& In& this& regard,& functionalised& materials& displaying& such& tailored& features& have& rapidly& emerged& as& a& promising& toolbox& for& the& design& of& many& advanced& drug& delivery& systems. 

& 11 ! 22 !&

 1122 The& functionalisation& can& be& achieved& via& the& encoding& of& stimuliTsensitive& functionalities& into& molecular& structures,& thus& endowing& onTdemand& responses& to& endogenous& factors& such& as& pH,& oxidation,& and& reduction,& or& to& exogenous& triggers& such& as& photoirradiation,& temperature,& and& ultrasound& activation.! 5-On& the& other& hand,& synthetic& polymeric& nanomaterials&are&of&particular&interest&as&their&colloidal&properties& and& surface& chemistry& can& be& readily& tuned& to& precisely& meet& the& demand& of& individual& applications. ,&and& extensive& intermediate& purifications.& In& an& attempt& to& minimise& these& tedious& synthetic& efforts& whilst& maintaining& batchTtoTbatch& consistency& and& clinical& relevance,& amphiphilic& block& copolymers& have& been& adopted& as& nanoTvehicle& materials& since& they& can& inherently&selfTassemble&in&aqueous&media&to&form&stabilised&coreT copolymer& is& initially& dissolved& in& an& organic& solvent&such&as&DMF,&acetone,&or&THF&that&is&comp& atible& with& both& blocks,& followed& by& the& slow& addition& of& a& selective& solvent,& e.g.& water,& which& is& a& good& solvent& for& only& one& block,& leading& to& the& microphase&separation&and&then&to&spontaneous&selfTassembly&into& nanoTobjects& with& a& solvophobic& core& coated& by& a& solvophilic& layer. This& allows& for& relatively& low& & polymer& concentration& (<1& CAUTION This manuscript has been accepted after peer review and corresponds to a version prior to editing, proofreading, and formal publication. The final version available on the editor website may be different from this version as a result of the above editing process. Readers should consider obtaining the final version from the journal website if they want to ensure full accuracy of information. The corresponding author can also be contacted in case of need. In& addition,& the& selfTassembly& usually& occurs& via& postTpolymerisation& from& wellTdefined& precursor& copolymers,& and& hence& is& not& economically& ideal& for& scaleTup& and& industrial& environments.& While& the& solutionTphase& selfTassembly& can& still& leverage& a& diverse& set& of& particle& morphologies& such& as& micelles,& nanofibers,& or& vesicles,
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 87 Fig!1.&Illustrative&mechanism&of&NP&morphological&transformation&by& RAFTTPISA.& Taken& from& Ref& 72 & with& permission& from& The& Royal& Society&of&Chemistry.& Fig! 2.& Schematic& diagram& of& in! situ& selfTassembly& of& POEGMATbT P(STTcoTVBA)&using&PISA&and&its&conjugation&with&DOX&through&a&pHT cleavable&bond.&Reproduced&from&Ref& 75 &with&permission&from&The& Royal&Society&of&Chemistry.& & ethylene& glycol)& macro& CTA,& which& was& chainTextended& by& comonomers&cisplatin&analogue&norbornene&dicarboximide&and&pHT

  for& medical& purposes,& it& can& limit& the& ability& of& encapsulating& hydrophobic& drugs,& especially& via& physical& entrapment.& Probably,& the&use&of&prodrug&monomers&as&aforementioned&could&potentially& provide&a&solution&by&which&drugs&can&be&conjugated&to&monomers& or& macroTCTAs& prior& to/during& the& PISA& process& via& stimuliT responsive& linkages,& thus& both& increasing& loading& efficiency& whilst& yielding& local& release.& Also,& the& question& has& been& raised& about& whether& particle& shapes& may& have& an& impact& on& the& resulting& loading&efficiency&and&cell&internalisation&since&there&have&not&been& many& reports& addressing& this& issue.& Hence& more& attention& should& definitely& be& drawn& to& this& critical& aspect.& In& the& meanwhile,& hydrophilic& drugs& can& be& easily& compartmentalised& into& PISAT generated& NPs,& particularly& in& vesicles,& imparting& the& protection& of& internal&cargos&from&a&degradation&by&biological&media.&This&aspect& could& be& very& useful& for& the& preparation& of& less& invasive& oral& formulation& where& drugs& can& be& protected& from& the& extreme& conditions&of&the&digestive&and&intestinal&tracks&before&reaching&the& disease&areas.&Finally,&the&majority&of&PISATrelated&work&up&to&now& has&been&focusing&on&anticancer&drug&delivery&while&it&is&very&likely& that& the& same& methodology& could& be& applied& to& other& therapeutic& treatments,& such& as& diabetes,& and& cardiovascular& or& infectious& diseases.&& Until& the& end,& beyond& these& challenges,& it& is& widely& believed& that& PISA& will& continue& to& thrive& and& rapidly& expedite& (expand& ?),& building&on&our&growing&understanding&of&synthetic&parameters&and& formulation& strategies.& To& date,& PISA& has& successfully& enabled& the& selfTassembly,&drug&loading&and&incorporation&of&stimuliTresponsive& functionalities& allTinToneTpot& synthetic& approach.& In& a& very& soon& future,& one& believes& the& rapid& mature& of& PISA& can& instil& more& important& aspects& of& the& talented& drug& delivery& into& a& selfT assembled& nanoTobject,& thus& furthering& a& range& of& therapeutic& values& to& the& ultimate& translation& from& the& bench& to& the& bedside& (The& authors& gratefully& acknowledge& the& financial& support& of& the& Ministère& de& l'Enseignement& supérieur,& de& la& Recherche& et& de& l'Innovation& (MESRI)& and& Université& ParisTEst& Créteil.& HP& and& BC& acknowledge&Jacques&Penelle&for&his&moral&support&throughout&this& work

