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Method development according ICH Q14

Figure 1: The Analytical Procedure Lifecycle
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https://database.ich.org/sites/default/files/ICH_Q14 Document_Step2_Guideline_2022_0324.pdf
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From method parameter to analytical control strategy

. Critical
lechnolagics Method Sl Implementation Performance SEG

Selection EHREE Development Strategy

Improve
Parameters P

© Kantisto BV

Prior Mapping Criticality Risk
Knowledge parameters assessment management

Calculation of
Reportable result

| TNF alpha reference Sample
Cell Preparation solution preparation preparations

replicates —
medium preparation ——»
conc. TNF alpha amount of sample calculation formula ——s
solution solution per well
interpolation from

preparation of cell suspension A
response curve

(e.g. temperature, actinomycin)
Results/
Performance Characteristics/

Analytical Procedure Attributes

pre- incubation temperature —»
pre-incubation duration ——»

amount of tetrazolium —,.
salt per well

incubation temperature ——
amount of reference

solution per well incubation duration ——

incubation duration ——
€0, conc. incubation temperature ——+
addition of TNF alpha ——

preparation of pasitive control well—s

CO;conc.  —p

wavelength —
amount of cells —»

Product specific . Dose response
reference Assay Execution curve construction
solution preparation

4 Figure 2 in Annex A of ICH Q14

G| Kantisto




From method parameter to analytical control strategy
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Effect (low, medium, Certainty (low, Proceed to risk
Method parameters significant) medium, high) assessment? Score
Separation buffer pH Significant High Yes cMP
Separation buffer type Significant High Yes CcMP
Capillary coating Significant High Yes CMP
Capillary conditioning Significant High Yes cMP
Sample type and matrix Significant High Yes CcMP
UV detection wavelength Significant High Yes CMP
Injection mode Significant High Yes cMP
Capillary storage Significant High Yes CcMP
. . one . R i s k S:::::: uc:setle Significant High Yes. cMP
Prlor Mapplng Crltlca“ty BGE degassing Significant Medium Yes cMP
Knowledge parameters assessment management BGE filiration Significant Medium Yes cmp
Injection volume Medium High Yes CMP
Applied voltage Medium High Yes CMP
Sample tray temperature Medium High Yes cMP
Sample treatment Medium Low Consider PpCMP
(removal of DNA)
Benzonase storage Medium Medium Consider pCMP
CE vials Low Medium No nCMP
CE UV lamp equilibration Low High No nCMP
time:
Pipette step for sample Low High No nCMP
transfer
Capillary length Low High No nCMP
Capillary diameter Low High No nCMP
Capillary detection Low High Na nCMP
window diameter
Sample buffer Low High No ncMP
concentration
Benzonase type Low High No nCMP
Certainty
Low Medium High
CMP = critical method parameter Effect Low pCMP nCMP  nCMP Table 3 and 4 from reference:
pCMP = potential critical method parameter Medium pCMP pCMP CMP htps://doi /10.1002/elps.8110
c NCMP = non-critical method parameter Significant = CMP CMP CMP ps://dol.org/ Y. elps.
o
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Risk score before mitigation

Risk score a fter mitigat ion

Row
no. cMP

ATP requirement
affected

Possible cause
and effect

Effect Probability  Score (before
(1-10) (1-10) itigati

Proposed

Effect Prohability

1 Capillary
coating

2 Separation
buffer pH

3 Separation
buffer pil

4 BGE
composition

Bias and precision

Bias

Specificity fselectivity
and bias

Bias and precision

Wirus adsorption
to the capillary
wall could
impact bias and
precision

A pH that is o
lawor o high
could cuse
virus
degradation
The pH of the
BGE could
impact the
selectivity and
therefore the
separation of the
adenovirus from
its matrix
componen ts or
other Ad types

Inadequate BGE
compesition
would cause the
matrix
components or
adencvirus to
ackarh,
precipitate, or
aggrezate and
cause an
inaccurate and
imprecise results

10 8 a0

(1-10) (1-10)

Test multiple
capillaries and
coatingsand select
capillary + coating
with good virus
recovery

Find the optimal pH
range for adenovirus
stahility

Sereen several huffer
types (with different
pHs) to evaluate the
impacteon the
sdectivity, Selecta
BGEand pif and
perform arobustness
experiment

Screening of BGE and
capillaries screening to
reduce adsorption
optimize conditions

