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Batch-to-batch variability has been reported in dry powder inhaler : . : e This study revealed that the different batches of FP/Sal 100/50 DPI
(DPI) products.*=* Batch variability of five different batches of low « Powder from the FP/Sal 100/50 blisters were collected and 2 19 S I had significant differences in APSD performance and dissolution
dose Advair® Diskus® [100 mcg Fluticasone Propionate (FP) and 50 added to the small volume dissolution vessel containing S 515 rates.
mcg Salmeterol (Sal) — FP/Sal 100/50] was assessed in terms of 150 mL of 0.2% sodium dodecy! sulfate in pH 7.4 sodium 217 @
aerodynamic particle size distribution (APSD) and FP dissolution phosphate buffer at 37°C. " s b  These differences amongst batches may be indicative of varying
rate. « Paddle speed was set at 50 rpm and 1 mL samples were X Y B C D X Y B C D physicochemical properties, which may play a role in product
drawn at 5, 10, 15, 30, 45, 60, and 75 minutes (with the Batch Identifier Batch Identifier performance and variability between batches.
padd|e Speed iIncreased to 75 rpm for last interval from 60 Figure 2: A) FPF of FP across the five batches (sig-nil-‘icant differences (p<0.05) were ol?served betwc.eert !)atchets B-D, B-Y,
to 75 minutes to establish an endpoint for dissolution). C-Y). Data are presented as mean * standard deviation (n=3). B) FPF of Sal across the five batches (significant differences ° N fO”OW-Up studies, to investigate the sources of variability, the
were observe etween patches b-U, C-D, L-Y). ASTerisKs Inaicate statistically signiticant (p<U. IifTerences. vata . . . . .
OBIJECTIVE » The collected samples were filtered, and the concentrations  are presented as mean & standard deviation (3), e A - physicochemical properties of DPI formulations that influence APSD
were determined using an HPLC sy’stem with the UV - performance, dissolution rate (of both bulk and fine particle fraction),
wavelength set to 228 nm. 34 A - 7 8 and batch-to-batch variability will be conducted using a
The objective of this study was to assess the in vitro deposition . Statistical analvsis was performed by comparing the means 3.2 % x 3.5 * comprehensive panel testing of analytical techniques along with
performance and dissolution of five batches of FP/Sal 100/50. . Y P y paring '

