected using LIMS S ¥
System and behavior was evaluated by watching the analyst during test Llunden Ll Sageciats and ooyl ; ; :

) o i - Historical data - media location _ e : : :
execution. Then, a statistics test helps to compared and determine if the was collected. was evaluated. B m?‘fmm“mm_gm 0 - S .
new deSign fulfill the Ob.] ectives of the research. Our ﬁndings SuggeSt | Figure 3. Individual value plot of initial assessment based on Bioburden tests. C OHCIuSlonS
that the Bioburden tests of water samples and final products are more ~
manageable than those of In-process samples. However, we conclude A : : :

L . ’ nalyze o
that the processing times of the samples were significantly reduced. y - - The main goal was 1o 1mplem.e nt a new design to process the
* In this phase, the results were analyzed on the new model implemented in the samples in a shorter period. It was completed and

Microbiology Laborat Fi 4). :
icrobiology Laboratory (see Figure 4) accomplished when the new rearrangements were

* Also, a hypothesis test (T paired) was performed to compared the data ( see .
Introduction figure 5). In all three tests based on the P value, the null hypothesis was implemented.
rejected, so the alternate hypothesis was accepted. Therefore, it can be * These improvements have resulted not only in time reduction
concluded that there 1s a significant difference between the means. but also in cost reduction.

The research is related to optimizing the processing of samples in * Training the employees on the Six Sigma methodology was
the Bioburden test in the Microbiology Laboratory. The Bioburden test Individual Value Plot of Bioburden Testings helpful for them to understand the reason for the changes.

helps determine the number of bacteria or fungi associated with a . . - * To prevent a recurrence of the problem, 1t is crucial to continue
particular product or sample before 1t is sterilized or continues with the RQS“ltS and DlS cussion " educating and training the employees.
maHUfaCturing pI’OCGSS [1] The ﬁltered SampleS aISO arc related to the 501 ° One Of the maln Constralnts Of the project was the need for
raw.matel”ial, assemb'ly Proccesscs, manufact.urin.g environment, Water, The results obtained in this pI’OjGCt followed the improvement established by the E . 2 more Staff training_ Not all p@rsonnel master the Bioburden
lubr}c.ants, and cl§an1ng processes. It has wvital 1mpqrtance due to the DMAIC model. £ test, so this knowledge and skill should be reinforced so that
stability and quality of the product could be determined based on the ! : L

. L7 . . . . , : : sample processing 1s not affected.
results obtained 1n this test. For this reason, this research seeks to Definlng and Measuring H £ . o . .
. . : . . . : : - * One of the most significant contributions of this project was to
implement a system to process Bioburden samples in the shortest * Initial assessment was performed to evaluate Bioburden tests the time that took ; lien lab l o d di in th
possible time. Lost time is considered waste according to the Six Sigma to process Water, Final products, and in-process products samples. Figure 1 " . el o o aligh 1d oratory personnel o a single modus operandi in the
phllosophy Lean SIX Slgma 1S a process lmprovement methodology shows the Steps to follow when a Sample 1s received 1n the labOratOry until 1t 1s Figure 4. Individual value plot after new design implementation. BlOburden teSt-

used to increase product quality based on waste reduction [2]. processed using the Bioburden test.

Descriptive Statistics Descriptive Statistics Descriptive Statistics

Sample M Mean StDev SEMean Samph; N Mean &tDev SE Mean Sample N Mean StDev  SE Mean _

Water 1 23 882 677 141 Final Products 1 16 1350 1418 355 In-Process Praducts 1 30 1050 663 122
Water2 23 612 238 50 Final Products 2 16 681 428 107 In-Process Products 2 30 834 422 77

Background

— TR - t S Estimation for Paired Difference D Ditterence b e sample processing until the training 1s not an obstacle.
, © padrinacctical InAustry 15 1dentitied a5 one o the most prominent dan e 061 SE e 1 o 55% i for 95% Clfor A future goal is to implement this philosophy and methodology
influential business sectors worldwide. Pharmacopeia 1s the official legal tool S e a7 Mean StDev SEMean p difference Mean StDev SEMean p difference - the diff robiological and Ivtical
. . . . . . . ' 669 1037 239 (161221 . . . 38, 38,
that guarantees product quality. Quality control 1s increasingly important in the W erece population mean of ey - Weer e RE e In the different microbiological and analytical assays.

* Bioburden test will continue to be evaluated to improve the

u_difference: population mean of (Final Praducts T - Finol Progucts 2) u_difference: population mean of (In-Process Products T - In-Process Products 2)

manufacture of biopharmaceutical products. It can be defined as complying with . * Bioburden procedures will be modified to add flowcharts or

customer requirements or federal and international regulations. Microbiology . Nollbyothess  H  diference = fest fest pictograms to make them more understandable.
supports in the pharmaceutical industry is an essential resource because it plays Figure 1. Process Map
T-Value P-Value

Alternative hypothesis  Hy: p_difference 2 0 Null hypathesis He: p_difference = 0 Null hypothesis He: p_difference = 0
a crucial role in the production and analysis processes that guarantee the quality T e Plte e PVl
of pharmaceutical products. Part of the tests performed in the Microbiology * Also, infrastructure and materials/media location were evaluated to determine o o ACknOWledgementS
laboratory includes the Bioburden test. Bioburden refers to the microbial levels the changes and new organization. Figure 2 shows the initial location of the Figure 5. Descriptive statistics and Hypothesis test for water, Final products and In-
or content on a particular sample. This test can determine if any materials and media used 1n the bioburden test only. process samples using Minitab Statistical Software (Significance level of 95%).
upstream/downstream steps or additives solutions are compromised. Bioburden
testing uses membrane filtration or the pour plate method [1].

