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Hypothesis

A paramount challenge in material science is engineering 
novel, composite, and environmentally and biologically 
compatible materials with improved properties. Ironically, 
the most compatible nanoscale morphology, the well-
studied spheres, poses restrictions in applicability, 
specifically due to limited surface area it allows for 
functionalization in engineering advanced materials.

The superficially spherical nature of ZnO nanoflowers allow 
compatibility, while the presence of surface and internal 
crevices allow increased area for functionalization leading 
to synergistic enhancements in properties. 
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Nanosheet thickness = 85 ± 20 nm

Nanoflower diameter = 2000 ± 400 nm

Curcumin loading 
= 3.7 ± 0.3 ppt

Methylene blue (MB) degradation under simulated sunlight

Methylene blue (MB) degradation in absence of light

Cur-ZnO produced extremely efficient and strongly synergistic 
photocatalysis, even in the absence of light. Hence, it would 
be a promising platform for efficient water purification. 

The novel, superficially spherical nanoarchitecture with 
enhanced surface area for functionalization was proven to 
be a promising platform for synergistically improving the 
activity of nanocomposites. The concept can be utilized 
further in designing a wide array of novel nano-
architectures with enhancements in ensuing applicability. 
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Superficially spherical ZnO 
nanoflowers synthesized via 
a facile low-temp synthesis 

Surface loading of curcumin 
quantified to be profoundly 

high (3.7 ± 0.3 ppt)

Extremely efficient 
synergistic photocatalysis, 

even in absence of light

Enhancements in 
antimicrobial, anticancer, 
and antioxidant activity

Bacillus subtilis P. aeruginosa E. coli Candida tropicalis Candida albicans

ZnO 9.78 ± 0.06 10.67 ± 0.06 15 ± 1 9.67 ± 0.06 13.33 ± 0.06

Curcumin 10.7 ± 1.5 6.33 ± 0.06 12 ± 1 9 ± 1 7.67 ± 0.06

Cur-ZnO 11 ± 1 11 ± 0 16.33 ± 0.06 9.33 ± 0.06 10 ± 0

Control 18.67 ± 0.06 19.33 ± 0.06 25.33 ± 0.06 8.67 ± 0.06 8.33 ± 0.06
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