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METHODOLOGY FOR TREND RANGE


1.0 
Objective:


To define the methodology in order to derive the range fixation for the trend analysis for various parameters.



2.0
Scope:

This procedure is applicable to the operational parameters (critical parameters), yield, analytical test parameters such as related substances, assay, residue on ignition, LOD, microbial parameters for water, etc. 
3.0
Responsibility:




Production
-
To provide the data of the batches




QC

-
To provide the testing data of the batches

QA
-
To compile the data, prepare, review and approval of the methodology
4.0
Procedure:

Preamble:


Intermediates, Drug Substances (API) and Drug Products are produced by following Standard Operating, Testing and Calibrated Procedures governed by Good Manufacturing Practices. 

Critical Process Parameters, In-Process checks, Yields and Test Results have limits or ranges as specification. 

But the consistency of producing the product within the specification limit indicates the process capability. At the same time maintaining of specification limits within stringent acceptable range strengthen the process efficiency further. 

To fix a stringent acceptable range, certain methodology should be followed.

The results that are out of the stringent range shall be called Out of Trend result or Outlier result.
4.1
Methodology, 3 sigma (3 σ ):
4.1.1 A minimum of 25 - 30 batches data shall be compiled for fixing the Trend range.  If suppose 25 batches data is available then follow as per 4.1.2. 
4.1.2 Results that shall be obtained from the 25 batches tabulated, average value, minimum and maximum values are noted.
4.1.3 Standard deviation will be calculated for these 25 batches. Excel spread sheet shall be used for Standard deviation calculation.
4.1.4 Standard deviation will be multiplied by 3 to get the                        3 sigma (3 σ) value.
4.1.5 Maximum limit will be arrived by adding the 3 σ value to the Average value of 25 batches.

4.1.6 Minimum limit will be arrived by subtracting the 3 σ value from the Average value of 25 batches. Minimum value may come in negative also at times.
4.1.7 The above maximum and minimum limits in 4.1.5 and 4.1.6 shall be taken as the Trend range for upper and lower limits.

4.1.8 Any value that shall be out of this range will be considered as Out of Trend (OOT) value or Outlier value.

4.1.9 Wherever specification has only Not more than, then only Maximum limit for trend can be considered. Minimum limit should be excluded.

4.1.10 Wherever specification has range then both the Maximum and Minimum limits for trend should be considered.

4.1.11 The following  table (Table-1) is the example for the methodology of calculating unknown impurity-1 in CEA amide 2007 batches :

Table - 1

	Batch No.
	Unknown impurity-1

	07001
	0.06

	07002
	0.28

	07003
	0.41

	07004
	0.20

	07005
	1.42

	07006
	0.28

	07007
	0.27

	07008
	0.92

	07009
	0.89

	07010
	1.01

	07011
	0.30

	07012
	0.40

	07013
	0.30

	07014
	0.40

	07015
	0.30

	07016
	1.00

	07017
	0.50

	07018
	1.70

	07019
	0.40

	07020
	0.90

	07021
	0.30

	07022
	0.80

	07023
	0.90

	07024
	0.90

	07025
	0.60

	
	

	Max. value 
	1.70

	
	

	Min. Value
	0.06

	
	

	Average Value
	0.62

	
	

	Standard deviation
	0.407771178

	
	

	3 Sigma value
	1.223313533

	( 3 x SD )
	

	
	

	Max. limit (Trend)
	1.84

	
	

	Min. limit (Trend)
	(-)0.61

	
	

	Specification
	NMT 3.0 %



Note: 
Minimum limit for trend should not be considered in above case as the specification has only Not More Than (NMT) specification.


The trend limit for unknown impurity-1 is 1.84 %
4.2
Out of Trend investigation and inference:

4.2.1 Any batch that shall fall in the Out of Trend should be investigated as per the Outlier results part in the Out of Specification (OOS) procedure.

4.2.2 Trend range can be calculated for Critical Parameters, Time cycles and Yield in the Production areas.

4.2.3 Trend range can be calculated for Assay, Related Substances (impurity profiles), Residual solvents, Loss on Drying (LOD), Residue on ignition (ROI), pH, Moisture content, etc. for Intermediate/Finished Product testing.
4.2.4 If more batches are falling in Out of Trend range, then process or testing should be evaluated for its accuracy and consistency.

4.2.5 Out of Trend investigation shall be done as per the format provided in annexure-1 in the following page.

4.2.6 QC and production should be aware of Trend limits in order to address the OOT results.

4.2.7 If required, control samples can be evaluated whenever any OOT evaluation is missed.

4.2.8 QC should communicate to production after completing their investigation, whenever OOT is confirmed.

4.2.9 OOT investigation should be completed by investigating the root cause, suggesting the corrective action and preventive action.

4.2.10 OOT observations during the Annual Product Quality Reviews should be addressed.

5.0
Records:
Nil

6.0
Formats: 
OOT investigation format – Annexure-1

7.0
Annexure:
Annexure-1 -  OOT investigation format
8.0
References:
Investigating OOS test results for pharmaceutical production, U.S. Department of Health and Human Services, Food and Drug Administration, Center for Drug Evaluation and Research (CDER), October 2006, Pharmaceutical CGMPs 

9.0
Abbreviations:




9.1
OOT
-
Out Of Trend




9.2
OOS
-
Out Of Specification




9.3
LOD
-
Loss On Drying




9.4
cGMP
-
current Good Manufacturing Practices




9.5
SD
-
Standard Deviation

Annexure-1

OUT OF TREND INVESTIGATION :

	Intimation:

	From
	
	To
	

	Product:

	Batch No.
	Test
	Result
	Specification
	Trend limit

	
	
	
	
	

	
	
	
	
	

	Investigation :



	Initiated by (QA)
	N=
	S=
	D=
	Date

	Observation:

Note:  Attach separate sheet if required.

	Reported by:

	Department 
	N=
	S=
	D=
	Date:

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Corrective action

	Department 
	N=
	S=
	D=
	Date:

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Preventive action:

	Department 
	N=
	S=
	D=
	Date:

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Closure of OOT:

	QA
	N=
	S=
	D=
	Date:


