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Fab@home Fabrication
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Formulated “ink”

() 3D model (b) 3D sliced design (c) 3D Printed
design using Shi3er Chocolate
Extrusion nozzle

Deposition of
self-supporting

layers
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Fig. 1. Schematic diagram of 3D food printing
extrusion processes.
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Figure 7 — A house made of spray cheese, complete
with a fence and car in the driveway.

Figure 9 — 1e Fab@Home Model 1 1-Syringe Tool,
modified with a resistance heater to enable
temperature-controlled dispensing of chocolate.

Periard et al. (2007)
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(c) (d)
Figure 2: A prism shaped cookie with and embedded extruded C shaped was printed using a Fab@Home (a) . The
cookie was chilled to stabilize the geometry (b) and then baked(c). While the exterior slumped slightly(c), the

interior geometry was preserved.(d)
Lipton et al. (2010)

(a) (b)

Figure 1: Common cookie recipes are printable(a), but the printed geometries do not survive backing(b).
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Figure 3: Two test geometries were printed, a truncated L(a) and a space shuttle(c). Both shapes were deep
fried and retained most of their shape(b)(d), only thin regios deformed due to deep frying (d).

(c) (d)

Figure 4: Turkey with transglutaminase was printed into a tr d hemisphere(a) and ked sous-vide(b). The

overall shape survived cooking, but the meat did contract inwards causing it to bow. Celery fluid gel (green fluid in
¢) was printed into a turkey cube (d).

Lipton et al. (2010)
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Source: TNO Source: Natural Machines

Fig. 2. Examples 3D printing technique based on soft-material extrusion: (a) pasta recipe
(Van der Linden, 2015), (b) pork puree (Van Bommel, 2014) and (c) pizza dough. Image

(c) was reproduced with permission of Natural Machines from data available at g;ﬁ G @;” &8
https://www.naturalmachines.com/press-kit/#. e Tk
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Figure 5. The chocolate square with poor geometrical
Figure4. The chocolate square with good layer-by- accuracy.
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Fig. 3. Examples of 3D printing
technique based on melting extrusion:
chocolate constructs printed by (a)
ChocEdge and (b) 3DSystems
(3DSystems, 2015). Image (b) was
reproduced from data available at
http://www.chocedge.com/creations.php.

Source: ChocEdge Source: 3DSystems
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E 4% gelatin
= CLOSETO
g CHOCOLATE/
MUSHROOM
16% xanthan
COOKED
SPAGHETTI
1% gelatin
8% xanthan
CLOSE TO
TOMATO
2% gelatin 2% gelatin 0.5% gelatin
JELL-O 8% xanthan 8% xanthan
CLOSETO CLOSETO
CAKE ICING/ CAKE ICING/
MERINGUE MERINGUE
4% xanthan
MASHED
POTATO
1% gelatin
SELF-
SUPPORTING
LOOSE GEL
2% xanthan 0.5% gelatin | 1% gelatin
NON-SELF- 4% xanthan | 4% xanthan
SUPPORTING APPLE SAUCE | RISOTTO
2 LOOSE GEL
¢
(i .
v 0.5% gelatin
2 | mik
Smoothest Most Granular

Table 2 Mouthfecl matrix of hydrocolloid mixture showing the formulations in the appropriate locations relative to
common foods (see Table | for more detail) with the closest common foods are listed below the hydrocolloid
concentrations in bold

Cohen et al. (2009)
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F L % 4 (drop-on-demand deposition)
(Grood and Grood, 2011, Grood et al.,

2013).
Food ingredients o LTI FoodJet 7| & e & %@13@- = 'r‘:‘;l' '/%
,L » X — ;.J;g@a;‘gj@gipg\:“ y 45
Drop on demand of /?%Hv,( ’J ‘:’7/7117:? /% L %] :T'J ﬁ% fh ‘:’7/74’;’ %ﬁ ,_F
molten material (FOOdJEt, 2015)

Support Structure
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Fig. 5. Schematic diagram of Inkjet N
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printing technology. "k
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(Kruth, 2007).
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' gource: FoodJet -

Fig. 6. Examples of 3D printing technique based on inkjet technology: (a) graphical decoration,
(b) surface filling and (c) cavity deposition. Images (a), (b) and (c) were reproduced from data
available at http://foodjet.com.
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Source: TNO Source: TNO Source: TNO

Fig. 8. Examples of 3D printing technique based on SLS technology: (a) Sugar, (b) Nesquik
and (c) Curry Cube, Paprika Pyramid, Cinnamon Cylinder and Pepernoot Pentagon
constructs printed by TNO (Van Bommel, 2014).
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Fig. 10. Example of 3D printing technique based on SHASAM technology.
Image reproduced with permission from Windell H.
Oskay, www.evilmadscientist.com.
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Rheological properties

Physical-chemical properties

Wettability Viscosity

Flowability

Self-supporting layers

Fracturability
Structural and mechanical properties

Fig. 12. Parallel between materials properties and factors to consider for the
rational design of 3D food structures. (Godoi et al., 2016)
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(Bhandari and Howes, 1999, Bhandari and Roos, 2003, Haque and Roos, 2006, Roos, 2010, Slade and Levine, 1994).
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(Wood et al., 2004).

Fig. 2. The relationship between melting point and the concentration of stearic acid in

lamb subcutaneous fat (Enser & Wood, 1993).
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