  

  Please&do&not&adjust&margins& Please&do&not&adjust&margins& (meth)acrylateTbased& polymers& are& also& difficult& to& degrade& in& biological& media& resulting& in& some& increased& accumulation& and& toxicity.& Fortunately,& some& of& these& issues& can& be& addressed& using& ROMP&or&ROP&methods,&involving&the&use&of&new&and&biodegradable& monomers& to& synthesise& selfTassembled& objects& under& mild& conditions,& or& by& using& UV& initiation& to& avoid& the& need& of& high& reaction&temperatures.&These&approaches&are&also&of&great&benefit& to& the& encapsulation& of& fragile& therapeutic& drugs& or& biomolecules& such& as& peptides,& antibodies,& or& DNA/RNA,& thus& avoiding& their& & it& is& of& importance& to&be& able& to& design& multifunctional& PISAT made& particles& that& can& load& multiple& therapeutic& agents& and/or& diagnostic&probes&while&being&conjugated&with&targeting&ligands&for& achieving& enhanced& siteTspecific& drug& delivery& as& well& as& precisely& controlled& drug& release& on& demand.& Additionally,& more& attempts& are& required& to& investigate& the& behaviour& of& these& PISATprepared& NPs&in&delicate&(complex&?)&3D&cell&culture&models&as&well&as&in!vivo,& in& order& to& rapidly& accelerate& translations& to& clinical& studies.& In& principle,&a&formulation&method&at&the&hint&of&future&interest&should& also& display& reasonable& drug& loading& and& increased& cellular& uptake& or& trafficking,& and& PISA& has& proven& itself& as& an& ideal& candidate.& Attempts&have&been&made&to&apply&external&stimuli&to&impart&higher& control& over& sizes& and& morphologies& of& PISATprepared& NPs.&

	denaturation&or&degradation&while&retaining&the&structural&integrity&
	of&selfTassembly.&Also,&currently&the&majority&of&PISA&formulation&for&
	drug&delivery&and&biomaterials&has&been&carried&out&based&on&RAFT&
	polymerisations,&some&on&ROP&or&ROMP.&Hence&there&is&a&need&to&
	exploit& other& types& of& living& radical& polymerisations& such& as& nitroxideTmediated& polymerisations& (NMP), 116 & iodineTmediated& polymerisations& (ITP), 117 & and& sulfurTfree& RAFT 118,119 & for& potentially&
	preparing& less& toxic& polymers.& Though& atom& transfer& radical&
	polymerization&(ATRP)& has& been& extensively& adopted& to& synthesise& PISATderived& nanoTobjects, 120,121 & its& application& in& drug& delivery& is&
	very&limited&due&to&the&use&of&cytotoxic&copper&catalysts&during&the&
	polymerisation.&&
	Also,Interestingly,&light&has&been&used&to&enable&spatiotemporal&control& of& initiation, 122 & crossTlinking,

Table ! 1.&Summary&of&block&copolymers,&Stimulus/Stimuli,&Drug/Payload&and&Morphology&of&nanoTobjects

 ! 

	Block&copolymer&	Stimulus/Stimuli&	Drug/Payload&	Morphology&	Ref.&
	POEGMATbTP(STTcoTVBA)&	Acidic&pH&	Doxorubicin&(DOX)&	Spheres,&Worms,&Rods,& Vesicles&	75 &
	PDMAEMA&	Acidic&pH&	DOX&	Spheres,&Rods,&Wires,& Vesicles&	76 &
	P(HPMA 300 TstatTGlyMARh 1 )-PDPA 52 &	Acidic&pH&	Rhodamine&B&&	Vesicles&	77 &
	PEGTbTP(MEO 2 MATcoTCPTM)&	GSH&10&mM&	Camptothecin&(CPT)&	Spheres&	85 &
	P(CPTMTcoTNIRM)TbTP(HPMATcoTEDGMA)& GSH&10&mM&	BODIPY&	Spheres&	86 &
	PEG 113 TbTPPFMA&	GSH&10&mM&	None&	Spheres&	87 &
	P(NAMTbTNAT)&	H 2 O 2& 10&mM&	Nile&red&	Spheres&	96 &
	mPEGTbTP(HPMATcoTDMAEMA)&	CO 2 &	SiO 2 &NPs&	Vesicles&	104 &
	PEGMATbTP(HPMATcoTDMAEMA)&	CO 2 &	BSA&	Vesicles&	105 &
	PGMATbTP(HPMATcoTDMAEMATcoTAMA)& CO 2 &	Methylene&blue&(MB)/& SiO 2 &NPs&	Vesicles&	106 &
	PGMATbTPHPMA&	Temperature&	SiO 2 &NPs&	Vesicles&	63 &
	PHPMATbTP(NBMATcoTCMA)&	UV&and&acidic&pH&	DOX&	Spheres,&Nanorods,& Lamellae,&Vesicles&	113 &
	PHPMATbTP(DIPEMATcoTCMA)&	UV&and&acidic&pH&	AuNPs/DOX/Fluorescein&	Vesicles&	

& !
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& PEGTCPDBTbTP(DIPEMATcoTCBMA)& Reductive&(DTT)&and&acidic& pH&