A PVA coated ) B
capillary wa s
selected o prevent
adsorption of the
adenovirus,
Optimized capillary
conditioning in
between injections
The optimal pH 0 1
range was
determined as pH
6.0-8.5

ABGE containing 10 1
125 mM tris and
338 mM tricine at
PH 2.7 was selected
and optimized This
BGE and pH
allowed for buseline
sepamtion ofall
peaks and could be
reproducibility
prepared (robusty
Use tris/tricine 10 1
buffer Add P5-20 o
BOE SetBGE 1o
125 mM tris and
338 mM tridne and
0.2% wiv PS-200
Introduce an
adenovirus control
sample to monitor
accuracy and
precision

Score (after
mitigation

£

Table 5 from reference: https://doi.org/10.1002/elps.8110
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Figure 5 from reference: https://doi.org/10.1002/elps.8110
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Table 5 from reference: https://doi.org/10.1002/elps.8110

Row ATP requirement Possible cause Effect Probability  Score (before Proposed Effect Probability  Score (after
no. CMP affected and effect (1-10) (1-10) itigati i (1-10) {1-10) mitigation
1 Capillary Bias and precision Vinus adsorption 10 8 8 Test multiple APVA coated 10 3 0
coating to the capillary capillaries and capillary was
wall could coatings and select selected o prevent
impact bias and capillary + coating adsarption of the
precision with good virus adenovirus, C I
remvery Optimized capillary Mitigations ontrols,
coltoringin g SSC. SST
between injections ’
2 Separation Bias A pH that is too 0 a a0 Find the aptimal pH The optimal pH 0 1 0
buffer pH low or too high ran ge for adenovirus range was
could cause stahility determined as pH
virus A0-85
degradation
3 Separation Spevificity /selectivity ThepH of the 7 10 o Sereen several buffer A BGE containing 10 1 10
buffer pH and bias BGE wuld types (with different 125 mM iris and
impact the PHS) to eva luate the 338 mM tricine at
selectivity and impacton the PH 77 was selected
therefore the selectivity, Selecta and optimized. This
separation of the BGE and pH and BOEand pH
adenovirus from perform a robustness allowed for bascline
its matrix experiment sepamtion ofall
companen s or peaks and could be
ather Ad types. reproducibility
prepared (robu st)
4 BGE Bias and precision Inadequate BGE 10 8 B0 Screening of BGE and Use tris/tricine 10 1 10
compesition composition capillaries screening to buffer Add PS-20 to
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atlx 10“ vp /m| (absence of adenovirus adsorption) . Adenovirus concentration: 0.85-1.15 x 10** vp/ml
. Migration time repeatability: <1%RSD
. Peak area repeatability: <5%RSD
. Check for carry-over . gative triangular chloride peak 0.4-0.7
1 injection: blank min
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. ] . ]
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Figure 6 from reference: https://doi.org/10.1002/elps.8110
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But what if you use ready-to-use kits and materials?

Examples

* gPCR Master Mixes

* ELISA kits

* CGE kits

* clEF kits

 HPLC - Pre-mixed mobile phases

* Endotoxin detection kits

* Residual DNA test kits

* DNA/RNA extraction kits

* Bioassay kits for potency or cytotoxicity
* CHO cell line-based potency assays

e Reference standards, calibrants, reagents etc.




But what if you use ready-to-use kits and materials?

 What is the exact composition and reagent quality?  What if the kit, reagent, or column chemistry is
 What are the suitable parameters ranges? modified or discontinued?
 How is the robustness of the kit or material? * How are lot-to-lot variations managed?

Unknown method parameters

Unknown parameter ranges

Unknown robustness

Convenience comes with risk — without understanding, there is no control
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But what if you use ready-to-use kits and materials?
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Convenience comes with risk — without understanding, there is no control




Summary Solutions for Pharmalyte™ Shortage
-- The short version --

Cari Sanger-van de Griend and Hermann Watzig

What is Pharmalyte™? Dealing with the Pharmalyte™ Shortage:
Pharmalyte™ is a commercial brand of carrier Three Scientific Solutions

ampholytes used in capillary isoelectric focusing (1) Dedicated use of available stock
(clEF), a technique for separating proteins based (2) Alternative ampholytes

on their isoelectric point (pl). (3) Alternative procedures

o’

o
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