POLYTECHNIC

UNIVERSIT) Optimization of Zero Count Parameter Settings to Improve Equipment Reliability and Reduce Maintenance
Costs

Author.: Gabriela Cruz Nieves

Advisor: Rafael A. Nieves-Castro, PharmD.
Master of Engineering in Manufacturing Engineering

Results and Discussion Results and Discussion

Abstract

The purpose of this research was to optimize the zero-count
verification methodology used in non-viable particle counting equipment
for environmental monitoring in pharmaceutical manufacturing. The
existing practice required a single-sample zero count with an absolute zero
acceptance criterion performed before every sampling point, resulting in
excessive zero count failures, unnecessary equipment downtime, and
increased maintenance costs without measurable improvement in equipment
performance. Historical zero count failure data and maintenance records were
analyzed to evaluate the impact of the existing methodology. Manufacturer
calibration guidelines, which define zero count verification as a ten-sample
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Zero Count Failures caused 8 of

10 units to become unavailable
under the previous methodology.

After implementing the revised
manufacturer-aligned approach
only one confirmed contamination
related failure occurred.
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run with acceptance based on the last six samples meeting zero count criteria, Count Methodology
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were used as the technical basis for revising both the acceptance criteria and
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the frequency of zero count execution. The revised methodology Key FI nd I ngs
implemented a single zero count per sampling session, with additional zero

. <y Current Revised Methodology
count tests performed only under predefined trigger conditions. Results Methodology (L0 Sample Run)
demonstrated a substantial reduction in zero count failures, improved (Single)
equipment availability, and a significant decrease i1n maintenance
interventions. These findings demonstrate that aligning zero count
verification practices with manufacturer calibration guidance improves AEEEPEITS = AGEIPEIE = ILAGHG

Equipment availability improved
substantially, reducing downtime
and unnecessary maintenance
events.

) . . ] ) . Absolute Zero Samples = Zero
equipment reliability and operational efficiency i1n pharmaceutical
environmental monitoring programs. Maintenance cost avoidance was
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guidelines, particle counting equipment, zero count verification Zero Count Before One Zero Count Per signiticant, withh SCrvice
Each Sampling Point Sampling Session

interventions averaging $1,500

Problem Statement per unit.
Frequent False Stable Verification
This research evaluates and optimizes the zero-count verification process Failures Results $12,000.00 Cost Reduction Con clu Si ons
used 1n non-viable particle counters for pharmaceutical environmental $12,000.00

monitoring. The current practice—performing a single-sample zero count

. L . . Equipment Sampling Proceeds This study demonstrated that the previous zero-count practice—single-sample
with an absolute zero.acceptance criterion befor.e cach samph.ng potn t_.h a5 Downtime & Without absolute-zero testing before every sampling point—generated excessive false
resulted in frequent failures and unnecessary equipment downtime. Historical Maintenance Interruption . . : : : .
failure data were analyzed, and manufacturer calibration guidelines failures, equipment downtime, and increased maintenance costs. Aligning zero-
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recommending a 10-sample run with acceptance based on the final six Figure 1: Comparison of current and revised zero count verification methodologies $10,000.00 ({gu;l;rgelr;ﬁ:j::o;lnxlthelrnizlrllfa;t;lrersssililgiazfii%tﬁfﬂl neisn})};ols;% e:li?tﬁini
samples were used as the technical basis for revising acceptance criteria. The Sdmp PET Satipiis. s y P quipte
study also assessed the feasibility of performing a single zero count per DEFINE PHASE reliability and availability. Post-implementation results showed a major
monitoring session rather than before each sampling point. The revised Zero Count Failures Before vs. After reduction in failures, Wlt.h only one conﬁrmed. contammatlon.— related eyent
methodology was implemented under controlled conditions, demonstrating 10 recorded. Overall, the revised methodo.1 o8y pr.0V1des e standardized, efﬁmept,
improved zero-count stability, reduced failure rates, decreased maintenance . $8.000.00 and  cost-effective  framework  for improving - environmental - monitoring

operations.

frequency, and measurable cost savings related to equipment downtime and
service repairs.
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