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Process Map linked to DFM

Conclusion
As demonstrated, the AM-QbD Risk Assessment process 
for OINDPs has been fully considered to fully mitigate the 
analytical risk associated with testing OINDPs in different 
laboratories within GSK.  Key to this process is the scoring 
system (for prioritising potential method factors that need 
to be mitigated) that has been developed, piloted and 
established within GSK R&D. 

Outputs from Prioritisation matrices and FMEA 
exercises that come out of AM-QbD Risk 
Assessments held in EMPACT templates.
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Introduction
Fundamental to any method development is being clear on the design intent of the method.  Method Performance Criteria
and Method Operational Intent are two important aspects of this design intent.  
Project Background
Throughout the lifecycle of a given Orally Inhaled and Nasal Drug Product (OINDP) method it is inevitable that there will be 
changes in the ‘method environment’ that can impact its operation. Changes/improvements to a method should be made with 
reference to a method knowledge repository. GSK’s repository is entitled EMPACT (Experimental Method Parameter 
Assessment Control Tool).
Aims
Ø Describe the repository and provide an overview of the analytical method risk assessment process used at GSK for 
OINDPs with some examples for MDI and DPI Products.
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Variables

Inclusion of 
factors to be 
Controlled 
alongside 
‘’X’’ and ‘’N’’ 
factors for a 
DPI product

Example of 
‘’X’’ factors 
held in 
EMPACT for 
an MDI 
product

Example of 
‘’N’’ factors 
held in 
EMPACT for 
an MDI 
product

• Cross inhaled Project 
application 
(automation MDI and 
DPI)

• QbD example for 
introduction of inhaled 
product automation 
has been presented to 
FDA

• Reduction of 
potential Analyst error 
using Automation

Method Performance Criteria are driven by an 
understanding of the process monitoring and control 
requirements and the ability to maintain the Product Design 
Space, i.e. the ability to meet the required critical quality 
attributes (CQAs). CQAs are identified, through a thorough 
understanding of those attributes of a drug substance or a 
drug product which may need to be controlled in order to 
assure the safety or efficacy of a product. This control can 
be achieved via specification limits, In Process Controls, in 
line monitoring and Process Analytical Technology etc.
Method Performance Criteria are defined by using a 
rigorous approach for identifying all the potential method 
factors that need to be controlled to assure method 
performance and through the use of risk assessment tools 
and prioritised experimentation that eliminate areas of risk. 

Variab le Failu re  Mode (Ca tegory) Fail ure Eff ect s Se verity     ( S) Oc currence 
(O) De tec tion  (D) Ris k Pr ior ity  

Number ( RPN)
Ris k Score  

(L /M /H)

Include  in 
Ruggedne ss 

Study        

A8 Air bu bble s in line EQU IPM ENT Red uced  solve nt po ssibly p oor  rec over y 1 2 4 8 L  
A9 Piercin g spe ed EQU IPM ENT po ssibly blo w blen d ou t into  volum etr ic 2 3 5 30 M Pos sib le
A1 2 Position  of s trip in  gr oove EQU IPM ENT po tent ia lly low re cove ry 5 2 1 10 L  
A1 6 Blunt n eed le EQU IPM ENT no t pier ce p rop erly 2 1 4 8 L  
A1 8 Tu bing EQU IPM ENT Red uced  solve nt po ssibly p oor  rec over y 1 2 4 8 L  
B1 Te mp era tur e ENVIRONM ENT Ina ccur ate solven t volu mes 2 1 2 4 L  
B2 Position  of e quip men t in la b ENVIRONM ENT no  kno wn  eff ects 0   
B3 Vibra tion o f ad jacen t eq uipm ent ENVIRONM ENT no  kno wn  eff ects 0   
B4 RH ENVIRONM ENT no  kno wn  eff ects 0   
D2 Drip / dr aining  tim e METHOD low r ecov ery 2 1 5 10 L  
D3 Blis ter mar king  (e. g. pe ncil, n o m ark in g, e tc.) METHOD con tam inatio n an d inc orr ect id  of b lister s 2 2 2 8 L  
E1 Blis ter dime nsion s (e .g. d epth , width ) MATERIALS no t pier ce p rop erly 5 2 1 10 L  

E2 Sealing  of s trip MATERIALS Was h the  land fill ar ea a rou nd t he b lister  
(with in th e clam p) 2 1 5 10 L  

E3 Fo il thickn ess MATERIALS Shallow nee dle was h he ight,  not washin g 
pr ope rly, p oten tial low r eco very 2 1 5 10 L  

E5 Solven t viscosity MATERIALS no  kno wn  eff ects 0   
F1 Chan ge Height  of p latfo rm PEOPLE Pote ntial los s of dru g with splash  back 3 2 4 24 M Pos sib le
F2 Spee d of  lever s PEOPLE Sam e as A9 0   
F3 Non tighte ning  of p latfo rm PEOPLE F la sk ca n fa ll and bre ak 5 1 1 5 L  
F4 Strip placem en t PEOPLE Sam e as A1 2 0   
F5 Inco rr ect lev er p roc ess PEOPLE No s olvent  into flask, no r eco very 5 2 1 10 L  
F6 not  clam ping  red  lever  com ple tely PEOPLE Solven t leak , po or r eco very 5 2 1 10 L  
F7 Fo rge tting  to p ierce PEOPLE Solven t leak , no  rec over y 5 2 1 10 L  

F8 Inco rr ect lev er p roc ess PEOPLE Pierce d b y solven t fo rce, pote ntial lo w 
re cover y 2 2 4 16 M Pos sib le

• Manual manipulation of the strip
• Controlled alignment of piercing
• Standardised process
• Sample recovery by pumped solvent
• Volumetric process 
• Removal of wash bottles
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Any proposed changes that 
take the method outside its 
proven design space are risk 
assessed and for high risk 
changes an evaluation or 
equivalence exercise is 
performed to assure method 
performance criteria are still 
met. Method specific learnings 
are used to update the method 
knowledge repository. 
Technique learnings are used 
to enhance the risk 
assessment process for future 
methods.  This is particularly 
important for automated 
methods for OINDPs.

