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Functional Applications of Bottlebrush Polymers: From Rheology
Control to Advanced Materials

Joona Bang

Department of Chemical and Biological Engineering, Korea University, Seoul 02841, Korea

Bottlebrush polymers (BBPs)have been of significantinterest for over two decadesdue to their unique
physicaland solution properties With recent progressin synthetic techniques,their three-dimensional
architecturescanbe preciselycontrolled with variousmonomers In this presentation,| will demonstratethe
potential ability of BBPsasfunctionaladditivesin variousapplications First,| will introduce BBPsanbe used
as viscosity modifiers or effective compatibilizersto tune the rheologicaland mechanicalproperties of
biodegradablepolymerblends In another example BBPshavebeenutilized as functional bindersin lithium-
ion batteries, enhancingperformanceby leveragingtheir distinctive architectureand functionalities Finally,
bottlebrush block copolymerswere designedand synthesizedto examinetheir thin film behavior, where
removalof labile chainend groupssignificantlyenhancedthermal stability, enablingthe formation of defect
free nanostructuredpatternsfor lithographicapplications
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Structurally Engineered Silica Nano/Microstructures for Advancec
Biomedical and Environmental Applications

JaehyukKim

1Department of Chemical Engineering, Korea University, Seoul 12345, Korea
2Department of Materials Science and Engineering, Seoul National University, Seoul 56789, Kol

Silicananoparticleshave been extensivelystudied in the biomedicalfield due to their chemicalstability,

tunable surfaceproperties, and biocompatibility While the Stdbermethod is widely used for synthesizing
uniform solid sphericalsilica particles, increasingattention has been givento the developmentof silica
nano/microparticleswith diverseshapege.g., rods, spikes)and complexarchitectures(e.g., hollow and yolkg

shell structures) Thesestructural variationsoffer distinct advantagessuch as increasedloading capacity,
anisotropicbehavior,and multifunctionality, which are particularlybeneficialfor applicationsin drugdelivery,
photothermaltherapy (PTT)and photodynamictherapy (PDT) In this presentation,we introduce synthetic
strategies for fabricating silica particles with tailored shapesand hierarchical structures, as well as
characterizationresults that reveal their morphologicaland physicochemicafeatures We further explore
their potential in biomedicalapplications,emphasizinghow structural designcan enhancefunctionality and
therapeutic efficacy Given the versatility of silica and the growing demand for efficient and targeted
therapeutic platforms, structurally innovative silica particles are expectedto remain a significantarea of

researchin the future.

Figure. Various shapes of silica nano/microstructures
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PigmentFree Full Color Electrophoretic Display Using Crystalline
Colloidal Arrays in No#Polar Medium

WonmokLee

Department of Chemistry, Sejong University, Seoul, Korea

The growing demand for low-power consumptionand outdoor-readable display devices has driven the
commercializationof electrophoreticdisplays(EPDs}hat utilize chargedpigment dispersionsin non-polar
liquids However,organicpigment particlesare prone to bleachingwhen exposedto UV light, makingcolor
degradationin EPDdevicesunavoidable Recently color tuning of electrophoreticcrystallinecolloidalarrays
(CCAshas emergedas a promisingapproachfor pigmentfree full-color EPDsTo addressthe challenges
posedby water and other polar media under an electric field, a non-polar liquid medium is required We
recently demonstrateda CCAformed from monodispersedpolymer microspheres stabilizedby adsorbed
inverse micellesof anionic surfactantsin an iso-paraffinic fluid. The highly charged CCAexhibits full-color
tunability while achievinga thousandfold reductionin operatingcurrentunder a voltagebiascomparedto its
agueouscounterpart In this presentation,discussiorwill be madeon recentadvancementsn the fabrication
of CCAbasedreflectivedisplaysusingvariouscore-shellcolloidalarraysdispersedn non-polarmedia

High Index Core
__— Charged Micelle
Low Index Shell

Figure. Electricalcolortuning of crystallinecolloidalarraysconsistedof the surface
charedcore-shellparticlesby adsorbednversemicellesin non-polarmedium
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LightInduced Solubility Modulation of Polynorbornenes

JeewoolLim

Department of Chemistry, Kyung Hee University, Seoul 02447, Korea

Postpolymerizationmodification (PPM)providesa modular platform for tuning polymersolventinteractions
from a commonmacromoleculascaffold,thereby circumventinghe needfor elaboratefunctionalmonomer
synthesisand multistep polymerization In the context of colloidal and molecular assembly,externally
addressabldgransformationsthat directly regulate solubility and intermolecularinteractionsare particularly
advantageousHerein,we report a visiblelight-induced post-polymerizationprocessthat enablessolubility
modulation of polynorbornenesthrough the decarbonylation of pendant bridged 1,2-diketone units
embedded along the polymer backbone (Figure 1). Upon irradiation, rapid decarbonylationgenerates
conjugatedaromatic segmentsin situ, producinga pronouncedshift in polymer solvophilicityand driving
changesn intermolecularassociation

The transformation proceedsquantitatively in solution within minutes, generatingCO as the sole smalt

molecule byproduct and thus constituting a traceless modification pathway. The resulting anthracene

functionalizedpolymersexhibit blue photoluminescenceand undergo spontaneousaggregationin selective
solventenvironments yieldingwell-defined colloidalstructures Notably,applicationof this strategyto block
copolymerarchitecturesenableslight-triggeredmodulationof amphiphilicity,thereby inducingselfassembly
in solutionwithout solventexchangeor additionalchemicalstimuli.

