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Why Particle Size Matters and How We Measured It

PURPOSE OF THIS STUDY   Determine whether routine particle size methods produce comparable values across 
laboratories and technologies, or whether a reported number is only meaningful alongside the method that produced it.

Why Particle Size Matters

Particle size drives filler consistency and 
product quality and is routinely specified 
and compared as a single reported 
number.

A Number Alone Is Not 
Enough

Measurement principle, particle shape, 
and instrument settings all move the 
reported value, so a size cannot be 
interpreted without its method.

Common Reporting 
Metrics

Dx[10], Dx[50] and Dx[90] - the sizes 
below which 10%, 50% and 90% of the 
distribution falls - gave a common basis 
for comparing laboratories and methods.
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Sample Properties Measurement 
Principles Reported PSD Data Interpretation



Study Design: Comparing Routine PSD Methods
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4 Commercial 
Products

OBJECTIVE   Conduct a proficiency testing study across eight laboratories to evaluate interlaboratory variability and method 
comparability when laboratories apply their routine particle-size methods to dry and wet nicotine pouch fillers.

Product Manufacturer

CP1 Dry Pouch Filler 1 Helix Innovations

CP2 Wet Pouch Filler 1 Helix Innovations

CP3 Dry Pouch Filler 2 Swedish Match

CP4 Wet Pouch Filler 2 Swedish Match

Dx[10], Dx[50] and Dx[90]: the particle sizes below which 10%, 
50% and 90% of the distribution falls.



Method Summary and Recommended Uses
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KEY TAKEAWAY   Method selection should be based on the intended application rather than expecting direct agreement 
between technologies.

Sieving Dynamic Image Analysis Laser Diffraction

Principle Physical separation Image analysis Light scattering

Advantages Simple, intuitive, inexpensive Size and shape information Fast, broad range, wet compatible

Limitations Dry material; throughput and resolution 
limitations

Descriptor, optics, and dispersion 
dependent

Refractive index and shape 
assumptions

Best Use Routine mass-based measurement of 
dry fillers Size and morphology characterization Rapid screening across dry and wet 

fillers



Sieving Results for Dry Fillers (CP1 and CP3)
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CP1 – Dry Pouch Filler 1 CP3 – Dry Pouch Filler 2

Lab 1 Lab 2 Lab 3 Lab 4 Lab 1 Lab 2 Lab 3 Lab 4

Dx[10] (μm) 129.7 143.1 139.1 131.7 165.0 151.2 161.9 156.4

Dx[50] (μm) 315.3 325.4 314.3 315.2 288.7 278.3 277.7 299.2

Dx[90] (μm) 652.3 623.2 500.0 534.8 438.0 434.7 416.0 469.2

CP1 – Dry Pouch Filler 1 CP3 – Dry Pouch Filler 2

Key Takeaway   Dry fillers showed good agreement between laboratories; Dx[50] differed by only 3.5% for CP1 and 7.5% 
for CP3, while Dx[90] was more sensitive to sieve-stack configuration.



DIA for Dry Pouch Fillers (CP1 and CP3)
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Lab 5 Lab 6 Lab 5 Lab 6

Dx[10] (μm) 143.97 174.65 156.76 216.76

Dx[50] (μm) 327.66 381.14 262.25 346.38

Dx[90] (μm) 560.68 625.96 420.29 535.26

CP1 – Dry Pouch Filler 1 CP3 – Dry Pouch Filler 2
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KEY TAKEAWAY   Lab 6 reported larger sizes than Lab 5. Dx[50] differed by 15% for CP1 and 28% for CP3. This is 
consistent with EQPC forcing a circular shape and a 20 μm lens limit against 1.8 μm for Lab 5. CP1 distributions overlap; the 
broader CP3 distribution is more sensitive to shape and dispersion differences.



Gravity-Fall DIA Enabled Measurement of Wet Fillers
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CP2 CP4

Dx[10] (μm) 194.41 96.50

Dx[50] (μm) 373.68 262.20

Dx[90] (μm) 650.36 394.05

0

4

8

12

16

20

24

10 100 1000 10000

EQ
PC

 q
3 

(V
ol

.) 
D

is
tr

ib
ut

io
n 

(%
)

Particle Size (μm)

CP2

CP4
Only Lab 6 measured wet fillers

Lab 5’s air-dispersion module was not suitable for CP2 and CP4. Lab 
6’s gravity-fall module allowed the wet fillers to pass through the 
measurement zone.