Alternative hypothesis  Hy: p_difference 2 0 Alternative hypothesis  Hy: p_difference 2 0

The results presented were done in collaboration with a peer at the laboratory.
To be able to train the technicians on the Six Sigma methodology and to be

Lean Six Sigma establishes that to increase product quality, the waste Improve , , , , , , able to get everyor;e lto dp e?fomﬁ th? tes.t m tl(lle dsamle way: Infa}cli.d 1t10n., my
associated with the process must be eliminated or reduced. One of these wastes | * After evaluating the results obtained in the hypothesis test, 1t was determined mentor was a great help during the planning and development ot this project.
0

is the loss of time and motion. [5]. Lean Six Sigma has five steps that must be that as part of the training that will be provided to the employees, training

performed to accomplish its implementation. These steps are called DMAIC T e B should be included that reinforces the technician's confidence while handling
(Define, Measure, Analyze, Improve, and Control) [6]. Several research results %E E the sarpples. . | Refel‘ences
using the Six Sigma method proved that the success in the implementation is Ik * The Fishbone Diagram was used to determine the root causes and the effects .

: . 1 " -  The other equipment remained original; only the materials were reorganized : : : : :
based on the consistency of DMAIC. They are providing positive results in Figure 2. Laboratory Facilities organization. Diagram legend: 1. Biosafety Cabinet 1, 2. Chemical Cabinet, 3. quip , gindl, oty e : gar [1] Sandle, T. "Improving Microbiological Assurance for Bioburden Tests." Eur. Pharm.
problem-solving. Biosafety Cabinet 2, 4. Buffers cabinet, 5. Funnels cabinet, 6. Computer, 7, Environmental media, 8. In-process so that they were more accessible to achieve the Bioburden testing (See Figure Rev 21, no. 3 (2016): 41-44.

samples & 9. Computer. It also includes the Incubators and Cold Room (where Bioburden material and media 9) [2] Purba, H H., A Nindiani, A Trimarjoko, ClJ aqin, S Hasibuan, and S Tampubolon.

d). . . : L : .
were stored) "Increasing Sigma Levels in Productivity Improvement and Industrial Sustainability
Pl‘Oblem * After performing the initial assessment, it was found that one of the reasons for with Six S.lgma Meﬂ.mds o .Man}lfacmrmg Industry: A Systematic Literature Review.”
— Advances in Production Engineering & Management 16, no. 3 (2021): 307-325.
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o . , , L :[[hehlo.n.g time Sl?delnt Processing she S&glnp les. Il;[ Wasf foundl thegl alﬂ}olltlgh t}.llel [3] Judi, H M., D Genasan, and R Jenal. "Quality Control Implementation in
In this investigation it was demonstrated how a new reorganization cehnicians use the same procedure, the NUMmOEr o1 samples they LHEr wi Manufacturing Companies: Motivating Factors and Challenges." INTECH Open Access
of the materials could be implemented using the Lean Six Sigma tool to depe.nddo? who executes it. It could represent a delay if the number of samples ; Publisher, (2011).
reduce the time it takes to perform the Bioburden test. The purpose of HECCIVEE ETCAses. . L [4] Foster, B, and C Arango. "Bacteriological Examination of Waters: Membrane
this proiect was to imorove the efficiency of the test and to identifv all * In the graph, it was observed a significant dispersion of the values about the nin 8 Filtration  Protocol." June 23, 2015. https://asm.org/ASM/media/Protocol-
p1o] P Y , , Y processing time 1n the different tests. After evaluating the data obtained, the g E Images/Bacteriological-Examination-of-Waters-Membrane-Filtration-
those factors that could affect the analyst during the execution of the personnel were trained. o Protocol pdf2ext=.pdf.
test. The research aims to implement and design a system by which the + The training was related to the fundamentals of the Six Sigma methodology and Figure 9. New Laboratory Faciles organisaton. Diagram legend: 1. Biosafey Cabinet I, 2 Chemica [5] Albliwi, S A., ] Antony, and S A. Halim Lim. "A Systematic Review of Lean Six
samples can be processed in a shorter period, avoiding the loss of time its advantages. In addition, the changes that would be made in the laboratory In-process samples & 9. Computer. It also includes an Incubator room and Cold Room (where Sigma for the Manufacturing Industry.” Business Process Management Journal 21, no. 3
. . . . . . . Environmental material and media were moved). (2()]5) 665-691.
during Bioburden testing and manufacturing product processes. were explained so that everyone knew the new location of the materials.
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