(a) Previous Work

Figure 1 Use of lightinduced decarbonylation for

hv "3 w
/X‘\,f?g’_’ % );.54 residuefree postpolymerization modification towards

traceless photochemical nanoprecipitation.
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FromSuspension Rheology to Film Conductivity: PXgNW(silver
nanowire)/SiNP(silica hanoparticle) Systems

Kyu Hyun

School of Chemical Engineering, Pusan National University, Busan 46241, Korea

Silver nanowires (AgNW$ have emerged as a premier material for next-generation flexible electronics,
offering a superior combinationof high conductivity, transparency and mechanicalflexibility comparedto

traditional materialssuchas Indium Tin Oxide (ITO)[1]. While variousapplicationsbasedon thin metal films
and metalcoated plastic films have recently been developed,these systemsstill face challengesregarding
high production costs and complex fabrication processes To addressthese limitations, it is essentialto

simplifyproductionandreduceraw materialconsumption

Amongthe variouscoatingmethodsemployedto fabricateconductivepolymerfilmst includingspincoating,
electrostatic spray deposition, roll-to-roll coating, dip coating, and curtain coating doctor blade coating
standsout asone of the most effective techniquesfor continuousfilm preparation Furthermore,it is well-

establishedthat silica nanoparticles(SiNP}¥ exhibit a high affinity for AQNWs driven by van der Waals
interactionsand hydrogenbondingbetweenthe hydroxylgroupson the silicasurfaceand the amino groups
of the polyvinylpyrrolidong PVPrappingagentonthe AQNWs

In this work, we systematicallyinvestigatethe effects of SiNPconcentrationand coating conditionson the

electrical properties of PVAAgNW conductivefilms. First, we analyzethe linear and nonlinear rheological
behaviorsof AQNWsuspensiongontainingSiNPslispersedin aqueouspolyvinylalcohol (PVA)solutions[2].

Second,we evaluatehow SiNPconcentrationand specificcoating parameters suchas coatingspeedand

bladegeometryt governthe developmentof electricalproperties Additionally,the concentrationsof AQNWs
and SiNPsare adjusted to examine the influence of filler content on the overall performance of the

conductivefilms.
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Boosting ionic conductivity of singt®n conductive polyelectrolyte
elastomers via higkdielectric plasticizers

JeongYunSun

Department of Materials Science and Engineering, Seoul National University, Seoul 08826,
Republic of Korea

lonicconductionplaysa vital role in biologicalsystemsgenergystorageandionotronic devices Polyelectrolyte
elastomergPEshaveattracted growinginterest assolid-state singleion conductorsdueto their inherention

selectivity, leakagefree nature and mechanicalelasticity However, existing PEshave relatively low ionic

conductivity (<103 mS cnt?), limiting their applicability as efficient ionic conductors Here, we presenta

materialsdesignapproachthat boostsconductivitywhile preservingleakagefree operation by introducinga

solid-state additive that combinestwo key characteristicsa high dielectric constantto increasedissociated
ion density (¢) and a plasticizingeffect to enhanceion mobility (* ). Demonstratedwith succinonitrile this

approach increasesconductivity by over two orders of magnitude at room temperature across both

polycationicand polyanionic systemswhile further enhancingelasticity By elevating conductivity across
diversepolyelectrolytenetworks, this work demonstratesa versatileroute to achievestableand efficiention

transportfor next-generationsolid-state singleion conductors
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Autonomous SAXS Platform Integrating Robotics, Adaptive Acquisit
and Machine Vision Monitoring at the PLE9A Beamline

HyungjuAhn

Pohang Accelerator Laboratory, POSTECH, Pohang 37673, Korea

Synchrotronbased SmallAngle Xray Scattering (SAXS)provides rapid and highresolution structural

information at the nanoscalewithout requiring complexsample preparation Owingto these advantages,
SAXShas been widely applied in diverse areas of materials science In PLSI, four SAXSeamlinesare

currently in operatiort however,the growingdemandfor experimentshas made it increasinglydifficult to

accommodateall user requests within the limited beamtime available To addressthis limitation, the

developmentof automated, remote-controlled, and unmannedexperimentalsystemshas becomeessential
for improvingbeamlineefficiency

Thisseminarintroducesa fully autonomousSAX$latform integrating collaborativerobotics, adaptive data
acquisitionandmachinelearningbasedvisionmonitoringat the 9A USAX$®eamlineof PLSI. A collaborative
robotcbasedexchangeplatform (CREPgnablesreliable cartridge exchangeand module replacementwith

high positioningreproducibilityand stablelong-term operationover 14,400 continuousexchangecycles The
adaptive data acquisition (ADA)systemautonomouslydeterminesoptimal exposuretimes and attenuator
conditionsbasedon reaktime intensity evaluation,effectivelyreproducingoperator-level decisionmaking A

machinelearningbased machine vision monitoring (ML-MVM) system enables reaktime verification of

cartridge mounting integrity and sample positional tolerance, completing the automation workflow. The
integrated platform supportsautonomous,sequentialmeasurementof up to 2,000 samplesper day while

maintainingconsistentdata quality acrossconventionaltransmissionSAXSTrSAXS)heating T-SAXSand
grazingincidenceSAX$GFSAXSgxperiments

oo | Figure. Autonomous SAXS platform for transmissioin
Loweomsmemane [ SAXS experiement.

2014
2013 2014 (Post-Doc.)
2009 2013 ( )
2007 2009 ( )
2007 « )

10



Programmable Magnetic Micropillar Arrays for
ReconfigurableMicrotextures and Microrobotic Systems

JeongJaeWie

Department of Organic and Nano Engineering, Hanyang University, Seoul 04763, Korea

Magneticmicropillararraysprovidea versatileplatform for programmableactuationunder externalmagnetic
fields. Their behaviorarisesfrom field-inducedalignmentand magnetizationof embeddedparticles,linking

particle-level organizationto macroscopicdeformation When particles are aligned within polymeric
micropillars, anisotropic responsesemerge, and deformation modes are governed by the orientation

betweenthe appliedfield and particle alignment Individual pillars exhibit bendingor twisting, highlighting
magnetic anisotropy At the array level, control over particle distribution and magnetization enables
coordinated deformation and collective responses [1] Moreover, combining magnetic actuation with

structural programmingallowsreversibleand reconfigurablesurfacemorphologies ,enablingcomplexthree-

dimensional architectures and functional interfaces [2] These findings identify particle alignment and
magnetization as key design parameters for controlling both individual and collective actuation in

magneticallyresponsivemicrostructuredsystems pffering a pathwaytoward magneticmicroroboticsystems
with complexandadaptivebehaviors[3]

e 4 Figure.Magnetic micropillar arrays before (left) and

N . . ;
\"‘«""."c.‘«".“'. after (right) the magnetic actuation
S
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Depletioninduced Colloidal Assembly Inspired by
Molecular Phase Behavior

