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Figure S1. Generation of the pH-sensitive eccentric magnetic microcapsules by using a 

microfluidic device followed by stirring and baking.

Figure S2. Optical coherence tomography (OCT) images of an eccentric magnetic 
microcapsule in a hydrogel showing the three-dimensional (3D) structure of it. (A) Image 
of transverse section. (B) Image of sagittal section. (C) Image of coronal section. (D) The 
3D reconstructed image.
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Figure S3. Local injection of the eccentric microcapsules into a hydrogel slab.

Figure S4. MRI images of the eccentric microcapsules with different mass fractions of 
the magnetic nanoparticles in a hydrogel slab. From (A) to (C), the mass fraction of the 
magnetic nanoparticles in the microcapsules decreased from 3.0% to 1.0%, and 0%. (D) 
MRI image of a blank hydrogel slab (without microcapsules). 
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Figure S5. Comparison of the drug release profiles between the microcapsules 

embedded with and without the magnetic nanoparticles (Fe3O4). (A, B) Optical images 

showing the microcapsules without (A) or with 3.0% Fe3O4 (B). (C) The release rates of 

sodium fluorescein from the microcapsules without or with 3.0% Fe3O4 along with their 

respective release mechanisms (under pH 6).

Figure S6. Specific saturation magnetization of the EMMs with different mass fractions of 

Fe3O4 nanoparticles. (A) Change in specific saturation magnetization for the EMMs 

containing 0.1%, 0.3%, 0.5%, 1.0%, 2.0%, and 3.0% Fe3O4 nanoparticles, respectively. 

(B) The linear fitting for the correlation between specific saturation magnetization and 

mass fraction of Fe3O4 nanoparticles.
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Figure S7. Comparison of the release profiles between GQDs and sodium fluorescein 
under pH 6 and 7.

Figure S8. Viabilities of HeLa cells treated with different concentrations of the 
microcapsules for different days evaluated by MTT assay. The cell viabilities were still 
higher than 80% even after incubation with high concentrations of the microcapsules for 
5 days. (P>0.1)
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Figure S9. Viabilities of GFP-HeLa cells after incubation at two pH conditions for different 
time intervals.


