Optical Photothermal Infrared Spectroscopic Assessment of Fluticasone/Salmeterol/Lactose
Co-Association in Advair Diskus 100/50 and Wixela Inhub 100/50

oIy U.S. FOOD & DRUG

ADMINISTRATION

Introduction Results cont’d. Results cont’d.

1 1 I i i i - - - DC i : Percentage of colocalization Weighted Ave of s ic dia
Submicron chargcterlzatlon of the .physu_:ochgr.mcal propgrﬂes 2) B SX 1559 cm L 1041 cm! image g, Spectral array o e o belileadd sl dodols
of dry powder inhaler (DPI) particles is critical to gain an “ . | components (Mukiple Region of Interests) (%) | = partictes S

. . . a o _ vair 5 nhu
understanding of the formulation attributes that can affect the g En Adwalr Diskus | Wixela inhub
aerosol performance of a DPI. 3 520 ||| I ik 10020 100+ P 2121 25207
_ _ 2 30| 7.3]35.'.’: | L/EP 29120 47 £ 17 SX 1.4+ 0.6 1.5+ 0.4
Optical Photothermal Infrared Spectroscopy (O-PTIR) is a 5 20 Il Akl g - 10020 10040 . 29420 29:05
pump-probe technique that utilizes photothermal expansion for 3 2 *“‘*'m‘"t#‘ — S/FP 66128 7518 FP/SX 1912 20£05
infrared and Raman imaging with a spatial resolution of ~300- oo Aavendmbercm? e e ik il i zoma
_ _ b) 20 L/SX 34 26 51413 SK/L 1406 1.7+0.3
500 nm for the solid-state assessment of chemical ? 180 o S iia Ciioe
.y . . . =160 B S
composition, morphology, crystallinity, and the evaluation of g 82 140
- I I TeY I I 3 Elm Summary of colocalization of FP, SX, and L along with the spectroscopic diameter of individual FP,
CO Iocallzat!on Of drugs apd/or eXC|p|entS In dlfferent "_E Elgg SX, L particles and colocalized multicomponent particles for Advair Diskus 100/50 and Wixela
aerodynamlc partlcle size fractions.?:2 . e Il Inhub 100/50 particles across multiple regions of interest on Stage 3 of the NGI. Analysis was
x 0 based on the single wavenumber chemical mapping followed by colocalization analysis. (N=
= 4113 | >>10,000 pixels across all ROIs, each pixel size is 300 nm). |
: : gt
Objectlves 1801 1600140012001000 801
_ _ Wavenumber cm™ Conclusions
Employ O-PTIR to characterize and compare the chemical Single wavenumber chemical maps, direct current (DC) image and spectral array collected from aerosolised a) Advair _ _ _
composition of aerosolized fractions and drug-excipient Dis(.ikts 100/50 and b) Wixela Inhub 100/50 particles collected from Stage 3 of the NGI showing the distribution of FP, SX,  Advair Diskus 100/50 had a higher percentage of lactose
. . . . . and L. . . . . .
agglomeration behavior of particles after the dispersion from FPISKIL which was not colocalized with the active pharmaceutical
Advair Diskus 100/50 and Wixela Inhub 100/50 DPls D0 30 microus o [Colocaiization | % ingredients (APIs) compared to Wixela Inhub 100/50
. . . . w i ' L e T ' i -
(Fluticasone Propionate; Salmeterol Xinafoate Inhalation g g © | " 2 B E;’J’L 100 particles.
7 FP 52 . . . . .
Powders). 3 FP/SX 100 * Fluticasone propionate partlcles are colocalized with
& SX/FP 86 lactose and/or salmeterol xinafoate particles (100 %).
Materials and Methods § fﬁ; g: « Only 66-75% of salmeterol xinafoate particles are

:~=-' b) T colocalized with fluticasone propionate particles.

5 \ , ,. U : . g :

33 Fé‘ll 7= X £ FR/L 100 « Both formulations contain fine lactose particles.

ez 0k L W A7 & L/FP 56 . . .