ShinHyun Kim

1Department of Chemical and Biomolecular Engineering, KAIST, Daejeon 34141, Korea
2GIST InnoCORENMdNno Convergence Institute for Early Detection of Neurodegenerative Diseases, (
Gwangju 61005, Korea

Monodispersecolloidal particlesexhibit a rich variety of crystallizationbehaviorsanalogougo thoseof atoms
and molecules,while offering the unique advantageof being directly visible and trackablemodel systems
Previousstudieshave largelyfocusedon hard-sphereinteractionsto simplify these systemsand isolate the

role of entropyin phasebehavior However intermolecularinteractionsin real atomicand molecularsystems
are more accuratelydescribedby the Mie potential, or its representativeform, the LennardJonespotential,

makinghard-spherecolloidalmodelsinsufficientfor capturingmanyrealisticphenomena

To emulate Mie-like interparticle interactions in aqueous colloidal suspensionswe introduce depletion
attraction in combinationwith van der Waalsand electrostaticinteractions,and preciselytune the resulting
pair potential through the concentrationsof depletant and salt When the attractive interaction becomes
sufficiently strong to overcomethe entropic penalty, spontaneousselfassemblyoccurs In this regime,
particles organizeinto ordered structures with maximized coordination numbers, thereby achievingthe

greatestenthalpicstabilizationand forming energeticallyfavorablecrystallinephases By contrast,when the

attraction becomesexcessivelystrong and effectively short-ranged, particlesaggregatetoo rapidly to allow
structural rearrangementjeadinginsteadto kineticallyarresteddisorderedstatessuchas colloidalglasses
Theseattraction-driven assembliesare also frequently accompaniedoy phaseseparationinto particle-rich

and particle-poor domains Interestingly,under suchtunable interaction conditions, we observe dendritic
crystalgrowth, Ostwaldripening,andfractionalcrystallization phenomenawell knownin molecularsystems
but rarely explored in colloidal counterparts We analyzethe physicalorigins of these unusual phase
behaviorsthrough pair-potential calculationsand diffusion kinetics Furthermore,by controlling the energy
barrier for heterogeneousnucleation, we achieve confinementfree micropatterning of colloidal crystals,
offeringa promisingstrategyfor structuratcolor patterningand anti-counterfeitingapplications
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Engineering Structural Transitions in Soft Colloids and Films:
Molecularly Triggered Lipid Bilayers and Multiscale X Ray Structul
Analysis

Bong Sodt, SuilKint, Jae WorYod, Heung So8aek, YoungkyuHart, ChaeyeorSong 1

IAMOREPACIFIC Research and Innovation Centeryt8g@udaerq Yonginsi, Gyeonggdo, 17074,
Republic of Korea

Engineeringsoft colloidal systemsthat simultaneouslyachieve extreme miniaturization and structural
robustnesgemainsa centralchallengeacrossdeliveryscienceand industrialformulation research Ultrasmall
carriers offer clear advantagesin barrier penetration and interfacial transport however, their practical
applicationhasbeenlimited by curvatureinduced structural instability and insufficient processrobustness
Overcomingthese limitations requires not only precise molecularlevel control of self assembly,but also
guantitative, multiscaleanalyticalframeworkscapableof elucidatinghow molecularinterventionspropagate
into mesoscalestructuresand macroscopi@erformance

In addition, in industrial researchenvironments,understandingand analyzingcomplexsystemsis critically
important. In the cosmeticsindustry, particularly for powder rich formulations such as sunscreensand
makeup products, how & & (i NHZE alzid 1 tifab &, Ppérformance under realistic use conditiond is
defined and evaluated can fundamentally shape both problem identification and solution strategies
Accordinglyapproacheghat structurallylink moleculardesignto internal formulation architecture,film level
behavior,andultimatelymacroscopiperformanceare essential

In this work, we adopt this perspective by integrating multiple analytical techniquesto elucidate how
moleculardesignextendsinto structure and performance,thereby proposinga strategicapproachto long
standingchallengesn soft matter formulation. Without beinglimited to a specificcarriersystem we illustrate
practical industrial researchstrategiesfor engineeringhighly robust soft colloids and films through the
combineduse of molecularself assembly multiscalestructural characterizationand performanceoriented
interpretation.
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Functional Disorder in SelAssembled Block Copolymer
Nanostructures for Device Applications

JangHwanKim

Department of Materials Science and Engineering, Ajou University, Suwon, Korea

Seltassemblyis the principlein which buildingblocksare alignedthemselveshrough weaklocalinteractions
to form variousstructures Amongthese, block copolymerseltassemblyis attracting great attention as an
efficient strategyfor fabricationof nanopatternsbecauset canform ultrafine patternsin paralleloveralarge
area Despitethe many advantagesof the nanopattern formation using block copolymer selfassembly,
naturallyformed blockcopolymernanostructuresare often difficult to utilize in practicebecausehey involve
manydefectsandalow degreeof alignment However this presentationintroducesa strategyfor "Functional
Disorder,"which utilizesthese stochasticalljformed block copolymerrandomstructuresascritical functional
elementsrather than structuralfailures We proposeda method to exploit high-entropy randomorientations
for physical cryptography, providing unique and non-reproducible patterns for hardware security and
authentication Furthermore,we demonstratethat such disordered nanostructurescan be engineeredto
maximizeoptical responsivenessspecificallyproviding optimized electromagneticenvironmentsfor high-
sensitivitySurfaceEnhancedRamanScattering(SER)latforms. Blockcopolymernanopatternswith random
orientation were also used to fabricate highly interconnected electronic networks similar to biological
nervoussystemswhichare utilized for the developmentof neuromorphicdevices Thisapproachwill suggest
a new direction for the use of block copolymernanopatternswith naturally randomorientation beyondthe
minimizationof defectsand alignedpattern formation, which haslong beenthe principalresearchdirection
of the blockcopolymerresearchsociety
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Complex Coacervates as Functional RNA and Mineral Compartme
Inspired by Cellular Biomolecular Condensates

