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Introduction Results
The rising prevalgnce of respiratory diseases has driven a growing demand for e.ffectlve Vcaps® HGC HGC+PEG Vcaps® Plus 1 Vcaps® Plus 2 o | |
inhalation therapies. Capsule-based Dry Powder Inhaler (cDPI) represent a prominent No significant differences were observed in the MMAD
solution in this domain, offering accuracy, portability and ease of use, with a projected Al Az B values across the different capsule types, indicating that
CAGR of 7.7% by 2034 [1]. MMAD (pm) 3.28 0.07 3.48 0.13 3.42 0.06 3.39 0.13 3.35 0.06 the formulation's aerodynamic properties remained
: consistent.
, .. , : , Capsule retention (% 3.4 0.9 15.8 1.1 12.7 1.2 0.8 0.7 6.3 0.2
While the critical roles of formulation, device, and capsule in cDPI performance are P (%)
. . . ofo . 1 1 o
widely acknowledged, limited research has specifically explored the influence of capsule Emitted fraction (%) 86.5 0.9 74.8 1.1 74.2 2.8 76.7 2.8 80.8 1.8
type. Table 1. MMAD, capsule retention and emitted fraction values of the model phenytoin formulation encapsulated in various Capsugel® Zephyr® capsule types
Goal: This study aims to bridge this gap by evaluating the impact of different capsule 20 .
types - Hard Gelatin Capsules, PEG-modified HGC, and a range of HPMC-based capsules A 5 B | 100
(Vcaps® and Vcaps®Plus capsules) — on the inhalation performance of a model 25 | 2
fc?rmulatlon contalrr:lng m(;cronlzked p:?nlzlt.o;:m Ur’:lllzm.g.a s;tanldar;j mhalaltlon Idew.c:e e.md g, i: Capsule retention varied significantly among the capsule
vitro assessment, the study seeks to highlight the critical rols of capsule selection in | . types with the lowest values obtained with Vcaps®. The
.OptImIZIng the e |Very o . ana providae valuabie InSIQ ts Tor the deve Opment or | = i X h|ghest retention were measured W|th gelatin_based
improved inhalation therapies. g 5 capsules, Figure 1
R 15 | 5 3 '
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Material and methods g 3 Vcaps® exhibited the highest emitted fraction. no
S 10 L 0 £ significant differences were found between gelatin-based
o JTH L 0 | BRYe O @ LimEnl BRES ' BERY O EEY ERY L edpodie . o . . .
Capsule filling T capsules, while statistical differences were evidenced
Coarse lactose - 79.5% (w/w) £ | among all HPMC capsule types, Figure 2.
Respitose® SV003 ;
: IIII II . Emitted fraction was not statistically different between
% Fine lactose - 15% (w/w) 0 o " o o G . : - “‘C“ o Vcaps® Plus 2 and Vcaps® Plus 1, despite slight variations
o0 lLactohale®1230 i___________fa_‘_’rs‘”e Pevicg °“fhmec‘§“ tion, :owh'oi@Ce o] 02 R3S TPe TRs Te ez TEC in their manufacturing processes.
Vcaps® Hard Vcaps® Vcaps® Hard rt *Ing C;r
. Micronized Phenytoin - 5.5% (w/w) gelatirlm Plus 1 Plus 2 ge'atirl‘ " Popy
& MC50 spiral jet mill Psgsu es¥ (Hagél; e w Vcaps® m HGC m HGC+PEG m Vcaps® Plus 1 1 Vcaps® Plus 2
Dv50=1.8 ym / Dv90=3.3 um (HGC+PEG)
Figure 1: (A) NGI deposition profile of model formulation in Capsugel® Zephyr® capsules: Vcaps® (green), HGC Figure 2: Phenytoin emitted fraction from RSO1 device as
« Capsugel® Zephyr® capsules (orange), HGC+PEG (blue), Vcaps® Plus 1(grey) and Vcaps® Plus 2 (yellow) and (B) Phenytoin retained in capsules, a function of Capsugel® Zephyr® capsule type, no statistical
. . L. . . . L no statistical difference was observed between groups represented by the same letter (p<0.05) difference was observed between groups represented by the
Blending process: 120 min Low-shear mixing 10 days equilibration 45%RH prior filling same letter (p<0.05)
in 1-quart Patterson-Kelley blender (Buflovak) « 25 mg formulation / capsule (1.38 mg
phenytoin)
Aerod S Behavi A 60 B 0,25 HPMC-based capsules consistently demonstrated
a significantly higher FPD compared to gelatin-basec
& 90 £ 020 capsules, Figure 3 (A). Vcaps® Plus 2 exhibited the
g " 3 highest performance, followed by Vcaps®.
O 0}
c o 0,5 . . . .
( - < “ *§ Similar trends were observed with phenytoin vFPD,
5 P Figure 3 (B).
£ £ 0,10
Filled capsules o 20 - . .
o 3 Several parameters could explain the differences
g 0 5 0,05 between capsule performances such as capsule free
£ e water content, differences in capsule shell roughness,
Next Generation Impactor (Copley Scientific) O - 0,00 shell brlttlene§s upon Capsule punCturmg
with pre-separator and coated cups Vcaps® HGC+PEG Vcaps® Plus Vcaps® Plus 2 Vcaps® HGC+PEG Vcaps® Plus Vcaps® Plus 2 or electrostatic Charges [2_7]
' Figure 3: Phenytoin FPD divided by the nominal dose (A) and vFPD (B) from RSO1 device as a function of Capsugel® Zephyr® capsule type, no statistical difference was observed

between groups represented by the same letter (p<0.05)

Phenytoin quantification via HPLC
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