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t. Caollect MRI or CT dara,
phaveting.

2. Compater-aided-surgical

3. Model decomposition.

5. Cur-out individual
layers sheat stock.

mdividunl
Sections.

7. Assemble sections.

8. implantaton,

2. integration,

a2 1, Schematic of CAD/CAM scaffold assembly system (CMU - Bone Tissue eng.

Website, Dr. L. Weiss).
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2) Computer-aided Surgical Planning : =<2 3!
7] 1) Aol Y= Fu& A& oldsta
o] & x| &3}7] Y3t ol 3w ol 39 CAD = el

{c) Explanted seeded group at 8 wks(leit ) and

S A st explanted unseeded control group at 8
3) Model Decomposition : ¢15-# 2] CAD 222 wks(right)
50
o I *p<00l [l Woven Bone
40 .
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¥
Seeded Control
(d) The percentage of tissue per section using

(@) Five(Imm thick X 12mm dia.) layers of NIH image
assembled composite disc, implanted within
rectus abdominus muscle, adjacent to J8 2. In-vivo experiments at a heterotopic
inferior epigastric artery and vein site in a rabbit model(CMU).
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(5) Fiber Deposition PathE A4 A17] =& PCe}
x-y-z Motor Driveg AZ 3= Positional
Control Unito]c}.

AA A AFA A A 24 L Depositd
Fiber A}ou 7V4, Fiber 29| 7j4, 280|179
o A A2t 2T ESo]of o) AofH

Zo A1 ARE AFol B Q-
oz wtEste] JYgo RN T2 A7)
o 4 9l B2l HE ARl 100%

&)

Controfter unit:

Plunger speed
F
I e [ Y 8

morgonng

Pt by )
H . '\\\“,‘)Jmkﬂ containing
pc i % g -7 4heating rods
§
&

L1

— Molten co-polymer

!
]
Depusition E @ M/ Rioia .
ath software] £ igid SUppo!
r Nozzie m._....“_\:\ y & " trame
©) - ol
iPTY
x

- z
*-y-2 motor > ) @4 xyame
| .

driver
y¥

a3 3. The 3D deposition device(Twente Univ.).
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Holten
PEGY/PBT

13 4, 3D deposition process where @250um
PEGT/PBT fibers are successively laid
down in a computer controlled pattern
(0°-90° orientation shown). Scaffolds are
subsequently cored from the deposited
bulk material(Twente Univ.).
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33 5. SEM sections of 3D deposited scaffolds
with varying fiber = deposition

geometries(Twente Univ.).
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a2 6. SEM(a, ¢, e), safranin—0 stained(b, d, f),

and collagen type-l and type-ll
immunohistochemistry sections(g, h) of
3D—-depositied scaffolds following(a, b)
3 days dynamic seeding of bovine
articular chondrocytes; (c, d, g, h) 21
days dynamic culture in vitro; (e, f} 21
days implantation in nude mice(Twente
Univ.).

36 Hiot



22 7t oA 9 33 AT A A A Y Ax7 B
a3djth o= Al Habof Tadt RHAS AT
3} wat oy g} A Z 2 7] A (ECM, Extracellular
Matrix)2] A& &+ T3] g, 1)1 49 uj
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motor

Liquifi
fquitier Heating bands

Thermal couple

Nozzie tip

12l 7. Schematic of material miniextruder
{Drexel Univ.).

Fill gap

Slice
Thicknoss

Top: pattern definition
Top right: 0/90 pattern
Bottom Right: 0/120 pattern

12l 8. Definition of scaffold layout pattern
{Drexel Univ.).
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{b) 0°/90° layout pattern

12 9. SEM image scaffold with different layout
pattern,

{a) (b)
1% 10. Results of preliminary biological

experiments; f{(a) Alamar Blue
cytofluorimetry provides data on the
number of cells in a given volume, (b)
nuclear staining causes the nuclear
membrane to fluoresce(Drexel Univ.).
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