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bioavailability enhancement (BAE) for BCS class I, 1, and IV drugs. The dS mal Scalel SbC.Ir.eenlng (Ta_ble L) Idn-dlca-md f? Im?l-?]r COrgeIatloT betweg ndthg . Enhancement Approach Solubility Flux Improvement in The proposed approach to in-vitro screening and formulation selection
e process UsES Tnevine Gl of fenmuleied) sreslies daush steady state solubility (saturation) and in-vitro flux. These data also trended wit (FaSSIF)  |(ug/min*cm?2| Permeability demonstrated both discrimination and selectivity based on the formulation
biomimetic membranes in conjunction with early phase the expected linear regression model for the free dissolved fraction of drug Native API ~44-48 pg/ml.|  0.481 NA changes. In-vitro modeling of the flux data with existing in-vivo pk data for
relative changes to bioavailability and estimate the area under the suggested that the amorphogs silica dispersion _showed the best improvement. Solubflfty Enhancing DlSpel‘Sl.On (PVP) ~36-41 pg/mL|  0.467 -3% orediction/estimation of changes to the AUC and potential utility as a tool
curve (AUC) for proposed enhancing formulation(s). From the small-scale screenings, three formulations were selected to prepare as Solubility Enhanced Granulation (2-HP-B-CD) ~47-59 ug/mL|  0.438 -9% for formulation development and de-risking early-stage failures due to
Herein we describe the in-vitro permeability testing and results for lab-scale prototypes (capsules), two spray dried dispersion (SDD) formulations Micronized Suspension =503 ppmly) 054 20 bioavailability problems
selection of a BAE formulation for a new BCS class II/IV drug and a micronized suspension. These formulations were evaluated for dissolution Amorphous Silica Dispersion 90-100 pg/mL |  0.645 34%
substance. Screening studies were performed using small volume and flux using the Permetro flow through system to assess/verify the apparent Table 1: Small scale In-vitro solubility and flux screening for bioavailability T [ ”
side-by-side flux cells to evaluate candidate excipient/formulation Improvements to the in-vitro flux from the small-scale screening carried through enhancement. e i € | Measured in-vivo AUC Agresment
Olztlonsdfor Improvemgnts tOIIn-VItrOd solubility and p:ffmeé}b”_'W- to the fully formulated drug product. The selection of the SDD approach was T T = (ng*hr/mL) (ng*hr/mL) with 95% Cl (IVIVO)
VR CETEMTERS MStE/UD SEEE: St [EICHEIS & USRIl EHITI, & based on the results for the amorphous silica dispersion. However, spray drying _ ZHERE e e . s
oral suspension and 2 separate spray dried dispersions. The test s more scalable to a commercial brocess compared to the preparation of the Formulation Dosage Form Flux Powder in Powder in Capsule NA 93444 (4327-182561) NA
formulations were evaluated for biorelevant solubility and | licq d on The mi o P comp ected f -P e 9 (ng/min*cmA2) Capsule Micronized Suspension | 112132-137051 | 171282 (78906-263658)|  73%
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aUu ISsolution at_ an mL vessels. These flux: ata were ade/pediatric acceptabie liqul osage orm. Ine .OW. oughn IN-vItro Tlux Micronized SUSpansion liGuid 0.062 319 Spray Dried Dispersion B| 141070-172419 |209784 (182282.237287)  75%
compared to the APl in capsule permeability in conjunction with in- results for the 3 drug product formulations (Table 2) indicated that both of the Spray Dried Dispersion A —— 0.101 114.9 e ole B [t AUIG syl TTVE ok o
vivo pk data for the drug substance to predict relative changes in SDD’s improved the in-vitro permeability of the drug ~166-215% compared to the | [<, v Dried Dicpersion B | 0078 56.0 |
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test formulations were then submitted for a single dose animal pk POWLET-IN-CApSUIE USEU 1N NS Phase one pr Stdy. The SUSpPEnsIon 1ofmuiation Table 2: Lab Scale In-vitro Permeability Formulation Screening 100000
study for confirmation and comparison to the in-vitro data. also demonstrated a relative increase in permeabillity of ~ 32%. From these data
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bioavailability enhancement using existing in-vivo data from _ gk q tor the fi o der ’ | fg ot T b’I 3 ph N 1 " R=0.9095 |
early phase animal or human pk studies. vivo pk data for the |r_st trial powder in capsule ormu ation (Table 3), the in-vivo : 100 @ 5DD Formulation B

AUC ranges were estimated for the new formulations. The span of the range was g o8

given by the 90% CI of the variance observed during the in-vitro testing. The In- < e
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WEETELSS [Pl Ressll= (Blele e mHee), Seelllim (S - ~183%. The relative proportionality of the flux from the flow through cell was | |
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Donor media: 20 mL FaSSIF; Acceptor media 1% SLS. RE FE RE N CES

| | | | Permetro Side-by-Side Cell (n=8) Figure 1: pFlux Comparison of small scale in-vitro flux results to the flux
uFlux (Pion) and Permetro (Logan) combined dissolution and flow Dissolution Bath Sampling | regression model for the API

through side-by-side diffusion cell apparatus. Diffusion barriers: | Permeapad (lipid bi-layer 1: di Cagno M, Bibi HA, Bauer-Brandl A. New biomimetic barrier
PVDF membrane, GIT-0 Lipid solution (small scale) or Permeapad biomimetic membrene) Permeapad™ for efficient investigation of passive permeability of drugs. Eur

|
|
Barrier (full scale). . ... N J Pharm Sci. 2015 Jun 20:73:29-34.
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Detection: with in situ fiber optic probes with PDA (200-720 nm) with with Vial/Test
2 mm stainless steel probes (Pion, Billerica MA). Tube Rack

Acceptor Cell 12.6 mL

2. Bibi HA, Holm R, Bauer-Brandl A. Use of Permeapad® for prediction of
buccal absorption: A comparison to in vitro, ex vivo and in vivo method. Eur

N

Flux Testing: donor media-FaSSIF, acceptor media-1%SLS,
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temperature-37°C. . [ oonor cetiamy : : mm $ J Pharm Sci. 2016 Oct 10;93:399-404.

Sample Preparation: The silica dispersion was prepared by ‘§—§ g"f iﬁ Circulation — // 3: Borbas E, Nagy ZK, Nagy B, Balogh A, Farkas B, Tsinman O, Tsinman K

dissolving the API in acetone and then loading/drying onto the base 3 = > 2 Syringe Pump A Y | L ’ ’ , . C L . .
in repeated intervals. All samples were dosed at 4 mg for the small- S5 E e | / - Sinko B. The etffect of formulation additives on In vitro dissolution-absorption
scale studies. Prototype formulation samples were prepared on the > —ﬂ" '0 profile and in vivo bioavailability of telmisartan from brand and generic

lab scale and dosed at 20 mg in HMPC capsules. Spray dried || LLDonor Cell Inlet Magnetic Stirrer , | formulations. Eur J Pharm Sci. 2018 Mar 1:114:310-317.

dispersion A (SDD) was prepared in acetone and methanol with . Q Ju—— (600 RPM) &

HPMC-AS. SDD B was spray dried with HPMC. The micronized oral _ sample/Fill Port

suspension was prepared using jet milled API dispersed in xanthan Acceptor Media Replacement

gum and pOloxamer_ Heated Media Reservoir

Analysis: Minitab® statistical processing software. Excipient Figure 2: Permetro Side-by-Side Diffusion Cell Schematic Figure 3: Permetro Side-by-Side Diffusion Cell System with Dissolution L CHC=4Am ]

Bath and Autosampler
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screening samples were prepared as micro-blends.
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