Saehyun Ché#*, Philip C. BevilacgéaChristine D. KeatiAg

1Departmentof Chemistry & Nanoscience, EwWWamansUniversity, Seoul 03760, Korea
2Departmentof Chemistry, Pennsylvania State University, University Park, PA 16801, USA

Compartmentalizationis a fundamental principle spanningfrom the origin of life to modern industrial
formulations In biologicalsystems cellsform membraneles$iomolecularcondensatego regulatechemical
reactivity via liquid-liquid phase separation Inspired by these natural systems, we utilize complex
coacervates polymerrich droplets formed by the associativephase separation of oppositely charged
polyelectrolytes as protocell models to provide protective and functional microenvironments for
biomolecules|In this talk, | will first discussour work on multiphasecomplexcoacervatedropletsthat mimic
the sub-compartmentalizatiorobservedin cellularorganelledike the nucleolus Specificallyywe demonstrate
that these peptide-basedmultiphasedroplets can sort RNAmoleculesbasedon their physicalproperties,
suchasstrandednessThisability couldfacilitate complex,multi-step RNAchemistries Secondly] will present
findings on the stability of these complex coacervatesunder simulated prebiotic hydrothermal vent
conditions We demonstratethat coacervateshby polyelectrolytesor peptides,can encapsulatecatalyticFeS
mineral microparticles Our results show that in-situ mineral production within the coacervate phase
facilitates integration compared to external addition. Together, these works illustrate how complex
coacervatesserve as a robust platform for integrating RNA and minerals into functional, biomimetic
compartmentswith applicationgangingfrom origin-of-life studiesto advancedndustrialformulations

(a) RNA chemistry in multiphasic coacervates

F=¢ dsRNA Figure.Fluorescence microscopy images of multiphasic
L i coacervates with RNA (a) and coacervates wé&Bminerals (b).
?‘73{; ssRNA
References
(b} Fes minersls In < e 1. Nature Chemistryl4, 111@1117(2022).
Side View 2. Journal of Physical ChemistrylR7, 26, 59785991 (2023).
& 3. Journal of Physical ChemistrylR9, 33, 83663381(2025).
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Decoding structural complexity in thixotropic suspensions: Capturit
microstructural dynamics through fractal signatures vis RRBCS

JihoChoi

Department of Materials Science and Engineering, Soongsil University, Seoul 06978, Korea

We investigatethe microstructuralorigin of thixotropy in a canonicathixotropic suspensiorusingrheogX-ray
photon correlation spectroscopy(rheo-XPCS)enablingdirect, time-resolved probing of out-of-equilibrium
dynamics A transient fractal dimension, extracted from two-time correlation maps, is introduced as a
guantitative descriptor of evolving microstructuralcomplexity Followingcontrolled pre-shear,the system
exhibits gradualstructural rebuildingunder zero shear,where the fractal dimensionincreasesas dispersed
flocs reorganizeinto a percolated network, despite a smoothly relaxing macroscopicstress response
Concurrent stress measurements reveal increasing stochastic fluctuations that share an identical
characteristidimescalewith the evolutionof fractal dimension,establishinga direct link betweenrheological
stochasticityand underlyingstructural dynamics Furthermore,two-time correlation maps exhibit recurring
decorrelatiorgrecorrelation patterns, evidencing persistent local rearrangements within the matured
network. Theseresultsprovide direct structural evidencethat thixotropy arisesfrom continuouslyevolving,
fractatlike microstructuresand demonstratethat two-time correlationanalysisoffers a powerful framework
for quantitatively connecting microscopic dynamics with macroscopicrheology in time-dependent soft
materials

Figure.Microstructural mechanism of thixotropy and
its link to rheological stochasticity.
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Effect of Salt Concentration on Textural Properties and Skin Adhes
of Acrylate monopolymer

Ji Hoon HaSung Eun Kim, Jin Young Kim, Sang Kuen Han, Jin Mo Kin
KOLMAR KOREA, C&D Lab, Seoul 06800, Korea

Cosmetiegrade acrylate monopolymer (AMP)is a representativepolyelectrolyte thickener usedin toners,
serums,and creamsbecauseof its high hydrophilicityand viscoelasticity After topical application,however,
AMP caninteract with sweatelectrolytes,particularly NaCl,potentially altering polymer network structure,
skinadhesion,and active delivery. In this study, 0.1¢1.0 mM NaClwasaddedto a 0.1 wt% neutralizedAMP
solution, and the resultingstructural and skirrinteractive propertieswere evaluatedusingrheology,texture

and adhesiontests, geknetwork analysisRheeSAXSnicrorheology DSCFFIR, electricalconductivity, SEM,
skin zeta potential, contact angle, Franz diffusion cell assays,and Raman spectroscopy NaClinduced
concentrationdependenttransitionsin the AMPnetwork: salt-bridge-mediatednetwork densificationat 0.1¢

0.3 mM, saltshieldingeffectsat 0.4¢0.5 mM, and polymeraggregatiorwith geknetwork collapseabove0.6

mM. Notably, 0.3 mM NaCloptimizedthe firmnessgconsistencybalance,producedthe most negativeskin
zetapotential, andincreasecdhiacinamidepermeation Thesefindingsindicatethat sweatderivedelectrolytes
canmodulate AMP-basedcosmeticformulationsand shouldbe consideredkey variablesin designingsweat

responsiveskindeliverysystems

2200
AMP OmM, 1791£52 nm

Figure.NaCl concentratioependent changes
in acrylate monopolymegeknetwork size.
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Polymer Network Structure Engineering for Temperate#elaptive
Mechanical Properties and Friction

DonghwnJi

Department of Polymer Science and Engineering, Inha University, Incheon 22212, Korea

