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Translating nanomedicine into the clinic

T AT
CRIM0 phuse 2and 3
FOA 190 ;:‘ow (CTH RoPraimal ¢ v 200, phase | dnd 3
Hyocot CYTA%1 paane 1 shody CRLXI0 phoss | aad 2
TLA phase 1 ot oMVYDE  DOXL (Cytmmene) Pensspocive) (WLINE GAneBin) Couson, phane | aed 2
e Qoo
(SPECTRUMY FOAZ0IS  FOA 194 .
VIL, phase | Chine m)\ \ / 2 OIS : . Foa 1A2eona Tharapewticn) Prolindac, phase * ang 2
Arcphatin, phiate Y and 2 Degurl 4 RanaThewm, Apgrowal n COEPEDY Dox phase |
provesoq emgd Wgeew) T Nonpepaed  FEGyted O(W;:Lmnnu u. * Kayahe) NOCVIL shate | NHE1Z, phase 2
w 4 oece)
ouM Pand 2 (Aaites) MEPACT e lposcex
Phase oot /‘"’“"G (hewno B \ (uBpeis Pharmacete i) M"I";‘:::'
LEPETU. phate 1 aad 2 Priys Thaeapeseics / ',:'““'L\\: = Clinical '
CPX-1, phoned  (Jazz Phamacectcaly) foane Fhuse t. 2o0d) Chnical N \ VR Fasviin) ULt
vYaros 3 ’ (Medtan) (Earen Pharmacocteats ) E2N-3208, phate 2
IMOTT, phise 1w T {Johason, Jobanos Fo& 297 vy NKTRL 902, phane J Asedee
\ Other platform | \-// £1a 20
Lygosomal hm. Al ™ ™ hm ) N——
; g = ipodans) targetng iigard 0 approval = Ay a
LS ghaie | (aaun) Prosiophnis - Metal 2 in chnical jugate R o Kores 2007 ,
1 approval N f 4 NC A0 phase 1 2 and
203101, phane 3 (BEE Tnetapetss ST nanoparticie 0% i Cliioa) <2 ' 1C 6300 phase § 4ol 3
- 1 approval in chnecal 5 {Manocarmicd K36 4916 phase §
SCHDE02, phare T Mhmson o Jehason) = Hydrophotic drugs 4 in clinical N e K108 phane 3
ATLALD), phate 1 Fanceonailpds | iposome e, \' Manouel M, phase 2 wad 3
ATIONS, phase 1. 2 a0 23 (Gyten Theeapouties) Strcctural lpde 9 approval 3 ' 4 Polymenc /|| \ Clinical
Lipglatn 42 in clinical - 7 micelle ' T diCristsd Thenstnticn) CACESE phave { and 2
L — *
Vesng apgrcial TRV e g Oreg M 0.7, % o2 2 approval \
Uil phase | and 2 0ncology Venhes| / » ® . 2 7 in clinical s Chupratoh, PRam e SPOMC. phase 7
.  J
CI284La<Son, phase | [hshorniy Mospital of Dasel) . b 5 Arrgeting Kgand
EncoTAGL phase 3 (ymemseBio) ® nanopartichko Payoads
(51302 phane 1. 2 and 3 \ P03 Bucte 4 approval
A3 85, Phase 1 (Morrtmach PRIV o) s POSOIEY, phase 9 in chinical Yoz
' Pranmacestos) Pracnacevtcah)
FTrN / 1€ st ce
Phate 1 asd 3 (MiSwpna VRS 300, phane 1 | masrix /cmon.ms
They W (Upotes Py LM Cancer Nanomedicine . — - /«&n [Res——
phano 1, 2 amd ) Ce8icn Componts - Lipovarin Al phage 1 1 ved/ \ Prree = RNSILT, phane | and J
(16 appro P ClNCal " A
UTLCESPA shase § [UNA Tharspastics 75 In clinical trials) .F > | . T AR
) Cotrrentrs
0Px 3 N OCRUYC. shase | and 2
GEre), phua 1 and I [Celaion Corparation) ”xémn g‘hon; and Bowm HKores s
(Wence Thatapesticn) «Phase 1 ano 0% e Conventionsl (Artadvs Bugrama
MRXOL phase | chymingis Therapmtion) AROTY, phane Yand 2 N l AINOPIBENR e PN TRME05301. paaie | and 7
Merch) [ 2 Al hreny Aoy Dansreticin Tramadveg.
CahAZARNADOPC, phase | (MO Andannon Cancer Center) - Phasmacevtcein) Tecomotda, phate 2 and 3 e FOA 2008 erone ) DAD Vacapess
LIGARD EMA 000 l
FossARNA STUIY LB, phane 1\ ALIVEFSZ. phane § . PRk s UAe vt pheoe) B4 haved
= — sy SHERQ » ASKS, phave 1 and 2 (Ane (migared by PEIer) o :
yrosGons petce) MAGLAD » ASHE phase ABLOON, phase | and 3 MOW Seveicoas by phase
AGT L phane 1 Arvecsn-T, phase 2a0d ) Ak aTerec s
SGTA) phane 1and 2 AZDIMY, phase 1 ot 3
Bobo, D., et al. (2016). "Nanoparticle-Based Medicines: A Review of FDA-Approved Materials and Clinical Trials to Date." Pharmaceutical Research 33(10): 2373-2387.
4

He, H.; Liu, L; Morin, E. E;; Liu, M,; Schwendeman, A. Survey of Clinical Translation of Cancer Nanomedicines—Lessons Learned from Successes and Failures. Accounts of Chemical Research 2019, 52 (9), 2445-2461



Cell studies to animal models Y or i
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Bjornmalm, M., et al. (2017). "Bridging Bio-Nano Science and Cancer Nanomedicine." ACS Nano 11(10): 9594-9613. 5




Microfluidic Devices Complex cellular models & oo

Tumor spheroid
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Sontheimer-Phelps, A., et al. (2019). "Modelling cancer in microfluidic human organs-on-chips." Nature Reviews Cancer 19(2): 65-81.
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Wang, H.-F., et al. (2018). "Tumor-Vasculature-on-a-Chip for Investigating Nanoparticle Extravasation and Tumor Accumulation." ACS Nano 12(11): 11600-11609. 8
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Microfluidic Device Fabrication Process
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NP accumulation in static spheroids over time Y or urevsiaw
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NP accumulation in static spheroids over time Y or urevsiaw

Normalised SKOV-3 cellular association
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NP accumulation in microfluidic device over time I orauemiano
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NP accumulation in microfluidic device over time O oroumsian
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NP accumulation in microfluidic device over time gl
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NP accumulation in microfluidic device over time Y or i

Static flow
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Nanoparticle accumulation in macrophages
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Summary and future directions: I gt

Large translational gap exists between cellular and animal studies

2D Cell Culture: Animal models: Clinic:

Purpose: Purpose:

fundamental fundamental
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Bioprinted
cell/tissue culture

Microfluidics and
flow assays
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Summary and future directions: I S

Match polymer concentration with in vivo Investigate in vivo tumour accumulation and
blood circulation penetration of NPs
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