






PRODUCT ROBUSTNESS AND LIFECYCLE 
MANAGEMENT (LCM)
Best Practices Document
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Drug Substance Attributes

Formulation Variables

Product Manufacturing Process
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Drug Product 
CQAs

Process steps

Pre-mixing Hot Melt Extrusion Milling Final blending Compression 

Assay

Content 
Uniformity

Dissolution 

Degradation 
Products
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1. Project Introduction Stage

2. Pilot Bio Stage

3. Pre-Exhibit Stage

4. Pre-Filing Stage

❖







•

•

•

o

o

o

•

•

•





❖

❖

❖



❖

❖

❖

❖





❖

❖

❖

❖

❖



❖

❖

❖

❖

❖

❖

❖



❖

❖

❖

❖

❖

❖

❖

❖



❖

❖



❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖



❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖



❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

▪

▪



❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖



❖

❖





❖



• •

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•



❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖



❖

❖

❖
𝑅∗ω2

𝑔

❖

❖ 𝑠2

❖
2∗3.14∗𝑁

60

❖

❖

❖ 𝑟1
𝑣2

1/3

𝑣1
1/3 𝑟2

𝐻𝑒𝑎𝑑 𝑠𝑝𝑎𝑐𝑒2

ℎ𝑒𝑎𝑑 𝑠𝑝𝑎𝑐𝑒1

❖ 𝑣1

❖ 𝑣2



❖

❖

❖

❖

❖

❖

❖

❖

𝐴/𝐵



❖

❖

❖



❖

❖

❖

❖

❖



❖

❖



❖

❖

❖

❖

❖



❖

❖

❖

❖





❖











❖

































❖

❖





❖

❖

❖

❖

❖









TRAINING RECORD
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❖ Details of Deviation

❖ Root Cause

❖ Impact Analysis

❖ Corrective Action

❖ PreventiveAction 

❖ Recommendation

❖ Supporting Documents (if any) 
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PRODUCT
BATCH NO DESCRIPTIO

N

IDENTIFICATI

ON

LOD (1-

4%)

UOD/AV 

(1-15)

DISSO ACID 

(NMT10%)

DISSO BASE (NLT 

90%)

ASSAY 

(95-105%)

 IMPURITY 

(NMT1%)

RS 

(NMT 3500PPM)

B1 COMPLIES COMPLIES 1.1 3.1 1 92 98 0.08 555

B2 COMPLIES COMPLIES 1.2 3.2 2 93 97 0.07 565

B3 COMPLIES COMPLIES 1.3 3.1 1 95 98 0.07 545

B4 COMPLIES COMPLIES 1.4 3.3 3 93 96 0.07 345

B5 COMPLIES COMPLIES 1.1 3.2 1 94 98 0.05 545

B6 COMPLIES COMPLIES 1.2 3 2 95 97 0.06 654

B7 COMPLIES COMPLIES 1.1 3.4 1 92 98 0.04 456

B8 COMPLIES COMPLIES 1.1 3.1 2 93 95 0.08 543

B9 COMPLIES COMPLIES 2 3.3 0 96 95 0.07 444

B10 COMPLIES COMPLIES 1.2 5.2 1 97 97 0.07 345

MEAN NA NA NA 1.27 3.39 1.4 94 96.9 0.066 499.7

SD NA NA NA 0.28 0.65 0.84 1.70 1.20 0.01 99.99

MEDIAN NA NA NA 1.2 3.2 1 93.5 97 0.07 544

PPK 5 5 0.33 1.23 0.55 0.78 0.53 1.74 1.67

CORRECTION FACTOR (CF) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

PPK*CF (Corrected PPK) 0.83 0.83 0.06 0.21 0.09 0.13 0.09 0.29 0.28

PRI. SCORE 4.17 4.17 0.45 9.48 1.26 2.54 1.17 16.67 16.67

WEIGHTAGE 0.19 0.04 0.19 0.04 0.12 0.12 0.04 0.04 0.19

WEIGHTED PPK 0.79 0.17 0.09 0.38 0.15 0.30 0.05 0.67 3.17

FINAL SCORE 5.76 A Na A Na A A Na A A

A action needed

Na no action



PRODUCT ABCD 400 MG BATCH NO B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 RANK (1-3-5) WEIGHTAGE

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 1 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 1 0 0 0 0 0 0 1

OOS/OOT 0 0 0 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 -1 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 0 -2 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 -1 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 0 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

DEVIATION 0 0 0 0 0 0 0 0 0 0

OOS/OOT 0 0 0 0 1 0 0 0 0 0

RECALL 0 0 0 0 0 0 0 0 0 0

MARKET COMPLAINT 0 0 0 0 0 0 0 0 0 0

TOTAL 26 1.00

1

ASSAY 

(95-105%)

IND. IMPURITY 

(NMT1%)

TOT. IMPURITY

 (NMT2%)

RS 

(NMT 3500PPM)
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DESCRIPTION

IDENTIFICATION

LOD (1-4%)

UOD/AV 

(1-15)

ACID RELEASE 

(NMT10%,0-10%)

BASE RELEASE 

(NLT 90%, 90-100%)
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