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Key Factors 
ÅImpactor Control  

ÅCoating 

ÅLeak testing 

ÅMensuration 

ÅMethod Control Strategies 

ÅAnalytical methodologies 

ÅDevice handling 

ÅEfficiency 

ÅNew Developments 

ÅAbbreviated Impactor 

Measurements (AIM) 

ÅAlternatives to cascade 

impaction? 
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The Hardware 

Andersen 

(ACI) 

Next Generation 

Impactor (NGI) 

Marple/Miller 

Multi Stage 

Liquid 

Impinger 

(MLSI) 
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Andersen Cascade Impactor (ACI) 

ÅIndustry Standard for a long time 

ÅRobust and Compact 

ÅPerformance well understood 

ÅFull classification of respirable fraction 

possible 

ÅñAutomatableò 

ÅOrigins lay in environmental science 

ÅTricky to Wash down 

ÅIn-situ sample prep impossible 

ÅInter-stage losses can be high 

ÅA high degree of skill, including manual 
dexterity is required to obtain consistent 
results - (Christopher, D., et al. (2003), J. Aerosol Med., 
16:235-247) 
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Next Generation Impactor (NGI) 

ÅBulky (Base unit Heavy) 

ÅFlow resistance 

ÅSome initial Quality Issues 

ÅCorrosion/jet occlusion 

ÅServiceability 

 ÅFull classification of respirable fraction 

ÅAutomation in mind 

ÅLow inter -stage losses  

ÅIn-situ sample prep possible  

ÅFaster turnaround (however labour -intensive  cf laser diffractometry 

time of flight Systems) 

 

First Impactor designed specifically for Pharma industry 

courtesy MSP Corp. 
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Plate Coating 

Å Impactor Collection Surface Coating (DDL14) 

ÅHighlighted the range of coating practices in use 

ÅRange of coating materials 

ÅOpportunity to Standardise?- Yes?? 

ÅRe-validation could be a barrier to this 

ÅProvided a ready reference to the range of practices and materials 

in use 

ÅCleaning Best Practices (Survey ï DDL17) 
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Impactor Leak testing (EPAG Study) 

ÅA new method devised to 

measure impactor leakage 

ÅDDL18 ï Poster made 

recommendations regarding 

criteria for a suitable in-use leak 

test 
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Impactor type 

 
Operational 

flow 

 

Mole flow* at 1% of 

operational flow 

 

Internal impactor volume 

according to [3] 

 

Corresponding 

leak rate* 

 NGI with UIP 

 
15 L/min 

 
0.0062 moles/min 

 
1245 mL 

 
12 kPa/min 

 NGI with UIP + pre-separator 

 
30 L/min 

 
0.0125 moles/min 

 
2025 mL 

 
15 kPa/min 

 ACI with UIP 

 
28.3 L/min 

 
0.0118 moles/min 

 
975 mL 

 
29 kPa/min 

 ACI with UIP + pre-separator 

 
30 L/min 

 
0.0125 moles/min 

 
1155 mL 

 
26 kPa/min 

 *at ambient conditions: T=293.15 K (=20ÁC), p=101.3 kPa (=atmospheric pressure). 
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Impactor Qualification/Mensuration 

 
ÅMensuration of Impactor jet diameters 

ÅOptical measuring systems 

typically used  

ÅMost commonly used method for 

determining CI ñfitness for purposeò 

ÅPharmacopoeial Guidance focuses on 

achievable manufacturing tolerances 

ÅAlternative limits can be 

justified on a case by case 

basis 

ÅCan we establish appropriate limits by 

understanding the capabilities of our 

measuring systems?  
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Impactor Mensuration (EPAG Study)   

ÅAccuracy Assessment (6 Sites) 

Å Calibrated Reticles Ex. Copley  

ÅChrome and Glass spot reticles  

(0.254 - 5.5 mm) 

Å Ring gauges ex. Westech 1.0, 2.5 & 4.5 mm 

Å Chrome spots better than 1% @ 0.254mm 

Å Glass Spots worst case >2% @ 0.254mm 

Å Ring Gauges all within 1% of Certified values 

Å Findings submitted to PharmSciTechnol Rev. 
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ÅPrecision Assessment (9 Sites) 

ÅTwo ACI Stages (2 & 7) 

ÅFive Measurement systems evaluated (AVIS/Mituoyo/RAM 

Omnis/RAM Data Star/Mondo) 

ÅGood Reproducibility of measurement across sites 

 

Impactor Mensuration (EPAG Study)   
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Method Control Strategies 

Minimising Variability of Cascade Impaction Measurements in 

Inhalers and Nebulizers  

 

Bonam, Christopher et al for IPAC-RS; AAPS PharmSciTech, 

Vol 9, No. 2, June 2008 

 

ñThe results illustrate the intricate network of underlying 

causes of CI variability with the potential for several multi-

way statistical interactions. It was also found that 

significantly more quantitative information exists about 

impactor related causes than about operator-derived 

influences, the contribution of drug assay methodology and 

product related causes , suggesting a need for further 

research in those areasò  
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Method Control Strategies 

ÅEnsure the method requirements are consistently met via control of 

the identified critical analytical method parameters. 

Å Appropriate Analytical test 

method validation/SSTôs 

Å API recovery from impactor 

(mass balance checks/re-

wash Strategies) 

Å Standardized device handling 

Å Shake/Fire for pMDI  

Å Continued training and 

monitoring is also important 

for OINDPs 

Å Product specific issues 

Å Direct impact of validation 

ÅProduct properties 

Å Electrostatics ï DPI? 

 

Measurement of Operator 

shake/fire inputs 
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Analysis Efficiency ï NGI vs ACI  

ÅTotal mean 79 mins & 59 mins 

for ACI & NGI respectively (NGI 

21% quicker) 

Å5 ACI & 8 NGI per analyst per 

day (50% more) 

Å14 Companies took part (coded) 

ÅOverall NGI Showed 

improvements in throughput 

ÅMany NGIôs not yet in future use 
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New Developments 

 

Å Abbreviated Impactor Measurements (AIM) 

Å A simplified Impactor based approach to the problem of 

inhaler Aerosol Particle Size Characterisation 

 

Å Alternatives to Cascade Impaction? 
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Background - AIM 

ÅAssessment of particle size distribution from oral inhaled products 

(OIPs) is typically by multi-stage cascade impactor (CI) 

ÅGold standard method: 

ÅProvides aerodynamic size 

ÅTraceability to drug mass 

ÅSystem suitability verifiable through mass balance 

ÅThough cumulative error in drug recovery can adversely effect 

this  

AIM is a concept and various impactor tools are available to us 

ÅEssentially modification of existing systems 

ébut full resolution CI measurements are complicated 
and therefore both time -consuming and prone to error  

[ Bonam et al . AAPSPharmSciTechnol. 2008;9:404 -413 ]  
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Examples of AIM Systems 

 

Copley Short-Stack Fast
Screening Andersen Impactor

Westech Short-Stack
Fine Particle Dose Impactor

MSP Fast Screening
Impactor

Reduced NGI (R-NGI)
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Full Resolution CI Measurements 

ÅPrimary focus is on 

assessing changes in sub-

fractions that are believed 

pertinent to predict particle 

deposition in respiratory 

tract 

ÅSecondary focus on the 

APSD itself: 

ÅOften assumed log-normal 

and uni-modal in estimates 

of MMAD and GSD 