Polymerichydrogelstypicallyweakenand soften at elevatedtemperaturesbecauseincreasedpolymer chain
mobility, particularlyabovethe glasgransitiontemperature,reducestheir mechanicaktiffness In contrastto

suchconventionalbehavior,severalstudieshavereported sokgel materialsthat strengthenupon heatingby
transitioningfrom fluidic solsto elasticgels However,becausehesematerialsexhibita lossmodulusgreater
than their storagemodulusbefore heating,they cannot serve as freestandingstructures In addition, most
temperatureresponsivehydrogelsdisplay isotonic actuation, accompaniedby large changesin length or

volume Here, we present mechanicallyrobust, freestanding hydrogels that exhibit isometric exercise
behavior with minimal volume change during temperature variation These hydrogelswere fabricated
through the rational design of a polymer network architecture Linear poly(Nisopropylacrylamide)(L-

PNIPAM),which undergoesa reversible temperaturedriven phase transition, was interwoven within a
poly(vinyl alcohol) (PVA) skeletal network that provides a robust three-dimensional framework with

crystallinedomains Upon heating, the L-PNIPAMchainsaggregatealongthe PVAnetwork, whereasupon
cooling they disentangle, enabling reversible thermal strengthening and weakening while maintaining
structural integrity. This thermomechanicaladaptability is reversible, repeatable, and immediate The
aggregationand disentanglementof L-PNIPAMchains also impart switchable lubrication and frictional
propertiesto the hydrogelsurface

Heating
—l
e

Cooling

¥ L-PNIPAM chains (

%PVAnetwork
Figure Schematidllustrations and fluorescentconfocal microscopyimagesof the polymer network structure
composedof L-PNIPAMhains(red color) and PVAskeleton ThelL-PNIPAM:hainsuntangleand aggregatewithin
the PVAskeletonupon coolingandheating,respectively

L-PNIPAM chains
: aggregated along PVA networks

Referencesl. Nat. Commun15, 3925(2024); 2. Adv. Funt Mater. 36, €19482(2026)
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lon crosslinkingbased waterproof O/W sunscreen

JunbaelLeé, DaehwanPark*?2

YnnovationLab,CosmaxR&I, Seongnam 13487, Korea
2Departmentof Chemistry & Cosmetics, Jeju National University, Jeju 63243, Korea

The increasingprevalenceof outdoor leisure activities has rendered water resistancean indispensable
requirementin sunscreenformulations Conventionalsunscreenshave achievedwater resistancethrough
water-in-oil (W/O) emulsiontechnology however,this approachis associatedwith inherent limitations such
as heavy skin feel, tackiness,and difficulty in cleansing Conversely oil-in-water (O/W) emulsionsoffer
superior skin sensoryproperties and easeof removal, yet are prone to immediate re-emulsificationupon
exposureto water and perspiration,posinga significantchallengeto achievingadequatewater resistance To
resolve this paradoxicalrelationship, the present study developeda novel water-resistant O/W emulsion
technologyutilizinga thin film formed viaionic crosslinkingeactions Thistechnologydemonstratedsuperior
water resistancenot only under freshwater conditions but also in seawater environments As concerns
regardingthe adverseeffectsof certainsunscreeringredientson marine ecosystemsaverecentlybecomea
prominent issue, this technology representsa novel ESGinnovation with potential not only to protect
consumers'skin from ultraviolet radiation, but also to mitigate the influx of sunscreencomponentsinto

marine environmentsthrough reinforced water resistance,thereby contributing to the preservation of
aquaticecosystems

2012 R&l ( )
2006 2012 ( )
2004 2006 ( )
2019 ( )
2004 KAIST ( )
2001 ( )

19



INFORMATION

2026

25 ( s ( )

https://polymer.or.kr/function/function 5.php?idx=208&sNum=5
(QR ):
https://polymer.or.kr/function/function 51.php?idx=28

S
& ~
g:Z’ ':‘I H{Ec H 2|HE
o SALS T
azena: (@
= T Hj|OJAE| 0| M
(SHEA|0|=71) @
sxei+2 (@ )
Q0 ~ -
Q

O/
%

L)

Q) 2zoumn=

113 (KTX) 15
(26, 61, 171, 172 )

(zoom)
https://snu_-ac-kr.zoom.us/j/3449875583?pwd=VJ5Ui6LoA6MeRMJIvdja4dRORVGZnOpH.1

(jJungwkim@snu.ac.kr)

20


https://polymer.or.kr/function/function_5.php?idx=208&sNum=5
https://polymer.or.kr/function/function_51.php?idx=20
https://snu-ac-kr.zoom.us/j/3449875583?pwd=VJ5Ui6LoA6MeRMJvdja4RORVGZnOpH.1
https://snu-ac-kr.zoom.us/j/3449875583?pwd=VJ5Ui6LoA6MeRMJvdja4RORVGZnOpH.1
https://snu-ac-kr.zoom.us/j/3449875583?pwd=VJ5Ui6LoA6MeRMJvdja4RORVGZnOpH.1
https://snu-ac-kr.zoom.us/j/3449875583?pwd=VJ5Ui6LoA6MeRMJvdja4RORVGZnOpH.1
https://snu-ac-kr.zoom.us/j/3449875583?pwd=VJ5Ui6LoA6MeRMJvdja4RORVGZnOpH.1

My

0|

il ol

u i

1 [

o z @

= A

._.Mo _”__% 51 o

0 fo —

RS =

o0 Al s

0. | oF

™ T £ o

o ml oF F =

S — o gy =

or ‘5. WA X

Ho © ooy T

i T oa W

all o T o

. o w0

I € < d.._ X & OF

fol g ._O_I o - mH_ ™ T

h: @ O 3 g

=3 K

wmm 101 ﬁ_-h =l oK T ol

o E = T = o

S T ﬂ._o L~ 1

: EH g5 s

oo o 0] -z m o
<3 Ol 8l of Mo oOhGD
= nra Off X0 ®f W&

o2 b

A

S

7t M ==t

o

4

2 @8 2s U
iiE

= A|=t

AXXIA Z= 2440l O|HIX]|

MErHstn Hshd



Lt D 2X s A4

Nanopolymers Laboratory YONSEI

UNIVERSITY

274

o GMCHStw MAT S S HA WP

+ BK21 AfRATH nSATCHY

1992 - MBCHSHD 433 SHA} . D[ZHATHCIAHHZ] ARIEHE
1995 - MEistn Y RDEXSE HAt . O|2x}F 3| (MRS) Board Member
2001 - Massachusetts Institute of Technology (MIT) 2 B3 vfAL . BRIpI|SHUTA (KIST) ZUAHTS
2002 - Harvard University $}5tM 21} BFAtE A3 . OIRFHAIE X2