2 € = AN OPTIR |, vibietan 2 FP/SX 100 . Q-PTIR_ allows the solld-stgtg chemlcgl analysis of. the

Next generation ™ - 'i‘ . P SHf;P 90 distribution of drugs and excipients within DPI formulations
impactor NGI cup with CaF, — % SX/L o4 at a resolution of 0.5 microns which may not be possible
wafer after particle ?: ] usx 57 . y p
deposition T . . ’ . . . . . . .
- - ; O using conventional chemical imaging techniques with a
Aerosolized fractions (60 L/min) of Advair Diskus 100/50 and Colocalization analysis of FP, SX, and L of aerosolised a) Advair Diskus 100/50 and b) Wixela Inhub 100/50 particles uti £5 mi 9ing
IX ' ' collected from Stage 3 of the NGI. Degree of colocalization is represented as a percentage (%) via the Manders Coefficient. resolution o microns.
ela Inhu were collected on calcium fluoride
(CaF,) placed at different stages of a Next Generation FP 1662 cm* SX 1559 can L1041 e * This analytical tool allows for the design and optimization
impactor (NGI) followed by O-PTIR measurements using g o s ymeens ) eme o = s B of DPI formulations to achieve the desired product
. 1500 ] ult elassification
mIRage-LS (Photothermal Spectroscopy Corp.) o E eacastamn, || 5 2] pttean, || A B <05 pm? performance.
e g e TS 3 e 2 Z @s 0.5-2 pm?
B 0.5-2 pm? £ 200 g 0.5-2 pm? £ 5
,—,‘E E 1000 - Bc 2-6 “]il-,z E Bc 2-6 leﬁ Z 15001 IE E:E um X
Results 2% B> sloum: | g 1) B0 clopm | B B: 10 p
e B o0 J IR R LE I P LU I B B Acknowledgments
|f = = - R b . . i
a) ln}f;:g eme L _ =2 2 o B / The research funding for this work was made possible by the
80 | Eu‘w' ﬂg ] ' © Salmeterol Xinafoate 2 E oo ® B | 80 # o .
2ol L AN Y S 2§ Wil E Gofer | E T T U.S. Food and Drug Administration (FDA) through Contract
p— H:H = 60 120 - 10 20 30 40 50 . . .
Z eof 3382 . (FP) * Area (um?) Area (um?) Area (um?) 75F40122C00202; views expressed in this poster are from the
"y i N e . © Fluticasone Propionate y 2% 05M6 - y= 10.76%- 1627 — A Re7E - y = GA- T . A PR ——— ] , ..
£ 5 MU\MM b) g & ] ——— B T 100 : | authors only and do not necessarily reflect the FDA's official
g 40 SE B ] E s @ <05 pm? ;Z e views or policies nor does any mention of trade names,
= 30 700 B U.d-s M - g 0.5-2 pm? E Me 0.5-2 pm?2] . . . . .
s % e Eg 600 - W 2:6 £ 10 B 26 = Bo 2.6 ume commercial practices, or organization imply endorsement by
20 0 S 500 o 6-10 pm? S 200 ¢ | Mo 6-10 pm? 8 BIE m?
- E5E y " - 300 Be o | £ e o0 | B EE w0 | the U.S. Government.
Lactose Monohydrate _— _ - ] = : - ok
ﬂ E 300 - mw ¥ E 100 ] : E
0] = b 200 4 =~ o =
=& 0] & s - B, &0
10 . . . £ " R I - ofogs o % g 100 | S . References
1801 1600 1400 1200 1000 801 “f 20 30 4'u1 50 70 B aaare 30 o E ' 60 s 100
Wavenumber (cm?) Area (um?) Area (um’) Area (um) 1. Khanal et.al, Anal Chem 2020, 92: 8323-8332.
a) O-PTIR spectra of fluticasone propionate (FP), salmeterol xinafoate (SX), and lactose (L) Scattered plots of integrated intensity vs. area of particles demonstrating the particle size distribution of FP, SX, and L 2 Khanal et. a|’ Int J Pharm 2023, 632: 122563.

raw materials. Representative identification peaks are labelled for each component. across the aerosolised a) Advair Diskus 100/50 and b) Wixela Inhub 100/50 particles collected from Stage 3 of the NGI.




	Slide Number 1