KEY TAKEAWAY   Wet-filler DIA was feasible with gravity fall, but one reporting laboratory is insufficient for evaluating 
interlaboratory reproducibility.



Laser Diffraction: Cross-Lab Agreement Across Fillers
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Lab 7 Lab 8 Lab 7 Lab 8 Lab 7 Lab 8 Lab 7 Lab 8

Dx[10] (μm) 114.7 165.3 68.2 97.8 134.7 139.2 27.7 33.6

Dx[50] (μm) 284.2 354.8 254.3 273.8 259.5 255.8 173.5 198.2

Dx[90] (μm) 570.7 643.3 556.3 567.2 458.3 445.5 384.8 376.0

CP1 CP2 CP3 CP4
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KEY TAKEAWAY: Laser diffraction measured all four fillers. Agreement was strongest for CP3 and for the upper distribution 
intercepts of the wet fillers.
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Reported Particle Size is Method Dependent
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Dx[90]
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SIEVING 
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DIA 
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LASER DIFFRACTION 
(LABS 7–8)

KEY TAKEAWAY   Across products, reported values reflected both measurement principle and laboratory configuration.

■ Dx[10] ● Dx[50] ▲ Dx[90]



Statistical Analysis Overview

FROM DATA TO STATISTICS   The measured distributions show what differs; further analysis indicates which differences 
are statistically meaningful.

How the Analysis Was Run

• Statistical comparisons evaluated differences within techniques and 
between techniques for each product and distribution intercept.

• Data were analyzed separately for each sample, CP1 through CP4.

• Labs using the same method were combined to compare methods.

• Limited data for some methods and samples means a few 
differences were not statistically significant but may still be of 
concern.

Replicates Analyzed by Lab and SampleLab CP1 CP2 CP3 CP4
Lab 1 3 - 3 -

Lab 2 3 - 3 -

Lab 3 3 - 3 -

Lab 4 3 - 3 -

Lab 5 3 - 3 -

Lab 6 6 6 6 6

Lab 7 6 6 6 6

Lab 8 6 6 6 6
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Statistical Analysis – CP1 (Dry Pouch Filler 1)

• Between-method comparisons:

– Dx[10]: DIA differed from sieving and laser diffraction

– Dx[50]: DIA differed from sieving and laser diffraction

– Dx[90]: No significant between-method difference

• DIA is significantly different than both sieving and laser diffraction for Dx[10] and Dx[50] and no significant difference for Dx[90]
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KEY FINDING:   Methods are equivalent at the end of the distribution but disagree in the fines and at the median. 



Statistical Analysis – CP3 (Dry Pouch Filler 2)

• All three methods differed for Dx[10] and Dx[50]

• DIA differed from sieving and laser diffraction for Dx[90]

• DIA showed within-method variation across all three intercepts

• Laser diffraction within-method variation was observed at Dx[90]
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KEY FINDING:   CP3 showed significant between-method differences at every distribution intercept.

Dx[10] Dx[50] Dx[90]



Statistical Analysis – CP2 (Wet Pouch Filler 1)

• DIA and laser diffraction differed at Dx[10], Dx[50], and Dx[90]

• Within-method variation was observed for both techniques

• Only one DIA laboratory contributed CP2 data
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KEY FINDING:   Significant method effects were observed across all intercepts.
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Statistical Analysis – CP4 (Wet Pouch Filler 2)

• No significant within-method variation was observed for Dx[10] or Dx[90]

• Significant within-method variation was observed for Dx[50]

• DIA and laser diffraction differed at all three intercepts
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KEY FINDING:   DIA and laser diffraction differed across all intercepts; within-method variation was limited to Dx[50].
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Conclusions

BOTTOM LINE   Reported particle size values can only be understood alongside the method that produced them, so 
compare values within a method rather than across methods, and select the method by availability, analytical need, and the 
question being answered.

1 Results were method dependent
Different measurement principles did not produce directly interchangeable values.

2
Sample state constrained method applicability
Sieving was effective for dry fillers; DIA depended on dispersion configuration; laser diffraction measured both dry and wet 
fillers.

3 Standardization of reporting must include method-specific settings
Sieve stacks, shape descriptors, optics, dispersion, and instrument settings influenced comparability.
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THANK YOU!
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