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(=% O-PTIR with Quantitative Morphology Analysis
/_@-5) Evaluation of Dry Powder Inhalers Delivering ” -
- Aerosolized Particles to the Human Lung
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FP: fluticasone propionate; SX: salmeterol xinafoate; LH: lactose monohydrate



Fractional Area Coverage of Particles on Calcium Fluoride (CaF,) Surface

Strength: 0.1 mg/inh; EQ 0.05 mg base/inh (FP; SX)

o Advair Diskus (FP; SX Inhalation Powder) o Wixela Inhub (FP; SX Inhalation Powder)
N . (2Y,) . o
& Single Actuation © Single Actuation
: 3
S &
< 012 o 0.12
@ @
< 0.08 < 0.08
£ g
S 0.04 2 0.04
8 g
= 0 E 0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
NGI Stage NGI Stage
B Summed mMFP mSX mL B Summed mMFP mSX mL

FP; SXinhalation powders, Advair Diskus and Wixela Inhub, at 0.1 mg/inh; EQ
0.05 mg base/inh strength show similar total material deposited on the CaF,
surface as measured by total surface area of material

FP: fluticasone propionate; SX: salmeterol xinafoate; L: lactose monohydrate



Average Fractional Area Composition of Particles on CaF, Surface

Strength: 0.1 mg/inh; EQ 0.05 mg base/inh (FP; SX)

Advair Diskus (FP; SX Inhalation Powder) Wixela Inhub (FP; SX Inhalation Powder)
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FP; SXinhalation powders, Advair Diskus and Wixela Inhub, at 0.1 mg/inh;
EQ 0.05 mg base/inh strength are quite similar in fractional composition of
the particles for both Fluticasone and Lactose

FP: fluticasone propionate; SX: salmeterol xinafoate; L: lactose monohydrate



Density of Particles on CaF, Surface

Strength: 0.1 mg/inh; EQ 0.05 mg base/inh (FP; SX)

Advair Diskus (FP; SX Inhalation Powder) Wixela Inhub (FP; SX Inhalation Powder)
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FP; SX inhalation powders, Advair Diskus and Wixela Inhub, at 0.1
mg/inh; EQ 0.05 mg base/inh strength show similar trend in
particle density as a function of NGl stage

FP: fluticasone propionate; SX: salmeterol xinafoate; L: lactose monohydrate




Definitions of Particle Area and Diameter

Spectroscopic Spectroscopic Spectroscopic Spectroscopic
Area Equivalent Area Diameter Mean Diameter Maximum Diameter
O-PTIR Single Diameter circle of equiv. Diameter defined by Diameter defined by longest
Wavenumber Defined area of particle particle center of gravity rotation axis.
i Region
Individual results
e Parameters Area Equivalent diameter Mean diameter~ Maximum diameter
| Unit pm2 pm pim pm
Particle #1 . 10.78 3.705 3.525 4.216
Particle #2 I:l 0.8480 1.03% 0.8963 1.315
i Particle #3 I:l 4.150 2.29% 2.157 2.645
Particle #4 I:l 17.30 4.694 4.502 5.787
Particle #5 I:l 16.41 4.571 4.404 5.023
: 1 2 s o e Particle #6 . 27.92 5.962 5.739 7.068
Particle #7 I:l 17.13 4.670 4.503 5.859
Area and Diameter Analysis for 7 Particle Case
(1662 cm™' image of Advair Diskus [fluticasone [hoiicl e lis s

propionate; salmeterol xinafoate inhalation Mean 13.51 3,849 3.675 4 630
powder])



Mean Particle Area as Function of NG| Stage

Strength: 0.1 mg/inh; EQ 0.05 mg base/inh (FP; SX)
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Mean Particle Equivalent Area Diameter as Function of NGI Stage

Strength: 0.1 mg/inh; EQ 0.05 mg base/inh (FP; SX)

Advair Diskus (FP; SX Inhalation Powder) Wixela Inhub (FP; SX Inhalation Powder) Aggregate particle size
Single Actuation Single Actuation decreases with NGI Stage
_ 5 -
£ £ :
2345 345 Fluticasone and Lactose
g 4 g 4 T I also decrease with NGl
235 £35 | } ! Stage
© © 1 T
a 3 83|
2 2.5 225 :
KT K] Salmeterol particle
c>5 2 g 2 T = s . .
S 15 S 15 L - diameter is constant!
(=2 o
c 1 c 1
o 1 2 3 4 5 6 7 9 1 2 3 4 5 6 7
= NGI Stage = NGI Stage
—Summed —Summed