2u|A : AMCHE R N 23%HE 25 B217% . 23521 (NAEK) YHts|gl
O|H|Y : cmpark@yonsei.ac.kr . shRapsty|aEal e (KAST) H3lg

Cj2Eg0| |7 HEH 7|8 2R AIMA HR22] AX}

ClAZ2o] A7 | 2El2Ej0|E F2oE Hma] A%} HY X AZ UBY (Neural Network) T&

205 phossher ek indvced £ bi Chiral perovskite 5 Memnstlve crossbar array

kil

= @ Wireless A| A&
@ M 7K RE2 $HsH= BYss clazaol” ?o* @rlexible ATHE 28

2 @710/2 B UH AIUA 21} 8

[ EELEEE Y] pyanced I "~ ADVANCED. |2saryzies

Py X 4. UNIVERSITY
£27) Northwestern ! . OF

=/ University - (’H“;:“ %57 CALIFORNIA

) DSt 3

KOREA UNIVERSITY

nd Technology

KT pauepiaees

288 ALY XA ClAE 0|
Jcrerst s4e DEx 7|9 AMIC) BRHE claBo| 47 | 20)-

'v'v,

PN (}Q.x

7| WH AR Y U HERY AYA aRI2H BE TE 2E
H 13

E Z
| 4zmerd UTY $EQE/0FEHT| OR| 2K Y U 2 YZAAY 2H

« Cu/PFA film|
= ‘75‘ .&;‘“‘
,' = MOHF

== 4DVANCED Il — |-g§ﬁ-? A =2
MfTERMls £27) Northwestern
K 24 Umver51ty
"XNU et

KANGWON NATIONAL UNIVERSITY

A7d MFEE

| @ 428 vigoz # A1E oy B2 | a7y o
- YTN AtO[ 91, E?J%rél Nature Communication & Ct&%t A2 OjHE St Mt S& -2026-13817| 7|& BALE AR 19, SIALTIPY 1129, ALY 129,
| s2sz=
- 2SR, SKSHO|H A, SKO| L Hi[O] M, KIST % KERI & S H1E] 82| Post Doc. X =%
| a7y ot
- KEMCH O K|, Al CIAZ20], Al'dA BhEX| AX} 20Fof 2

(ZH|O|X| : nano-polymers.com )

PE
h Device & Materials [RSSPUTe ?IWE‘I-! E T AR
mmunity Aol HE T

0z
o
rr
2
0,"
{0
=
o
)
O
A=
inl



o OI&f0ixtchstm i = SIEAIE 2021 S M 0[S 20 CHABHATA XIRALYS
@xﬁegsﬂa?ﬁ | O|=to{ X}CH st |

Basic Sci Re h Institut =
asiC ences psearch Institute
—
x 01 A

CHEFS : 02-3277-5034 7| o I'.I' c_>!- i) ?- aZ
20| o ¥ : ji-yu pri@ewha.ac.kr o

a o o O = (n A
@ S| 0|X| : http://my.ewha.ac.kr/ewhapri/ xl’ e e xn-l i) i L

=5 AR AZE R

OlStOIRITH @ BF3h.Lhie TFSHHE MAtmS

oL4%] - Z0f

Hi )
AXMAH At 22 - H1G[0E] - Al
Tl ‘

88 28 0|2

" O2H A2l TS YHOILAI 24 £ ADEE Ooj=LE-HI0|SMA
= A2 Bt AlCH CHS S04

- Al A Lhxg 7| A
"AZ LA EAE 12 A .g:ji:;uLmﬂL
e M22 710l e 23 U2 i

PITERTI TN

A ES IR EN B
. WHES SR RAR AT
« HGO[E] - Al EE A 47 |

xoi7
Al ze Bl xinsaz

Tho|1Zt Fe0] o2 7| =T,
T7] A%, X SHl A7 XA

| =AFEHL 7|2 HE

- MUYty

Ao|X.EME AT F=H|,
ASEOl £ X 0| 73] M2
- MU ChA

570 Mo 48, 29 F

871 M F2HH| M7, 293 F

Somy O|3tOXICHEtm
(&) ngeazsazs

%l
\"’ Basic Sciences Research Institute




INSTITUTE FOR
MULTISCALE MATTER
. AND SYSTEMS fl ;
|

HE|AAY BF W AAY A@ns

FEART| 2L o2t XICH S

AKX} 23)2| w 1
FA: ME MoiEF O[2Ho{CHZE 52, 0I§}041fEH§hn.

ZH|0|X|: https://imms.ewha.ac.kr

MISSION VISION
ZLE|IAHY 8 HFE Sl MIA £|10 =Fof A7 HEat
@ AN SR ALY J|&8 HESH @ 7HE-H= HEWAIE 7I"JQ§
2172l X|&7ks¢et 0f2ioll 7[0St 22Y K-51E2A Dj2f| afstv|s S deBic)

571 7123&(TG)0| R7IM2= AHAL|0f, 4Cl HHH|(CP)E Sd D2 7|22 4EH 3ol =X EL|C

TG : Technical Group CP: Core Project
TG1 TG2 TG3 TG4 TG5
Frontier Multiscale Multiscale Frontier Scalable
Materials Computation Characterization Device Solutions Self-Driving Lab

0j2hE of UEIAAY AMOE  HKISE| AlAHIR] ARfAAY PHOR TNV
Al A% A2 ofsh-cliz B 2y A5 oy 7 7k 9 8y

