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Joseph Murray, MD, leads the first successfu
I human organ transplant (kidney) in 1954, at
Brigham Hospital, Boston (BWH)
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®Eone Tissug Engineering
®Cartilage Tissue Engineering
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Tissue Microarchitecture

lobules nephron islet

myofi bers

e o200

Living tissues are usually constituted by smaller repeating units ,
contalnmg dlﬁerent cell types in a well def ned 3D archliectures

[LTTT e T Eanssnasnnn sunsssssnpnannnnssnnnant

— ans T T LT T T T TR P PP L PR TP -
sassssnmnnn ..

Mlmlc the complexrfy of natwe tlssue architecture such as repeating tissue units WIth

we[l defined 3D archltecture and synergxst;c: interactions of mu!tlp!e cell type

HIYS DAL E30E TS ISt ZXZ%7189 HE
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Mark Post H-1 & M[A| Z|2= HH S-S THE|

Gel hub

0.04 in.
ettt T st it it ]

A small sample
of muscle
tissue &
harvested from

(Calls marga naturaily, Myatubes are grown around
arranging themsstvas ino el hubs. contractng and
\ small fibers called myotubes, Dulking up a5 they grow into
\ sl ring of tssae.

the animal A J
4 Semple —X /
x1,000,000,000,000,000,000 cells
The tisie i5 cut into very small Endividual cefls are separatad
{Ho0as, b Sepuritte e Aaachs and placed in & culture. Celts
fibers from eells, atant dhiding on their own.

x1,000,000

From the tissun, the cofls grow Enouigh strands are layered

into strands. A singo one can together to procuce a meat

e o thian & trifion calls, patty.
: ““5171 ‘”E_' E'IE | ”—‘l’l' #2 O 7] 29
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Modem Meadow: 2E{|C|3%!

How do we grow cultured steak chips?

(7) ISOLATE AND GROW CELLS (2) muimpLy ceus (3) ADD PECTIN FOR STRUCTURE

® &)
/H‘“ 3= o

Pa /A us

5 ENJOYI 5). COOK IN DEHYDRATOR 4\ ADD SEASONING

AND CALCIUM

EsEEEETEEETEEESEEESERESEEEESSSNSSNSSSssSEEERELEEE

E|ZABO|INY £UH USH 2SETOR FYLE 2]

= o = % %10|
01*1 tIHm "Oil %t £ S| X0tz AE HESZ MOIdX| Y.

255 Ernaormentd brpads of Cuured Vit Procktion
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Cells in close proximity of microchannels remain viable

500 um

50 Jum

0 Hours 72 Hours
Time Course Viability Viability vs. Distance from Channel
100% 100%
90% 90%
B0% B0%

PercentViable
1T
S

Percent Viable
§

Hlhhk

50wm 300pm 550pm BOOpm 1050 um

|
60% W Initial Viability 60%
B No Flow

40% ® PBS Flow i
30% = Media Flow 30%
209 20%
10% 10%

0% 0%

o 1 F 3
Days

B LA B30T e et =

Distance from Channel

W Initial Viability
mDay1
u Day2
= Day3

FXZOISOWEES

Bottom-up assembly of Top-down microscale
.m icrogels for tissue engineering} tissue engineering

L

10 layers
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Aligned myofiber-like
A c!n icture

oﬁy 1 . Day 4 Hegs Layer-by-l-ayer (LbL)
i Approach

Micropatterns spaced
200 pm apart

1
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Cellular Agriculture : X|X[X| 7 || TP B b5

Cell-Based Tuna

@l:a et 1caire:
©na conlinut 10 Culue

S hitp:www. modemmeadow 8
Http: (e lexalogy. com/

S AL B3 Y

HE=d oY LAEXY

7
. XXM 2% 742
Som progess =5 26l *Photocrosslinkable hydrogels X144 £XH I
Meat process = Collagen
Poultry process = Keratin ) Polysaccharides (HA, chitosan, pullulan, pectin, gellan, xanthan gum)

Say oll process = Soy protein
Milk process = Casein, Whey protein
Mill process = Wheat gluten

Proteins (Gelatin, collagen)
Polyethylene glycols

Honey process = Bees wax M\ *Heat-crosslinkable hydrogels
Carnauba, Candellina = Wax kR
il process = Triglyceride, = m— i Collagen
Fatty acid - Agarose
Sea food process = Chitin, = *pH dependant or chemically crosslinkable hydrogels
Chitosan L . .
Wood, Plant = Cellulase —y ‘ {- & Alginate !chn-osan Et.c'
::;ch Dmnﬁ: = c!;tarch L g .\:_ Self-assembling peptides
seawood = Carrageenan a7y
Pig potato = Pullulan - «...IPNs (pH + T) etc.
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