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Introduction

Environmentalresponsiveselfassemblyhasbeenwidely researched a 1668~ 1631
recently, which can changethe shapeor propertiesof the materials
However,stimuli-triggeredshapeevolutionsof organicmicrospheres
have rarely beenreportedso far. Here a novel kind of porphyrin
microsphere{PAH-g-Por MPs) were prepared The PAH-g-Por MPs
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transformedinto four different kinds of novel onedimensionalself-
assembly structures (NRs@pH, NRs@pF?, NRs@pHE and
WSs@pH}) afterincubationin pH1, pH2, pH3 andpH4 hydrochloric
acid, respectively Therateanddegreeof hydrolysishadanimportant
effecton formationof the threestructuresThe MPs andthe four self-
assembledtructuresemitted stablered fluorescencewhich will find

potentialapplicationgn differentfields.

N H2 N7 H,
_HCl(aq.)_ CX + x Q

THF/MeOH Cf“
Por-CHO PAH-g-Po PAH-g-Po

w—»

PAH-doped CaCQ PAH-g-Por-doped CaCg@

lle lpHZ pH3l pH4
v

PAH-g-Por MPs

\
TPAN \,/ o o0 o
)
thick rods rods + particles thin rods worm-like rods
( PAH + Por-CHO)

—igure 1. (a) Schematic illustration of formation and decompositioRAI-g-
Por; (b) Structure evolution and formation of various natroictures of PAHY-
Por microspheres at different pH values.
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Figure 2. (a) SEI\/I (mset higher magnification), (b) TEM, (c) cross section
(ultramicrotomy) TEM and (d) CLSM images of PAJHPor microspheres. (e)
FTIR spectra of PeCHO, PAH, and PAK)-Por MPs.

Figure 3. (a-d) SEM and (d‘n) TEM |mages (mset hlgher magnlflcatlon) of
decompositiorassembly structures of PAgPor MPs after treatment in (a,e)

pH 1, (b,f) pH 2, (c,g) pH 3 and (d,h) pH 4 HCl for 7 d, 7d, 30d and 40 d,
respectively .
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Figure 4. FTIR spectra of PAFY-Por MPs after being incubated in (a) pH 1 and (b)
pH 4 HCI for different time as noted In the figure, respectively.
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Table 1. The molar ratio of Por to PAH repeating unit ([PAH]) and the release ratio
of [PAH] calculated according to the elemental analysis results.

Reaction pH value pH 1 PH 2 pPH 3 pH 4

Time (d) O 1 4 7 30 30 7 30 7 40

Por. [PAH] (%) 89 143 166 21.2 215 162 119 144 89 9

[PAH] release ratio (% 375 46.2 58 586 45 249 383 0 1.1
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Figure 5. Fluorescence spectra of PAG-Por MPs after being incubated in (a) pH
1 and (b) pH 4 HCI for different time as noted In the figure, respectively. The
excitation wavelength is 420 nm.
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Conclusion

The pH-responsivedecompositiorassemblyof PAH-g-Por MPs leads
to four kinds of novel porphyrin nanomaterialswhich h a v ebeéen t
reportedfor PorCHQO. The rate and degreeof Schiff basehydrolysis
have an important effect on the formation of the four structures
NRs@pHL, NRs@pl2 andNRs@pHB areall composedf the released
PorCHO andthe unhydrolyzedPAH-g-Por dueto the partial hydrolysis
of the Schiff base At pH4, the PAH-g-Por MPs undergo a shape
evolutionprocesswithout hydrolysisto produceNSs@pHi.
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