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INDEX

ÅOverview of used techniques and equipment

ÅInjection moulding (IM)

ÅInjection compression moulding (ICM)

ÅICM - mould breathing

ÅMoulding of structural micro-features for lab-on-a-chip 
application

ÅMoulding of solid micro-needles

ÅMoulding of hollow microneedles for transdermal drug delivery
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Overviewof usedtechniquesand equipment
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ÅAn Arburg 25 ton injection molding  
machine was used for all mouldingtrials

ÅThe machine and mouldswere adapted to 
be used for injection compression moulding

ÅWhy injection compression moulding?

ÅBeneficial for mouldingof thin samples

ÅLab-on-a-chip demonstrator: foil thickness for hot embossing (HE) 
0.125, and 0.25 mm

ÅBeneficial for filling of micro-features

ÅDimensions of features lab-on-a-chip: <25 µm width, depth >10µm)

ÅDisadvantages of injection compression moulding:

ÅAdd complexity to  the mould

ÅAdd complexity to the process
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Injectionmouldingcycle
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Mould is closed and clamped

1. 2.

3. 4.

Melt is injected into mould

Melt is hold under pressure until gate freezes
Melt is further cooled to exit temperature

Screw retracts
Mould opens
Part is ejected
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Injectioncompressionmouldingcycle

Mould is closed but not completely

1. 2.

3. 4.

Melt is injected into mould

Melt is compressed by clamping movement
Melt is hold under pressure until gate freezes
Melt is further cooled to exit temperature

Screw retracts
Mould opens
Part is ejected
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Injectioncompressionmouldingcycle: mould
breathing

Mould is closed and but is clamped with a low
clamping force

1.

Melt is injected into mould
Mould opens when injection pressure
exceeds clamping force 

2.

3. 4.

Melt is compressed by clamping movement
Melt is hold under pressure until gate freezes
Melt is further cooled to exit temperature

Screw retracts
Mould opens
Part is ejected
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Injectioncompressionmoulding: implicationsto 
themould

ÅMould adaption is needed to facilitate melt compression 
phase

ÅSpring loaded compression frame

ÅBetter fitted for smaller parts

ÅEasier process control

7

F
a
B

iM
e

d
E

u
s
p

e
nC

o
n

fe
re

n
c
e

3
0

 /
 0

6
 /

 2
0

1
6



Mouldingof structuralmicro-featuresfor lab-on-
a-chip application

ÅPartner ADAMA have structured mould inserts (3x2 mm) with 
micro-features using their FIB patterning technology

ÅThese structures mimic the actual structures aimed for the 
final demonstrator

ÅPatterning overview:
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Reliefof structures:
~9 µm



Mouldingof structuralmicro-featuresfor lab-on-
a-chip application, replicationin polycarbonate

ÅProcessing technique: IM and ICM

ÅMaterial: high flow polycarbonate

ÅVaried process parameters: barrel temperature 290-350 ̄ C, 
mould temperature 70-120 ̄ C 
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ÅReplication quality sequence processing techniques: 
HE>ICM>IM

ÅHot embossed structures show sharp corners and edges

ÅICM and IM structures show more rounded corners and edges
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Mouldingof structuralmicro-featuresfor lab-on-
a-chip application, results
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Mouldingof structuralmicro-featuresfor lab-on-
a-chip application, resultsfor ICM

ÅBest replication when using high mould temperature

ÅVariation in mould temperature more important than barrel temperature

Å34x34 ˃ Ƴsquares were replicated to full depth. High quality and fidelity

Å9x9 ˃ Ƴsquares were only partly replicated (relief 5-6 µm)

ÅChannels do not seem to be replicated to full depth. Moderate quality
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Mould Replication
Tmould= 120C
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Replication
Tmould= 90C



Mouldingof solidmicro-needles. Toolingand 
proces
ÅPartner AIMEN have structured mould inserts (3x2 mm) using laser 

machining for moulding of microneedles

ÅDimensions: needlebase: 0.5 mm, height: 1 mm

ÅProcessing technique: IM and ICM

ÅMaterials: high and medium flow polycarbonate
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Mouldingof solidmicro-needles. Results

ÅSuccessfulmoulding of solid microneedles was demonstrated

ÅTipradius dependent on melt flow of polymer. Higher MFI results in a 
sharper tip

ÅTipradius was not depending much on type of process (IM or ICM)

ÅNo air venting in the insert. Air capture in the tip which may hinder the 
complete filling of it

High MFI

Medium MFI

Tip radius:
~20 µm

Tip radius:
~30 µm
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