using ANOVA with a post-hoc Tukey-Kramer HSD test ’5‘3'0 , 53-3 statistical approaches.
using JMP 10.0 Software (SAS, Cary, NC). =28 _ 0 3.
 The difference factor (f1) and similarity factor (f2) were %2'6 1 S 29
calculated as per the U.S. FDA guidance.* 2.4
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Aerodynamic Particle Size Distribution Testing X Y B C D X Y B C D Funding for this work was made possible, in part, by the U.S. Food and
o RESULTS Batch Identifer eteh identiler Drug Administration through Contract HHSF223201810169C. Views
* Five different batches of FP/Sal 100/50.Wer.e sourced from a local o Figure 3: A) MMAD of FP across the five batches (significant differences (p<0.05) were observed between batches C-B, expressed m_tf_us pos_t_er are from the authors and do not necessarlly
pharmacy and were labelled as shown in Figure 1. « The NGI stage-by-stage deposition of the 5 batches C-D, C-Y, C-X, B-D, B-X). Data are presented as mean ¢ standard deviation (n=3). B) MMAD of Sal across the five batches reflect the official policies of the Department of Health and Human
° N Vitro aerosol pe.rformance. was .tested using a Next Generation showed significant differences in the amount of drug mass (s:ignificant differences (were observed between batchef: Y.-D, C-D). Asterisks (*) indicate statistically significant (p<0.05) Services, and the FDA’ nor does any mention of trade names,
mpactor (NGI) with a USP induction port and pre-separator at 80 deposited in each stage for both FP and Sal. AAIEEITEER, [T 175 (RS €2 (200 SRR CEE i =), commercial practices, or organization imply endorsement by the US
_/min for a tlme_equwalent to 4 L of air flow being allowed to pass . Figure 2A reveals the significant differences in the FPF of 120 Government.
through the device. The pressure drop across the device was ~P. Similarly, significant differences were observed in the o
maintained at 4 kPa. | ~PF of Sal, shown in Figure 2B. S 100 :
* Five shots were actuated into the apparatus and the drug mass of _. N . . N
.  Figure 3A reveals the significant differences in the MMAD =
FP and Sal deposited on each component and NGI stage was o o . . < . 80 REFERENCES
.. . . . of FP. Similarly, significant differences were observed in the =
guantified via RP-HPLC using 0.6% ammonium acetate /methanol MMAD of Sal. shown in Fiqure 3B 5 S —X
(30/70) as mobile phase and a UV detector set at 228 nm to assay S g ' _ < 0. 60 —-B
both active ingredients.  The additional aerodynamic performance metrics (ED, EF, E = C 1. Hochhaus, G., Horhota, S., Hendeles, L., Suarez, S. & Rebello, J.
e APSD performance metrics Calculated were as fO”OWS: Emrtted FPD; RF, and GSD) aISO Showed S|gn|f|Ca.nt d|ﬁerences é 40 D Phal‘maCOklne'[ICS Of Ora”y |nha|ed dl‘ug prOdUCtS. AAPS J. 17, /69—
Dose (ED), Emitted Fraction (EF), Fine Particle Fraction (FPF), across batches X, Y, B, C, and D (not depicted). k7 20 v 775 (2015). | | |
Fine Particle Dose <5 ym (FPD), Respirable Fraction (RF), Mass « Dissolution testing revealed significant differences between 2 2. Lee, S_.L. et al. Regulatory considerations for_ appr_oval of generic
Median Aerodynamic Diameter (MMAD) and Geometric Standard batches exists at 5, 10, 15, 30, and 45-minute time points ° 0 . Inhalation drug products in the US, EU, Brazil, China, and India. AAPS
Deviation (GSD). (Figure 4, Table 1). However, the difference factor (f1) and 0 20 40 60 80 J. 17, 1285-1304 (2015).
similarity factor (f2) were unable to detect the statistically Time (min) 3. Burmeister Getz , E., Carroll, K., Jones, B. and Benet, L. (2016), Batch-
significant differences In the dissolution profiles. ( ) to-batch pharmacokinetic variability confounds current bioequivalence
: : : : ) Figure 4: Dissolution time-curve of FP for all batches. Statistically significant (p<0.05) differences were observed : . - = = - -
1‘, | e |n most CasSes, batches with different dissolution metrics between batches B-X, C-X, D-X, Y-X at 5 min; between batches B-X, Y-X at 10 min; between batches B-X, C-X, D-X, Y-X regulatlons. A dry powc.jer inhaler rar?.domlzed clinical trial. Clin.
h rzl dlsplayed differences in APSD parameters. For example, at 15 min; between batches B-X, C-X, D-X, Y-X at 30 min; and between batches D-X, Y-X at 45 min. No statistically Pharmacol. Ther'1 100: 22_3__231_' dOI.lO.lOOZ/Cpt.373 _
] Batch X differed from all other batches in most of the APSD significant (p<0.05) differences were observed between batches at 60 min. Data are represented as mean * standard 4. U.S. Food and Drug Administration/Center for Drug Evaluation and
sach_tato._Eroy_ metrics and showed significant differences from all batches BN ([ ?esear_ch. (August 1997). Guidance for Industry: Dissolution Testing of
Y 3W7F  05/2021 across the dissolution time curve. Table 1: Difference factor (f1) and similarity factor (f2) of batches B, C, D, and Y with respect to Batch X. Values that mmediate Release Solid Oral Dosage Forms.
E :g::v ;;ﬁgii . Batch X showed only 61% dissolution at 10 minutes while fall within the standard range generally ensure sameness of the compared curves. nttps://www.fda.gov/regulatory-information/search-fda-guidance-
D WGAL  01/2022 . : Standard documents
Batches C, D, and Y exhibited approximately 78% Rances
L, dissolution at the 10 minutes time point, while Batch B 0. 15
presented approximately 85% dissolution at the same time. =
Small Volume Dissolution Apparatus . . . = ré_
Figure 1: Graphical representation of the methods used to screen batch-to-batch variability amongst 5 * Batch X was also S|gn|flcantly dlf_ferent from batches B’ C 2 50-100 49 60 54 61 g TEXAS . mA U. S. FOO D & D RUG
batches of FP/Sal 100/50. and D at 5, 10, 15, 30, and 45 min. i g:ﬁé;::;;ﬁ;iu EIIS;H at Austin ADMINISTRATION



mailto:varshanair@utexas.edu
mailto:matt.herpin@utexas.edu

	Slide Number 1

