::: jjj: Innopharma
technology

Particle Size Analysis

Interpretation of results and correlation with orthogonal methods
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Hubble Space Telescope image of the galaxy cluster Abell 2744. Eyecon2 particle sizer, micron image of fluidised granulate
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Particle size, the importance in powder and bulk solid technology
manufacturing.
Particles the VIP
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Particle size methods are not created Configurations:
equally, they all have their advantages Online

o

and disadvantages
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From: Particle Size Measurements, Fundamentals, Practice, Quality,Henk G. Merkus by Alyson Lanciki | Jan 30, 2020
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https://metrohm.blog/author/alametrohm/

Particle Size

* The D-values are computed from the group
of ellipses estimated from the particles

« D50 value, also known as mass-median-
diameter (MMD) is the diameter which
divides the particles into two groups with
equivalent weight / mass.

« Similarly, the mass of particles with
diameters smaller than D10, D50, .., D90
equals to 10%, 50%, ..., 90% of the total
mass
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“length”

Major, minor

Xeq o diameters

Shape parameters can
be calculated!
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Sieve Analysis technology
Particle Width
—
« Each sieve is weighed, and the volume of each t
fraction is calculated in percent by weight, providing paricle
a mass-related distribution. Length
» The resolution of sieve analysis is restricted by the B!

number of obtainable size fractions.

\
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« Astandard sieve stack accommodates a maximum L onal - L
of eight sieves which means that the particle size size — E
distribution is based on just eight data points = E
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Eyecon, _Real-Time particle size and shape technology
_ S\ \ Size Range 50 to 5500 pm

 Research & development

(QbD/DoE/CPP/CQA) Imaging Area  11.25 mm?
« Scale up Pixel Size 5.5 um
* Tech transfer Output PDF. CSV, Jpeg
e Batch PSD D5-D95
« Continuous Instrument GMP
Ratings 21 CFR part 11
Processes: GAMP5
* Fluidised Bed Coating, CE Marking
Granulation, Drying ATEX 2/22
« Twin Screw Granulation IP65.
» Roller Compaction/Milling Configurations In-line, at-line
* Extrusion, Spheronisation Casing 304 Stainless Steel,
materials Glass, Silicon
(gaskets)

Communication Ethernet, USB
OPC UA, DA 3.0
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 At-Line and In-line

« Dynamic, Non-Product Contact, Real :con,
time, digital, no drift, no model building

« Removing/reduce the need for sampling

* Insight what CPP changes the CQA
 Pharma 4.0 ready
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Method of Operation: Image Capture

Particle Size Characterisation | Eyecon, Sample image

0
*)
&0

—  Feret's diometer '
———— Martin's diameter 0
————— Projected area diameter : r
/</ Maximum horizontal intercept Assimned Spheicity i

)

v
i

3
rf_ﬂ

i}

7
(i
il

= .
A
Ty

AN

o
mi#

05

i

0.5

Innopharma

technology

0.5

Feret's diameter
Eyecon, Elliptical Dmaj D_..
Elliptical Dy Dynin

Martin’s diameter

Projected area diameter

Maximum horizontal intercept

Innopharma
technology

14



,,,,,,,,,, = Innopharma
Analysis & the FDA technology

“This guidance...provides '
recommendations on how you, the Analytlcal Procedures

applicant, can submit analytical ‘ :
procedures and methods validation data and Methods Validation

to support the documentation of the for Drugs and Biologics
identity, strength, quality, purity, and ,
potency of drug substances and drug Guidance for Industry

products.’

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/analytical-procedures-
and-methods-validation-drugs-and-biologics
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........ = Innopharma
Analysis & the FDA rechnology

“ . Analytical Procedures
New technologies may allow for greater

understanding and/or confidence when and Methods Validation
ensuring product quality. Applicants

should periodically evaluate the
appropriateness of a product’s analytical

for Drugs and Biologics

methods and consider new or alternative Guidance for Industry
methods.”
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Correlation
Particle Size Correlation
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150 x - Multiple R 0.9964
- R Square 0.9928
></>< * - Adjusted R Square 0.9923
7 Standard Error 17.8506
Observations 18.0000
100
ANOVA
daf 5 M3 F Significance F
l Regression 1 700496245 700496.245 2198.36684 0.00< 0.05 it is significant
Residual 16 5098.30284 318.643927
50 x Total 17 705594.548
Coefficients Standard Error ¢ Stat Pyalue  Lower35%  Upper95% Lower95.0% Upper 95.0%
Intercept -115.729019 8.69131953 -13.3154717 0.000 -134.153794 -97.3042452 -134.153794 -97 3042452
0 51 2.4B388472 0.05297627 46.3B67449 0.000 237158005 2.59618939 2.3715B005 2.59618339
0 50 100 150 200 250 300 350 400 450 500 550 500 630 700 730 800
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The pharmaceutical manufacturing platforms of fluid bed granulation is widely used to modify particle
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with orthogonal methods

v' The importance of Particle size

v All particle size results are not
created equally so correlate.

v How to correlate with orthogonal Darren McHugh
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