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PhotothermalＧpromotedmorphology
transformationinvivomonitoredby

photoacousticimaging

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProf．ChenHao(陈浩)from HuazhongAgriculturalUniversityand
Prof．Wang Hao (王 浩)from the NationalCenterfor Nanosciencedevelopedanew strategyfor
nanomaterialsmorphologytransformationinvivo,whichwaspublishedinNanoLetters (１０．１０２１/acs．
nanolett．９b０４７５２)．

Asamultifunctionalplatform,peptideＧbasednanomaterialshaveattractedmuchattentioninthefieldof
biomedicine．Nanofibersassembliesofpeptidehaveuniquesizeeffectand multivalentbindingability,
whichcanenhancethebiologicalfunctionofdrugmolecules．“InvivoselfＧassembly”,asanemerging
strategyforconstructingnanomaterialsinvivo,hasprovedtobeapromisingbiotechnologyfordisease
diagnosisandtreatment．Thenanofiberswerebuiltatthetumororinfectedsiteinsitu,whichhasbright

Scheme　PhotothermalＧpromoted transformation
strategy accelerates the formation of fibrous
nanodrugtodestroymitochondriaincells,andthe
reＧassemblyprocessis monitoredbyphotoacoustic
(PA)imaging．

prospectsinthefieldsofcancertreatment,bacterialinfectiontreatment,andtumormedicalimaging．
Invivoassemblyratecontrolisveryimportantforregulatingthebiologicaleffectsofnanomaterials．

Generally,theaggregationprocessofpeptidenanofibersisslow,andthespontaneousformationof
nanofiberstructurestakesalongtime．Inspiredbytheeffectoftemperatureontheformationofamyloid
fibers,theresearchersdevisedaphotothermalＧpromotedmorphologytransformation (PMT)strategyto
acceleratetheformationofnanofibersinvivo．ByintroducingthetemperaturecontrolunitPurpurinＧ１８

intothecentralpositionofthepolypeptidesequence,
theinvivo nanofiberformationratewassuccessfully
regulated．

PurpurinＧ１８producesphotothermaleffectundernear
infraredlight,causingtemperaturerise．Theprimary
nucleationofthefiberisaccompaniedbytheincreaseof
enthalpyandentropy．Inthenucleationprocess,the
primarynucleationrateofnanofibers willbegreatly
accelerated with theincrease oftemperature．AntiＧ
tumortestsshowed,compared withthespontaneous
process,therateoftransformationincreasesbyca．４
timesinthePMTprocess．Owingtotheraiseofthe
assemblyrate,thetumoraccumulationofdrugsisca．
２Ｇfoldfaster?thanthatwithoutphotoirradiation,which
inhibitsthetumorgrowtheffectively．Theformationof
nanofiberswasmonitoredbynewphotoacousticimaging
techniques．

Excitingly,thePMTstrategycaneffectivelypromote
thenanofiberformationofpeptidedrugsinvivo,which
helpstheaccumulationofdrugmoleculesatthetumor
site．Throughthenoninvasivelyartificialcontrolon
assemblydynamicsinvivo,thePMTstrategyprovides
anewinsightfordevelopingtheintelligenttheranostics．


