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PURPOSE Aga'vticta' TR _ CONCLUSION(S)
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The aerodynamic particle size distribution (APSD) measurements c ticle fraction < 5 ?FPFS) 9 FP(F < 1) e T _ o
of metered dose inhalers (MDIs) are a key component for IN€ particie fraction . KM a.n . ol | o L o AOVAIR.SK Impactor coating showed significant effects on FPF1 and
formulation and product development, quality control, and for um (FPF1); Mass median aerodynamic diameter : | T MMAD, but not on FPF5 (data not shown), indicating that
the in vitro assessment of bioequivalence between a branded and (MMAD) 3 b 4 ATROVENT HFA coating may influence smaller particulates and reduce the
° ° P e e e 9o - & - BEVESPI-FF . . . . . .
generic product. Evaluation of the APSD parameters is performed - Statistical analysis: ANOVA model built in RStudio £ = BEVESPI GP amount of respirable small fines while maintaining the
using one of the two pharmacopeial impactors: Andersen using the MDI product, impactor type and coating, § o e respirable fraction (FPF5) relatively unchanged. The data
Cascade Impactor (ACI) and Next Generation Impactor (NGlI). and their interaction as effect factors to A i = PROVENTIL HFA suggest that coating may reduce the particle bounce in case of
Typically, coating of different stages of an impactor with a distinguish effects of impactor type and coating " \*- i superfine particles for MDls.
material such as brij/glycerol is considered for dry powder N
inhalers (DPIs) to reduce the risk for particle bounce but is not RESU I.T S T i <or <o o s e il
genera”y utlllzed for MDIS. ( ) 11.76 6.40 3.99 2.30 1.36 0.83 0.54
Figure 1: Coating effect vs. aerodynamic particle size. Data: ratio of the mean of triplicate runs. FP: R E F E R E N C E(S)
. . . . Fluticasone propionate; SX: Salmeterol xinafoate; FF: Formoterol fumarate; GP: Glycopyrrolate; BUD:
OBJ ECTIVE(S) COat|ng EﬁECt VS. aerOdynam|C pa rt|C|e Slze Budesonide. The Andersen Cascade Impactor stage cutoff values (um) are shown in the x-axis. Sandell, D., Svensson, M., Conti, D., Sheth, P, Oguntimein, O., Bielski,
- . . 1.2 - E., Bulitta, J., Hochhaus, G. Coating Stages of Next Generation
. . _ . |gu're 1 S_hOWS the effect by Coa.tlng vs. aerodynamic A ) ® e Impactor (NGI) When Testing Metered Dose Inhalers (MDls) —
To investigate whether coating of the impactor stages should be narticle size for each product using an AC 1 w P : Comparative Study on US Commercial MDI Products. Respiratory Drug
considered for solution and suspension MDlIs, this study — Deliver .
’ . S - = y 2020. Volume 2. 2020: 463-468.
assessed the effect of coating of ACI stages on the APSD There was no significant effect of coating from stage 1 5 0.8
measurements of 9 commercial MDI products and compared to stage 4 of the ACI S 8 __
the effect of stage coating between an ACl and NGI. . ' ' E >
Coating effgcts were eV|de.nt at thg later stages of the 5 - ACKNOWLE DG EM ENT(S)
ACI for particles < 2 um, with the size of the effect = 0.4 ® o
increasing with decreasing size - - ® s * Funding for this work was made possible, in part, by the U.S. Food
M ETH O D(S) 02 | @ o and Drug Administration through Contract 75F40119C10154 and
. . al Coating of the ACI vs. NGl 0 oo orant UDIFboRAasas
Xperimentia . - -
P : . . e Figure 2 shows the FPF1, and MMAD measurements from 125 Abhl.nz?v Mohan was suppgrted by A fe”OWShIP program ,
Number of products studied: 9 solution and suspension | . B O administered by the Oak Ridge Institute for Science and Education
the ACl and NGI, as a ratio of coated to uncoated impactor. 1.2 (ORISE) th H o interacen eerment bet Cthe ULS
MDI p.roducts . A coated/uncoated ratio greater than 1 indicates that the 115 o rough an INterasency asreeme ctwee € Lo
. . ’ o 1.1
per minute (LPM); ACl and NGI stages coated with a coated/uncoated ratio less than 1 indicates that < B * The views expressed in this poster are from the authors only and do
solution consisting of 40 g glycerol and 10 ml of a mixture measurements decrease with coating 3 05 ¢ | - ® o | o not necessarily reflect the official policies of the Department of
comprised of 15 g Brij-35 in 100 ml of 96% ethanol; USP + Coating significantly decreased small fines (FPF1, p<0.05) § ! ® o o ® e ® o Health and Human Services, nor does any mention of trade names,
inlet not coated; 6 actuations fired into the impactor and increased aerodynamic particle size (MMAD, p <0.05) as g 0.95 commercial practices, or organization imply endorsement by the
’ S United States Government
Formulation Typ compared to when the stages were uncoated
Product API(s) Strength(s) ormuiation Type e
ADVAIR® HFA Funcasone FIOPIONAIe: 0,045 mg/inh; EQ 0.021 mg basefinh Suspension * This V\(/jas Observzd bY 19f(7f 24 ;amplis having a | . o
Vesoor e — 558 ma i coate /uncqate ratio of less than 1 o FPF1 ana 18 of 24 @ﬁq @f_;uh & . & @‘g Cs\ﬁ« cg\;;f \s\ﬁ & &ég «J@o @ﬁ« m A U S F 0 0 D & D RU G
SMANEX® HEA e .05 ma/inh Suspension samples having a coated/uncoated ratio greater than 1 for ﬁ‘% @@ Ny RS «Q‘Oﬁw & Q@qq, & & @‘3‘@ .
ATROVENT® HFA |pratropium Bromide 0.021 mgfinh Solution MMAD v v v QQ‘ & 2 ADMINI S TRATI O N
AEH?::E;PEHSEPHlEm Fnrrgﬂg;cs;rﬂ?erate; 0.0048 mg/inh; 0.0090 mg/inh Suspensior e More products showed 3 si gnifica ntly hi gher MMAD as 3 Figure 2: Ratio of coated to uncoated A) FPF1, and B) MMAD of 9 commercial MDI products identified
. : . p Suspension It of i f NG| th the AC in Table 1. Data: ratio of the mean of triplicate runs. FP: Fluticasone propionate; SX: Salmeterol
F;E;EIE HF;T Flu:sjfenrzlzzlﬁzam - E'Dn;;ng:;ﬁnh Suspensior resuit Or coating Tor an an the xinafoate; FF: Formoterol fumarate; GP: Glycopyrrolate; BUD: Budesonide. FPF5: fine particle fraction < O AK RlDGE IN STITUTE
BROVENTIL® HFA Abuiercl Sultale EQ 0.09 mg basefint Suspension * This study using an ACI suggested that the effect of coating 5 um; FPF1: fine particle fraction < 1 .um,' MMAD: mass me?dian aerodynamic diameter. ACI: Ande.rsen FOR SCIENCE AND EDUCATION
Budesonide: Formoterol - | Suspension , Cascade Impactor; NGI: Next Generation Impactor. Dotted line represents a coated to uncoated ratio of "‘-\-\ A _ ‘
SYMBICORT® Fumarate 0.08 mg/inh; 0.0045 mg/inh appeared to be unrelated to the formulation type i lnelieeting e chamge. — ~a Shaping the Future of Science