CONNECT : INTEGRATE - REALIZE
IMMS TG-CP Framework

AIACH CHS XMIcH XEMICH OfXFE X
HHEH| A7 X AKX} 7|E 2 O] S8 A2 EHA &

HZO| HMS ST

S¢to| oj2iE ojaact &/
St s Al-X23} .22

KHAIcH At} 7| Clorst M2 Ao| HHS 54 Algt X @A AR T MeAler 22 Hejoz

OJ2} G171 MEfAIS oHSofZiL|C}. 22 XAIT} 7|58 BABLICL  H70 AT RS HABILICE,  K-Ifet|&o| 024 ML

=) O|RfOIXILHOI M oaF s X3 e600315@ewha.ac.kr

EWHA WOMANS UNIVERSITY




27813 eroftx AIE

Center for Hybrid Interfacial Chemical Structure

O FHAT7|H : o|gtoixiciEtn

O AT7HMAX} - dAY m$

O F2 : M2A MUETF O|3toiCHZ 52,
o|gtoixichstm FeatstH B 4022

O EHOI|X| : http://cics.ewha.ackr

O HHS : 02-3277-6942

Lt fx StHE sHAEE IS5t M2 A7 Z0FE HAISH| fIsiMe
ATl stetAT A Pz 40| Cfst 7[x A7 EFHO|C
SEM4A M sistpx APME (Center for Hybrid Interfacial Chemical Structure)=
27| xRN, 02X, 24 2t ABoMel FARE HEY, 32, TH0ls
S AU Yo cist jFHLIZES FYstn 0|8 HtEez LMEE HA % =24
Hof ol22 HMAIStaX $tct 2 MEHe F 3719 1822 LUso AFE
dstn don Z OF 2t g€y AFE S 71FEQ A X A WHES
HolM ZY-24 gad =52 St 7|58 S A4 A g4 g HPE

TS 2%

HESHO SR = SeE=ERE AN Higigkst LIS
QIFE QIRE QIFE
Y2 Q8 MUY YA (A7 MAX M (D8 MARY
HEE, 4 HEY, YT, AefY T, YE

AR PaZf TlA




GIST AI-ACE InnoCORE

L|3 EI[RICIS O3t Al + L 88t gt (A

lnnoCORE

BI

Al, LE28t, ShE 2R 7|82 JMIOR 02 Blo| HAO| ojo) sl ME3iict

Ali® : InnoCORE Al 27HHE Al
Y : =S 2O|FICHE $St Al + L83 At

7|2t : 2025.7.1-2029.12.31 (5 AlgiH| 337.52i9)
tHd : GIST 0]2x] @4

Qs Q’ . R |
) M SE HAN AE E%?_' e oo oz GIST oo/t
5 ChHAbe! EHE AAZH X 24 7]&o] Oj2} Hlo|Q AR ME el Lo
TR A%} W AR 81291 ACE 211
wio| ChrtRl RE Y RE WS} B JHst -
il(")o})kx} al OI-“XIL' nEHE 7Hu} clg® SAMSUNG T30,
LRSI 2R SN Y
IR #03 o17ole)(Melel ME, BEhE FHsI0 HEDI@O| 2L T2iCl BE pe—
ACE . i + ACE AR AT

OAccolowlors A Artificial Peptide % K|S'| BRI
unye Hjo|2 4%y -
Collective Intelli SIS
oc ntelligence
A?_ICmE C B3 “ @OESCAP
Changemakers Explorers morging i
URNTBY e G HOIaAN E) Etx A% Owices .’ TR
% IFRAN
GRANGN CITY
A
g WEEr IR
- o ey X wal] 1E . ey ME AR By RE a9 .
| im WOIN BUR FW LikAN Ui 39 2% 8% Al D2IE ib> [ veor )
Al + EEW}OIQ. + LI AXH/ 2K}
e wyols HRole 9 39
_ IETT e
4718 1 T SIZMEIO|S /I B4, XI2IER Mo, e st
MEBHE - Cryo-TEM & HE! 54, 0|2 RIE{B{0|A 417
o= SR e HOi3f3] qEIR | U
e |
HA7I181 o =y SERS/SEIRA 2% §17l/M% /5%, HIEIEM 3, il o )
NSEE © saxeus ojol22BROICA S8, P ‘
T e @ .- naze | seIn |
Y3%
“ 44718 1 @ avivaiy Sleit 9% Y, YEIDS HolE] 24, uRein | W |
A
HSBH @) s2uzn B2 S, oIS Y02)F HX, Axt A susa| o1 | 22 |
PNOEEL & 129sn BB e, ol Mo ogs, | SEY | Mewaw |
T @ 2202 FROIHINRISE, U REY UE aue | AmOS |

sUHS

800{F2| JLi] A8} ME0| 0] T0| W (UYAFHPN)-YEINEY AP @2 BP0 Harvard Univ., MIT, MPI§ 257] 1
H=29 QRiH| 9000 H(ACHES X3 + A QRIS Xig LA = TR, AWS, CJ 22|EHIE]IA, ThermoFisher, JEOL 2] Ci
AP 20| IIRE XY cryo-TEM, 14 HPC, L, TESUE XA =21 BFFAA U Als FHTX HPC-AI X

Al-ACE $7Ct M2 Q0 HIEXIR

Ml 2| E2] Al BRITSE S . ePlae| M= X'8s S0

12| Q) mievsrey IEZII| GIST 12S7|F cofsr KAST UNST xiofy|at KA © uewane




OCTOPUS-INSPIRED MICRO-VACUUM PATCH

MIMETICS

S TX| 7| XpMCH BT EHE
Negative-Pressure Transdermal Delivery Platform

Company Profile - 2026

WHY MIMETICS

AH 2 AF REM|CH Bl

TECHNOLOGY

e

1.Hﬁ
Patch technology based on N:

|

nature

research, with 40+ related papers in SCi-indexed journals;
PUBLISHED IN

Nature 2017 49;{-

vol. 546, pp.396—400 o

01 8% B4

Smart Cupping

ofst HAF ofE 10| 0JM| S 7= XA
il o QPYA 24 &3 SH0ME &
Al

PRODUCTS
HE 2ol
Skin Patch
=Y 42|12 -

Negative-Pressure Silicone Patch

s sa =2

ages396-400 (2017)

