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B Aim of the project @ D

The project aim is to establish a test battery of in vitro and ex vivo lung models for X Toxicity testing Therapeutic
preclinical testing of inhalable antibiotics as an alternative model to animal testing, i window
which is associated with a high burden for the laboratory animals. This coordinated test J Efficacy testing &
battery shall be developed as a replacement for preclinical efficacy and toxicity studies S - PBPK

as well as pharmacokinetic investigations of new inhalable antibiotics and formulations, ‘;f‘f““es“”g.\ Pharmacokinetics modelling
aiming at optimization of drug targeting and dose-finding studies. loe

B Methods

A test battery of alternative models with human cell lines, precision cut lung slices |
(PC_LS) and.l_solate.d perfused rat Iung_(IP!_) has b.een.establlshed_fc_)r_anlmal-free NVITRO EX VIVO PCLS EX VIVO IPL
testing of toxicity, efficacy and pharmacokinetic analysis of inhalable antibiotics. L man Human & Rat Rat

Inhalation application was established using air-liquid interface exposure of cells and omplexity
PCLS via the P.R.I.T.?® ExpoCube® using the reference antibiotics tobramycin and -

Exposure IPL

ciprofloxacin. (isolated
Efficacy of inhalation application was assessed in an ex vivo infection model in PCLS A f;rfb‘rs]ggj
using Pseudomonas aeruginosa as a key lung pathogen. For PK analysis, human lung ExpoCube®

epithelial cells in vitro and IPLs ex vivo were exposed to inhalable antibiotic aerosols. N =
Transfer rates and blood-tissue-distribution coefficient determined were used as Input ‘ -

parameter for a first inhalation PBPK model (Physiological-based Pharmacokinetic Preciselnhale™
Generation and dosage

Exposure of
Cells/ PCLS In

model) recently developed by Fraunhofer ITEM. of aerosol from powder ;;irlzvr;/‘ell
B Results - Local toxicity and efficacy testing
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therapeutic window can be well represented: In the non-toxic range, both antibiotics led E 1.E+10 - 100 =
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B Results - Pharmacokinetic analyses inhaled]] {“Exhaled
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Besides determination of transfer rates, a first experimental design for analysis of the
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blood-tissue distribution Iin the IPL was developed, which, according to the current | 4= — | e g> £ 38 » measured, Stass et al.2013
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state of knowledge, allows for prediction of a human-relevant value. [: - Emnchio" :anchi e ? 5o —Predicted ITEM PBPK model
. . LU JR—— I ] T
Using these data as input parameter pniiotc o Iransfer rate. : — =
' aeroso o R blood-tissue- v > = s O
In the PBPK mOdel, a gOOd .Ventllatlon IO.ZI/min o distribution |74 = :; 3— % §
agreement of the predicted systemic Pfo tidal volume 8 = c
. . . . Perfusion flow, i )
concentration-time profile with the  substancekinetics ‘ é’* ey = g g |
. (= prmm———a-, r T I——— <t e d al
corresponding human data was | | Lbxcreted iiWGIT e 0 10 20 30
observed for ciprofloxacin. BNV —_— J1 Spleen j+; Time [n]

B Summary and perspective

Concentration

Alternative models of human cell lines, PCLS and IPL have been successfully
established and allow for the determination of efficacy, toxicity and pharmacokinetic
parameters for inhalable antibiotics. Therefore, predictive preclinical data sets can
be collected without animal testing in vivo. The data collected here are an important
step towards avoiding burdensome animal experiments for antibiotic testing.
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