Equivalent Area Diameter

FP: fluticasone propionate; SX: salmeterol xinafoate; L: lactose monohydrate

Summed Diameter defined by
particle area




Mean Integrated Intensity as Function of NGI Stage

Strength: 0.1 mg/inh; EQ 0.05 mg base/inh (FP; SX) _
Aggregate particle
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FP: qutlcasone propionate; SX: salmeterol xinafoate; L: Iactose monohydrate




(=% Pearson Coefficient Colocalization Analysis N
/”:3) of FP; SX Inhalation Powders, Advair Diskus and Wixela Inhubas e

@) Y

s function of NGl stages 1-7
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The Pearson correlation coefficient indicates the strength and direction of a linear relationship between two continuous
variables. +1 Positive Linear Correlation, -1 negative linear correlation, 0 no correlation

* FP and L exhibit a strong, positive correlation for both formulations
* FP and SX exhibit a weak, positive correlation for both formulations
* Thereis little correlation of SXand L

FP; SX inhalation powders, Advair Diskus and Wixela Inhub, show similar drug/drug and drug/excipient colocalization
properties

FP: fluticasone propionate; SX: salmeterol xinafoate; L: lactose monohydrate



Manders Coefficient Colocalization Analysis of FP; SX Inhalation
Powders, Advair Diskus and Wixela Inhub as function of NGl
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The Manders correlation coefficient indicates the degree of spatial colocalization between a pair of Infrared signals. A value
of 1 indicates complete colocalization and a value of 0 indicates no colocalization.

* Lis highly spatially localized with FP

* FPis highly spatially localized with L for larger particles and less so for smaller particles

e SXis highly spatially localized with FP

* FPis not spatially localized with SX (there is far more FP in formulation)

 SXis not spatially localized with L

FP; SXinhalation powders, Advair Diskus and Wixela Inhub (0.1 mg/inh; EQ 0.05 mg base/inh), show similar drug/drug
and drug/excipient spatial colocalization properties

FP: fluticasone propionate; SX: salmeterol xinafoate; L: lactose monohydrate



MDRS and O-PTIR Comparison: NG| Stage 2

Single Actuation, NGl Stage 2

H FP
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FP/SX/L

m FP/SX

HFP/L

W SX/L

Pearson Coefficient

Advair Diskus (FP; SX Inhalation Powder)
Single Actuation

Pearson's Coefficient
e o ©o 9
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Consistency:
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Single Actuation
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FP/L as major component of aggregates
SX/L as minor component of aggregates
FP/SX as minor component of aggregates

Note that O-PTIR also indicates that SX most often
accompanied by FP consistent with Mass Spectroscopy reports
FP: fluticasone propionate; SX: salmeterol xinafoate; L: lactose monohydrate

Farias G, Ganley WJ, Price R, Conti DS, Mangal S, Bielski E, Newman B, Shur J., Pharmaceutical Research. 2024 Oct;41(10):2015-29.
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O-PTIR with Quantitative Morphology Analysis

A) Furmulatlon Methods @B) Next Generation Impactor (NGI) ' C] O-PTIR: miRage-LS
=

flow Ll —
Mixer | . \/F, \‘\1:‘\\\ Fpﬂgﬁg;m
- }‘J 'I. - 1l 'ufls-hle:lsht {_l_\

= k FP/SX/LH ' ( | ]l

[ Turbula {1

“# = Buchi 5-300
- Spray dryer
= 4 Spraydry

——

H} Key Morphological Parameters

Integrated Intensity

Equivalent Area Diameter Vaolume

Area

O-PTIR Single Diameter defined by Volume sum of
Wavenumh_er Defined particle area intensities at all particle
Region pixels

D} Point Spectra

58X elated Bands

I Bands
) |

E) single Wavenumber Maps  F) Summed Wavenumber Map

ADVAIRIE(

\|

-

& Tecsmsasi g s eg
lﬁ

Quantitative evaluation of area and diameter at the particle level for every component and the aggregate particles

Quantitative evaluation of component colocalization
Detailed morphological comparison of Brand Name and Generic Formulations

All for a Single Inhaler Actuation and Measured on Lung Relevant Emitted Dose
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