V ariable V ariable 
Class 

Process 
S tep

PM  Importance 
Score (IS )

PM  Risk Score 
( H/L )

FME A Risk 
Priority  Number 

(RPN)

FM EA Risk 
Score (L/M /H)

E1
Carton ing to  protec t overwr ap - overwrapped pack s 
r ec eived in  box es  of 50 - need to  be r andom ised prior to 
s tab i li ty .

C  0  0  

E2 Cr ac ked foi l N  0  40 M
A12    0  0  
A10    0  0  
A14    0  0  

B2 How quick ly does  equil ibration tak e p lace with  a  g iven 
pack  wi th  a  g iv en probe.  

X  8 H 0  

B4    0  0  
D20    0  0  
C4 0 0  0  0  
C6    0  0  
C7    0  0  
C8    0  0  
C1 Q ual itech will  on ly measure holes >25m ic ron   0  0  
C2 F or  probe measurem ent we need to  m inim is e lab a ir 

ingr es s into  ov erwrap
C  0  0  

C3 V is ual  inspection C  0  0  
F2 Consistenc y of testing C  0  0  
F3 P osi tion/s ize of ho le  for pr obe C  0  0  
B7    0  0  
B3    0  0  
B6    0  0  
F1 Dam age to pack  during handling C  0  0  

Variab le Ac curac y Prec ision Repeat abi lity Reproduc ibil ity Se lect ivit y Linea rit y Import ance 
Score ( IS)

Ri sk Score 
( H/L)

Inc lude in M et hod 
De vel opme nt  

(YES)

I ncl ude in  
Robustness  Study       

A5 instrument vibration 5 5 5 5 1 1 22 H  YES
A1 5 Damping system dif ferent f rom site 1 to site 2 1 3 3 3 1 1 12 H  YES
B1 look  at impact  on time between priming and collection 5 5 5 5 1 1 22 H  YES
D1 Shake duration 5 5 5 5 1 1 22 H YES YES
D2 Shake Speed 5 5 5 5 1 1 22 H  YES
D3 Hold time 5 5 5 5 1 1 22 H YES YES
D4 Speed to actuate 5 5 5 5 1 1 22 H  YES
D8 Release speed 7 5 5 5 1 1 24 H  YES

Variable Fai lure Mode (Category) Fai lure Effects Severity    (S)
Occurrence 

(O) Detection  (D)
Risk Priori ty 

Number (RPN)
Risk Score 

(L/M/H)

Include in 
Ruggedness 

Study        

A2 Mouthpiece EQUIPMENT
poor fit resulting in leak/f low rate, angle 
change when firing into stack 4 1 2 8 L  

A3

On the fully qualif ied Site 2 Automated Systems, 3 sets of 5 CIs each by 3 
analysts (total 15) will be collected both manually and using the Automated 
System.  The testing must be completed within 1 month for the sample 
data sets to be equivalent.

EQUIPMENT dif ferent  timings from different units and 
dif ferent  configurations lead to failed spec.

5 5 5 125 H YES

A4 stack to sample alignment EQUIPMENT poor fit resulting in leak/f low rate, angle 
change when firing into stack

3 2 1 6 L  

A6 temp/humidity cont rol EQUIPMENT repeat test 1 5 1 5 L  
A7 sample to f ire motor alignment EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A8 system t imings (between systems) EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A9 differences bewteen prime and collection (inter and int ra build) EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A10 shake to fire delay differences (different builds) EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A11 differences in method settings (between sites) - release speed. EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A12 differences in sample holders between sites EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A13 differences in pumps (DC vs AC) EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A14 airflow at  the waste position between units EQUIPMENT poor repeatability, step change 5 5 1 25 M Possible
A16 Ram tips - standard material EQUIPMENT  1 1 1 1 L  

B3
Room being designed at Site 3 with control on Temp +/- 3C but  no humidity 
cont rol ENVIRONMENT

delay in priming and collection,  going outside 
the method range during collection 5 4 1 20 M Possible

B6 Pump warm up time ENVIRONMENT unstable f low rate resulting in change in CI 
prof ile

5 1 5 25 M Possible

B7 posit ion of temp/humidity probe ENVIRONMENT
outside of  method parameters (may result in 
testing when outside parameters or stopping 
test thinking outside the parameters)

5 4 1 20 M Possible

B8 acetone rinse impact ENVIRONMENT low results on 6,7F (Product  A) 1 1 1 1 L  
B9 stack equilibration in the Automated System ENVIRONMENT dif ferent  particle size distribution 5 3 1 15 M Possible
B10 locat ion of the Automated System ENVIRONMENT  1 1 1 1 L  
D9 Innova for fire down METHOD dif ferent  BOU to EOU rise 3 3 1 9 L  
F2 Analyst test ing PEOPLE not applicable to Automated System 0 0 0 0   
F3 Analyst test ing (seating shot before putting on Automated System) PEOPLE af fect  force to actuate during learning step 5 2 1 10 L  


