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3D Bioprinting with Stem Cells Based on Collagen
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Abstract: The 3D bioprinting with stem cells has great prospect in organ or tissue repair. It constructs the 3D scaffolds
with stem cells, growth factors and hydrogel biomaterials to regenerate the injured organs with the help of 3D bioprinter.
However, the printable hydrogel biomaterials are deficient by considering the maintained activity of stem cells, biocompati-
bility between cells and the materials and the printing process, fast gelation property and so on. Collagen, an essential com-
ponent of extracellular matrix in natural tissues, has emerged as a hydrogel material for 3D printing with great advantages in
encapsulating stem cells. In this review, the gelation of collagen hydrogels in physical, ion-bonding and covalent-bonding
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ways and their advances in 3D bioprinting with stem cells for tissue engineering are highlighted.
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Fig. 1  Conceptual vision of in-situ bioprinting, with feasibility

demonstrated by inkjet printing fibrinogen, thrombin and

visualization dye into a rat calvarial defect>]
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Table 1 Examples of stem cells encapsulated by hydrogel

Stem cells Materials Application
PSCs Collagen'*) | hyaluronic acid!™*) | etc. Repair cardiac myocytes' ™) | cartilage tissuel*! | pancreas''' | etc.
MSC Alginate!'®) | collagen!'”’ | chitosan'® | Repair bone tissue''%) | cardiac tissuel "7
s
fibrin"'71 | PCLI®) | ere. articular cartilage! ') | nerve injury!®) | ec.
NSC Alginate!2!) | collagen'?! | graphene'! | PAM[2) | Repair nerve tissue 22! | for the treatment of stroke,
s
PCLI®) | pul®: 21 g0, Alzheimer’s disease and Parkinson’s disease!?%) | etc.
CPC A]ginate[m s coﬂagen[zs] s Treat myocardial infarction and
s

hyaluronic acid ®! | PEG %)) PLGAY | ete.

oo 31]
regenerate cardiac tissuel3!!

Notes : CPCs: Cardiac progenitor cells; PCL: Polycaprolactone ; PAM ; Polyacrylamide ; PU ; Polyurethane ; PEG ; Polyethylene glycol ; PLGA : Poly ( lactic-co-

glycolic acid)
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¢

=
=

P2 A3 BMSCs (R IR 11/ 457 ek s fr il 4 1

Fig. 2 Preparation of BMSCs-encapsulating methacrylated gellan gum/collagen hydrogel
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BERE R ALMOME BE S, (H B- R H il 8 A A fE = A
BMSCs HIFGIHE T AL

5 % i&

FRGeiy 2D K37 B & ok 2 T AR A oK, B
FAEARZBIGE , 3D TARMIE R 2 LA, T2
TN 3D ITENHARYEFF T HEGERA AL A i, T
DAAR TS 5 ok i AR, A DAL A Y, AT
LB ZAROAE L, XS AR S A
GURE A TR, H, T T4 3D FTERY A%
PEIAG, SRR P . O oE | PR B
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