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Supplementary Figures 

 
Figure S1. (a) Relation of the micromachine magnetization to the mass ratio of nickel 
nanoparticles. (b) Optical images of magnetic micromachine without demolding at the 
mass ratio of 1:1. (c) Optical images of magnetic micromachine at the mass ratio of 2:1. The 
defects of micromachines were marked. 

As we know, the magnetic moment of micromachine is related to the mass ratio of magnetic 
substances. The magnetic micromachine in our paper consisted of nickel nanoparticles (NPs) and 
polydimethylsiloxane (PDMS). Since micromachines from different ratios have the same volume, we 
used the value K of NP mass mNi divided by the total volume VTotal to evaluate the magnetic moment. 
That is 
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It was observed that the total volume was only a little larger than the PDMS volume as long as 
NPs were not too much. 
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Therefore, the magnetic moment was almost proportional to the ratio of NPs to PDMS. To exert 
sufficient force, it was expected that the ratio was as large as possible. A series of ratios were 
investigated and the results is shown in Figure S2. When the ratio increased to 2:1, the poor fluidity 
of the mixture made it difficult to fill the mold. When the ratio increased to 4:1, the mixture could not 
be poured into the mold. Thus, the ratio of 1:1 was chosen in subsequent experiments. 

 
Figure S2. Schematic of proof-of-concept experiment for drug trials. (a) Test 1: the influence 
of different types of drugs to the microtissue. (b) Test 2: the influence of different drug 
loading positions to the microtissue. (c) Test 3: the influence of the different drug loading 
sequences to the microtissue. (d) Fabrication of different drug or cell micromodules. (e) The 
eight-coil electromagnetic system for magnetic manipulation. 

The manuscript demonstrates a method to assemble different cell-laden micromodules and load 
different drugs, indicating huge potential for drug trials. The proof-of-concept experiment is clarified 
as follows. Drug trials were classified into three types as: (1) the influence of different types of drugs 
to the microtissue; (2) the influence of the different drug loading positions to the microtissue; (3) the 
influence of the different drug loading sequences to the microtissue. As shown in the Figure S1, in 
type (1), cells were cultured or co-cultured into different cellular models. Then, micromodules loaded 
with drug A and drug B were respectively assembled to the cellular models for evaluation of the 
influence caused by drug types. In type (2), the magnetic micromachine simultaneously assembled 
the micromodules with drug A and B to the different local area around the cellular model. It tested 
the spreading of the drugs and how they influenced cell behavior in different places. In type (3), the 
magnetic micromachine firstly assembled one type of the drug to the cellular model and cultured for 
a while. Then, the assembled drug was removed and a new drug was assembled to the same cellular 
model and cultured again. In this way, the influence of the drug action time to the cells was evaluated.  


