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pharmaceutical tablets by analyzing performance variability across three drums indicated significant differences among the three machines. Machine A E 535_
rotary tablet compression machines. This investigation evaluates defect trends exhibited a mean of tablet edge defect count of 42.7, Machine B recorded the 3 55t [ R T P N S 1 D A N S A
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control methodologies, including control charts. The initial results indicate Standard deviation analysis further highlighted the degree of variability, with }3350_ %33'
that Machine C exhibits the highest variability, mainly due to turret vibration, Machine B showing the least variation (¢ =~ 3.7), Machine A exhibiting i g 32
while both Machines A and C exhibit indications of undetected die wear. moderate variation (¢ = 4.3), and Machine C presenting the greatest i | e s N S
Following resolving these mechanical issues, all three machines exhibited variability (c = 5.8). These metrics were subsequently used to construct : s L : : . L . 3 0
enhancements in process stability and reduced defects. These findings control charts that visually represent the stability of each machine's output e R S e e R —— pateh Number
accentuate the importance of integrating statistical monitoring with across batches. Batch Number EIGURE 5. MACHINE B TABLETS EDGE DEFECTS PER BATCH
preventive ma'”t?“‘?nce 0 'mpm}’e manUfa}Ctu“ng consistency and ensure TABLE 2. MACHINE TABLETS EDGE DEFECTS PER BATCH FIGURE 3. MACHINE C TABLETS EDGE DEFECTS PER BATCH
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Batch 2 43 37 52 A mechanical investigation identified that Machine C was subjected e e
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Batch 3 40 35 54 to excessive vibration in its turret assembly, resulting in misalignment.
PrOblem Statement Batch 4 41 34 >3 Additionally, manufacturing operators did not initially recognize die wear,
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iatc: (55 ii i 273 :glg leading to minor inconsistencies in tablet shape and compression dynamics.
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This research seeks to evaluate the mechanical defect patterns ey A == =c *0
associated with three tablet compression machines by analyzing edge defects Ba ch 2 e Sc =
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In the production of pharmaceutical tablets. Despite operating under similar TABLE 3. MACHINE TABLETS EDGE DEFECTS PER BATCH AFTER MECHANICAL ISSUES : 5 s ; : s . 5 5 5
conditions, the defect rates differ among the machines, potentially indicating Batch 9 42 37 49 RESOLUTION Batch Number
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underlylng mechanical inconsistencies or process variations. Through_an FIGURE 6. MAGHINE C TABLETS EDGE DEFECTS PER BATCH
analy_S|s of defect occurrences across rr_lultlple batches and statlstlcz_:ll Batch Machine A | Machine B!l Machine C
techniques such as control charts and Design of Experiments (DOE), this Control Chart for Machine B Batch 1 10 36 A5
study aims to uncover trends, correlations, and potential root causes of the I Erwrerer-seru— N N A N RS S S S C I -
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gy o Batch 5 36 34 41 1. Analysis revealed mechanical issues (turret vibration in Machine C,
g Batch 6 38 35 43 undetected die wear in Machines A and C) caused high and inconsistent
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by three like-for-like compression machines, designated as A, B, and C. 5 Batch 8 37 34 42 - Lontrol charts efrectively Identitied variabifity and supported root cause
 Data Is collected across ten production batches per machine, each ” Batch S 36 33 21 . lélvesu?_atlon.t_ ot — 1 edtced defect t
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« A random sample of 500 defects is analyzed for each drum, resulting In Batch 10 35 32 40 dCToss all compression machln_es._ _ _ _ _
approximately 9,000 evaluated tablets per batch 4. Machine C showed the most significant improvement after interventions.
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mean defect count, standard deviation, upper control limit (UCL), and Batch Number proa_ctlve mba:mtena?ce, and  operator attention to detail 1o ensure
lower control limit (LCL). consistent tablet quality.
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« C-charts served as tools for visualizing defect trends and identifying FIGURE 1. MACHINE B TABLETS EDGE DEFECTS PER BATCH el S
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