wo 20187217882 A1 I I 00010000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

X

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
29 November 2018 (29.11.2018)

AT 00 0Tt

(10) International Publication Number

WO 2018/217882 Al

WIPO I PCT

(51)

21

(22)

(25)
(26)
(30)

an

(72)

International Patent Classification:
CI2N 5/22 (2006.01) C12N 5/16 (2006.01)

International Application Number:
PCT/US2018/034116

International Filing Date:

23 May 2018 (23.05.2018)
Filing Language: English
Publication Language: English
Priority Data:
62/509,967 23 May 2017 (23.05.2017) Us
62/556,196 08 September 2017 (08.09.2017) US
62/632,519 20 February 2018 (20.02.2018) US
62/669,110 09 May 2018 (09.05.2018) US
Applicant: EMULATE, INC. [US/US]; 27 Drydock,

Boston, MA 02210 (US).

Inventors: VILLENAVE, Remi; 111 Park Drive, Boston,
MA 02215 (US). LUCCHESI, Carolina; 16 Carroll Ct,
Westwood, MA 02090 (US). NGUYEN, Justin; 45 Cross
St, Apt 24, Medford, MA 02155 (US). KARALIS, Cather-
ine; 9 Colbourne Crescent #2, Brookline, MA 02445 (US).
HAMILTON, Geraldine; 509 East 2nd Street, Unit #7,

74

@1

@4

Boston, MA 02127 (US). SALMON, Michael; 255 Mass-
achusetts Ave, #501, Boston, MA 02115 (US). BADDAL,
Buket; 197 Kent Street, Unit 31, Brookline, MA 02446
(US).

Agent: CARROLL, Peter, G. et al;; Medlen & Carroll,
LLP, 1440 Broadway, Suite 1010, Oakland, CA 94612
(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW,MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(34)

Title: ADVANCED PULMONARY MODELS

Fig. 1A

(57) Abstract: The present invention relates to microfluidic fluidic systems and methods for the in vitro modeling diseases of the
lung and small airway. In one embodiment, the invention relates to a system for testing responses of a microfluidic Small Airway-on-
Chip infected with one or more infectious agents (e.g. respiratory viruses) as a model of respiratory disease exacerbation (e.g. asthma
exacerbation). In one embodiment, this disease model on a microfluidic chip allows for a) the testing of anti-inflammatory and/or
anti-viral compounds introduced into the system, as well as b) the monitoring of the participation, recruitment and/or movement of
immune cells, including the transmigration of cells. In particular, this system provides, in one embodiment, an in-vitro platform for

in humans for use in identifying potentially effective treatments.

modeling severe asthma as "Severe Asthma-on-Chip." In some embodiments, this invention provides a model of viral-induced asthma
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