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ICH Q14

Reportable Result: the result as generated by the

analytical procedure after calculation or processing and

applying the described sample replication. (ICH Q2)

ICH Q2(R2)

The experimental design of the validation study

should reflect the number of replicates used in

routine analysis to generate a reportable result.

USP <1220>

Stage 1:

Optimization of performance characteristics of the

analytical procedure such as accuracy, precision,

…; this includes a preliminary replication

strategy for samples and standards.

APLM Stage 2
Robust Final LC 

Method

Replication Strategy 
Optimization

Regulatory Perspective
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β = Bias

σ = Precision

USP <1220>

Total analytical error (TAE) represents the overall error in a test result that is attributed to imprecision and

inaccuracy; TAE is the combination of both systematic error of the procedure and random measurement error.

Two Critical Considerations:

1. The Negotiated Total Analytical Error (TAE) Allowance for the Analytical Method.

2. The Integration of Precision and Bias into a single Interval Metric – USP <1210>.



© Cromingo e.K. 2024

Replication Strategy Optimization

Rejection Zone

Safe and Efficacious Range

Acceptance Zone (Meets Specification)

UALLAL

-2σ +2σ-2σ +2σ

Rejection Zone

Safe and Efficacious Range

Acceptance Zone (Meets

Specification)

UALLAL

-2σ +2σ-2σ +2σ

Rejection Zone Rejection Zone
Guard

Band

Guard
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Reportable Value

Guard Bands acknowledge the 

presence of Bias and Precision 

Limits and the need to incorporate a 

characterized TAE into the 

“Acceptance Zone”.

Acceptance Zone is narrower to

incorporate the characterized TAE.

Interval Tests: Tolerance Interval (T.I.) or Prediction Interval (P.I.)

TAE reflects combination of β and σ. It 

represents the range, where the true 

value can be expected with the 

defined degree of probability and 

uncertainty.

TOST: With a chance of 50% the true value is outside the Acceptance Zone

The Accpetance Limits for 

the Analytical Method need 

to be set smaller than the 

actual product 

specification limits
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Fusion QbD has adopted the approaches described in USP <1210> and USP <1220> 

regarding TAE, Guard Bands and Interval Tests.
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To be defined:

➢ Target Value

➢ Acceptance Limit

➢ TAE Limits

➢ Interval Type

➢ Desired Probability [%]

➢ Tolerance Alpha [%]



© Cromingo e.K. 2024

Replication Strategy Optimization

➢ Target Value: Expected/Desired Outcome

➢ Acceptance Limit: +/- Range in Target Value Units defining the Acceptance Zone

➢ TAE Limits: Combined error from sample preparation and injection (in target level 

units)

• For example, given a target of 100%, ± Acceptance Limits of ±2.00 (98.0 – 102.0), and an 

allowance of 40% for error (60% for production), you would enter ±0.80 (40%*2.00 = 0.80). 

➢ Interval Types, selection according to risk profile

▪ Tolerance Interval: Wider range than T.I.

▪ Prediction Interval: More rigorous than P.I.

➢ Desired Probability [%]: Proportion of the overall data distribution required to fall 

within the interval

➢ Tolerance Alpha [%]: Desired level of confidence in the result. The reverse one-

sided expression for the confidence interval. 

Definitons
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The TOST analysis is a variance-only analysis which 

does not incorporate the estimated bias from the target 

(true or expected value), and therefore treats the grand 

average of the data as the assumed Target (zero bias 

assumption).

The TOST analysis determines the magnitude of the 

error* in a Reportable Result, given the magnitude of 

the TAE in an individual measurement, as estimated 

from the data, and the selected replication strategy. 

The analysis compares the Reportable Result error to 

the defined ± TAE Limits.

Pass: the computed error is ≤ the defined ± TAE Limit 

value.

Fail: the computed error is > the defined ± TAE Limit 

value.

TOST – Two One-Sided Test

* Error = Range where the True Value can be expected with the 

defined degree of confidence.
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The Interval Test analysis incorporates the estimated Accuracy 

(bias from the target value) and the TAE estimated from the data. 

The analysis compares the computed Tolerance (or Prediction) 

Interval, based on the user’s specified Desired Probability and 

Tolerance Alpha, relative to the users defined ± Acceptance 

Limits.

Computed Interval – displays the interval generated 

by subtracting the defined ± TAE Limit values from 

the user specified Acceptance Limit values for the 

response. This defines the required guard band 

width.

Pass: the computed Interval is ≤ the Required 

Guard Band Width value.

Fail: the computed error is > the Required Guard 

Band Width value.

Guard Band Width – the distance the Acceptance 

Limits must be moved inside the original limits 

(moved closer to target) given the Computed 

Tolerance Interval.

Note – the Tolerance Interval is computed from 

1) the magnitude of the overall error in a single 

measurement, defined by the error analysis, 

2) a given replication strategy, and 

3) the user’s specified the Desired Probability and 

Confidence Alpha goals defined in the Analysis 

Wizard for a Reportable Result. 

Interval Tests
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Cromingo e.K. – All Fusion QbD products and services from a single source in 

close collaboration with S-Matrix Corporation. 

Reach out to us directly for further information info@cromingo.com

© 2024 Cromingo e.K.

Fusion QbD® is a mature LC method development software especially designed 
for AQbD approaches in the pharmaceutical industry.

If you want to get the full understanding of how the design region is modelled 
in Fusion QbD, please contact us for our training or consultancy services.

Fusion QbD® is a registered trademark of S-Matrix Corporation. The company is represented around the world by authorized distributors. 

Cromingo e.K. represents S-Matrix in all german-speaking countries and Central Europe.

Contact us for more Information


	Folie 1: Fusion Qbd® Replication Strategy Optimization 
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11

