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A magnetic micro machine was fabricated by using photopolymerized resin

structureasthebase，anditsmotioninviscousliquidwasevaluated・Theproduction

method of two kinds using a positive－tyPe mOld and a negative－tyPe mOld was

proposed・With ultrasonic vibration afterthe surface treatment using the ultra－fine

particlesofsilica，electrolesscopperplatlngWaSrealizedtonegative－tyPereSinmold

eveninside the concave structure of20pmin width andlOO LLmin depth・The

magneticmicrocapsulewasproducedbycarrylngOutferriteplatingtopositive－tyPe

resinmold，andthemagneticfieldguidanceexperimentswereconductedinsilicone

oil・Thesampleoffulllength800LlmSWambytheguidance，alwaysturningthehead

intheadvancedirection，anditrotatedonthesamespot．
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1．Introduction

Three－dimensional modeling technology

usingphotopolymerizedresinisexpectedasa

new tool fbr manufacturing micro partsl1］．

Based on the high resolution of

POlymerization aslow as　30　nm［2］，the

application ofthe stereolithographyhas been

consideredinawiderangeoffields，fromthe

OPtlCalsemiconductor field，e・g・，a Photonic

CryStall3］，tO Chemistry and bio field，e・g・，

MicroTotalAnalysisSystem（匹－TAS）［4］・

If the minute structure made by

Photopolymerizedresin canbe transcribedto

another materials，SuCh as metal，the

application range of the stereolithography

will be expanded remarkably・Thus，the
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method ofplating onmodeledresinhas been

investlgated・Based on thisidea，PrOduction

ofmeta－material structure，Which can realize

the negative refractiveindex oflight by

controlling a dielectric constant and

amplitude permeability，has been examined

l5］．Productionofthemagneticmicromachine，

which movesin theliving body by magnetic

field guidance，has also been consideredl6］・

However，theseproductionsholdresininside・

Itis desirable to replace all resin　from a

viewpointofthe environment－PrOOfnature to

temperature，aCid，alkali，etC・・

We have proposed micr0－mOlding method

which transcribes completely the

three－dimensional model produced using
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Fig. 1  Magnetic micro capsule for drug 
delivery system; (a) initial structure (with a 
part of sectional view), and (b) structure 
after transformation by heating.   

Fig. 2  Micromolding processes for micro 
capsule using (a) a positive-type resin 
mold, and (b) a negative-type resin mold. 
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Fig. 3  Micro capsule in this study; (a) basic 
design, (b) arrays of negative-type molds, 
(c) part of one negative-type array, (d) 
arrays of positive-type molds, and (e) one 
of the positive-type molds.    
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Fig. 4  Optical microscope images of 
electroless copper plating to negative-type 
mold; (a) initial result at the front, (b) 
initial result at the rear, and (c) result with 
ultrasonic vibration and surface treatment.   

Fig. 5  Optical microscope images of 
plated positive-type molds, the full length 
of which is (a) 800 µm and (b) 2400 µm.   
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Fig. 6  Examined three motions of magnetic 
micro capsule; [A] head turn to the 
direction of movement, [B] rotation on the 
same spot, and [C] rotation around the 
shaft

Fig. 7  Motion of magnetic guided 
800-µm-long capsule: (a) head turn to the 
direction of movement, and (b) rotation on 
the same spot

 
Table I  Dependence of the motion of magnetic 

micro capsules on the structure.  
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electroless copperplating was realizedinside

the cave of20匹min width andlOO pmin

depth．Ferrite plating was carried out to the

POSitive－tyPemOldtoproducemagneticmicro

machine，and the magnetic field guidance

experiments were conducted．The sample of

fulllength of800Llm SWamin silicone oil，

alwaysturningheadinthe advance direction，

and rotated on the same spot．It was shown

that the ability of magnetic field guidance

WaS greatlydependentonthe fbrmofwingat

therearhalfofmicrocapsule．
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