Y 7|g 53

02 T2 ojMxHE ¥ o3 HdE Y
ﬁcrwore Opening

ZE20] 1-2 ym O|MIZE YAIKOZ HA.
TR HA % Tj5 Kpol 3l

Needle-Free Delivery

Hl3lE 22|15 5802 1
(AP) Y MG I Y

Silicone - Hydrogel
Hydrogel Sheet

S SHO|EZZ TX|

Negative-Pressure Hydrogel

FLAGSHIP BESTSELLER

szay
*SO|E R 0123 ML VW Tt

[LTH

a ES (" uuwsolczACIAIm gosolceACAIE W SUS0ISEE )
SYBER m‘;‘f—; - ng-’z 0% E4BAU) op~ 35
A % E+BAU)
= % naEs 2% 57 t S
.
¥
TR E420l(um) 38%
483% =7} . % E520|(um)
’ +2,320%
el e EI; EFEE(um/h)
. 517% %7'> Skin Absorption Depth (um)
ey ) L 602%  +2320%  14578% #2320% )
—_—
STRATEGIC PARTNERS

F02 A & DAL

29 AYF Hof 7|YSt D|H g2 SY FZ 78S

o LGMEHZ
(Japan)
FMG Mission

Co-Development & Global Supply

|0l QHEAIZIS LI

[ |

LeyEAHZ S3H¥ Inhave Foradore
C= Activator 20A OfA S 3 Patc Bio-cupping
Patch FOHM otA3 OCTO Patch % ol

FAS|Af OO0 &l A

Mimetics Co., Ltd. -

CH$HAI= / Republic of Korea

mimetics@mimetics.co.kr
www.mimetics.co.kr



|IOPE

CLINICAL GRADE

s

i7"

X|xe
o2} 22| i
e
H|w! ASE
= =L EE
saES=d
T

S

Tl

0 e |

1
0fo|2| XMD AH3 Z2|L|2 2l7e2] Al

0§ 22| | 080-023-5454, 717125 ‘00| | xH'd




rv'r

==8 IANE

At MICH 2] o 1t 78

4Xt 4t o, CIXIE EHARMO|M S AR o] CHtHS} £0iA

. G

- »\\'\
Zb{t= TIZHTF A[XF EBIC 0| XM S}HEl KZEO| AT A|SH La . e
= M5t DM A EYIE0| 2| Kotz TEfo| 2int AlHo| JHsEt -;& . “r _

TAUE] Mol ApAIEH 2/ 84

A s

22 FANE X 2|5 24 FYus
) gz pchetn stet3atn ma
i) OF

)

of 22|z} 7|2 e 7e +Ae7e
SCchetm st ned

ofcietm Betepst utat

f

o |

r

Module 02
SNMNHE!
NIEt

Global
Cosmetic

Module 05 Leader

glAS 2|

B RiEst

S22 IAHE] XpAICH 2|5 2P Module

BEOY | TAHERE) A ARMIC 21H

SEQIY | 403

HMTS | XM 0] &(shbong@skku.edu)HiE
S272H| 2026.8. 3K

5 2 3| 4000t (@, 244, A5 St U Z8)
29 XN | dTachetn S48t

TEL.031-290-7279
Email. shbong@skku.edu

EH[0|X| | http://cosmetics.skku.edu

KINGO

DEGREE

SKKU
Extension School

wSIPY

FANE EAE
U NZE

COSMETIC
moisture omple
-
2 e
COSMETIC

moisture ample

_" - -
’ -
SEE 0P 2k K| LMS(Leaming Management System) H|S,

g anuz cnvs 2 omel gar)s 2yt

Hic

SR S|ENIF 0PI T2 Y- CHE (] IA23 L)

K-DAMHE] S0 H2F: 01F 7 AR (TR 7|20 |& JHE AL )
et=2| |of| CHEt xf3tA] : O b o (FAWA REMIE)

TAONE AriEt

K-HEE| 714 8441 312} 81710 e (m i)/
2 207 (31 k222 )1 0172)
HEHIA 2|52} k- HE| S T4t D4 (SRR
2 149) XA
=

K'RE|HIO|Q¥4 7|& 8 - AAZS SHOR iAW (Yol

r
o
bal
£
o

SR oPYE i 2|T T2 otz 2oy (TSl EYe)
K REIQZA 2 0] :H[0]H : HHSTH A (CI X L)

eCMS @ainKoreamm

Ercrore-Chemeditronic Systems 41 HAAH B2Y Acigy ALE



OF4
1 1

Lletot= of%

“Digital Transformation”

SHEE HI6t D 718k Hot 71”0 EXH 01/ =

MIA 2FSE AIEE, AHIXFS| @& B16t T
"%EF‘J_'_ DI, I_I_ Ajl»Hl,E

ot UASLICH
UGLICH

FIARIZ| AEELICY.
ZHlE "Hetol E2HZ AUV, "HalE 0121 2 AT YLICH

= el

ne-Stop Solution's Al&st= OBM2Z,

St H5H= 'Digital Transformation'@ 2 ZXIgtst QU&LICE
MNIAICl 3HEHE 1tet2 T A0 A O|BO{ZICH= EHEQt WS
TAMATE X H7He USULICE

COSMAX B

*E H\IOF—-:O H2|7t 23 HEA 2670 YA7IXIE

25t Z2% No.1BEAUTY & HEALTH 7|82,
 MIA 4,50004 ME 7|¥S2 22% No.1 Al2|E 2D ASLICH

AW

COSMAX BTl - COSMAX - COSMAX CHINA - COSMAX GUANGZHOU - COSMAX INDONESIA - COSMAX THAILAND - COSMAX JAPAN
COSMAX USA - COSMAX NEO - COSMAX AB + CM TECH - COSMAX BIO - COSMAX BIO CHINA
COSMAX NBT - COSMAX NBT CHINA - COSMAX NBT USA - COSMAX NBT AUSTRALIA - COSMAX PHARMA






