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Abstract: Micro-nano scaffolds are typically a type of bionic scaffold with micro- or nano-scale features structurally. Com-

pared with traditional scaffolds, micro-nano scaffolds have excellent surface effects and size effects, and thus exhibit great

superiority in the treatment of various diseases. Especially, micro-nano scaffold-stem cell complex can be widely used in

tissue engineering repair, tumor treatment, and other fields when combined with stem cells. However, the preparation meth-

ods, material types, surface morphology, scale and internal structure sequence of micro-nano scaffolds are all crucial factors

involved in the therapeutic effect of micro-nano scaffold-stem cell complex. Therefore, this paper intends to review the prepa-

ration of micro-nano scaffolds and the research status of micro-nano scaffolds in stem cell therapy and to prospect its clinical

application.
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Table 1

Macro-nano scaffolds approved for clinical application and in clinical trials

Scaffold name Scaffold composition

Main functions of scaffold

Research status Research state

Igaki-Tamai Polycaprolactone, PCL

Abbott BVS Polylactic acid, PLA

Coronary artery disease

Preclinical assessment Japan

Vascular injury Phase Il clinical trial Us

ART18Z
DESolve
REVA and ReZolve
XINSORB

DREAMS

Nerve graft
Nerve bridge®
Avance®
Absorb GT1®
Neuroflex(TM) ®
NeuroMatrix(TM) ®
Neurolac®
Neurotube®
NeuraWrap®

Small gap casing

Poly(D,L) Lactide, PDLLA
Poly( L-lactide) , PLLA
Polyiodinated tyrosine alkyl carbonate

PLLA and PDLLA
Magnesium alloys, paclitaxel or rapamycin

Chitosan, Gelatin and Chitin
Extracellular matrix
Extracellular matrix

PLA

Type-I collagen
Type-I collagen
PLLCL
PGA
Type-I collagen

Chitosan

Vascular injury Phase | clinical trial France
Vascular injury Phase Il clinical trial Us
Atherosclerosis Phase Il clinical trial Us
Vascular injury Phase | clinical trial China
Primary lesion of coronary . .
attery and bone injury Phase | clinical trial Germany
Nerve injury Phase III clinical trial China
Nerve injury CFDA approved in 2012 China
Nerve injury FDA approved in 2009 Us
Cardiovascular disease FDA approved in 2016 Us
Nerve injury FDA approved in 2016 Us
Nerve injury FDA approved in 2016 Us
Nerve injury CE approved in 2004 Holland
Nerve injury FDA approved in 2009 Us
Nerve injury FDA approved in 2009 Us
Nerve injury Phase | clinical trial China
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Table 2 Preparation methods of micro-nano material scaffold

Preparation Representative Average

. ) Reference
methods materials pore size
poly (lactic-co-glycolic acid) , [7]
PLGA
Poly( L-lactide) , PLLA [8]
Ph Most of them
asc'é Polycaprolactone, PCL are microporous [9]
separation scaffold
Poly(D,L) Lactide, PDLLA scatlolds [10]
Gelatin [11]
Polyvinylidene fluoride, PVDF [12]
Peptide nanofiber, PNF [13]
Hydrogel [14]
.Y ¢ Most of them
Molecular Silk fibroin, SF are based on [ 15]
self-assembly Polylactic acid, PLA nano scale [16]
Iron-based nanomaterial scaffolds [17]
Polyhydroxyalkanoates, PHA [18]
SF [19]
Chitosan , CS [20]
Gelatin Most of them  [2]]
Electrospinning Hyaluronic acid, HA are based on [22]
nano scale
Collagen scaffolds [23]
PLLA [24]
Various composite materials [25]
SF The pore size is [ 26]
affected by the
csS pre-freezing [27]
temperature

Freeze-drying Calcium alginate, CA and rate, [28]
and generally

Calcium phosphate tribasic, presents [29]
CPT a micro-nano
staggered

Gelatin

distribution [29]

Polypropylene, PP [30]
SF [31]
. Polyurethane, PU MOSt, of them [32]
Foamlng are microporous
PCL scaffolds [33]
Tricalcium phosphate bioceramics,

e . [34]

TCP bioceramics
nylon [35]
PCL [36]

Porous titanium , PT The pore size  [37]

L. can be adjusted
3D printing Acrylonitrile butadiene

according to 38
styrene, ABS [38]

requirements
Cellulose [39]
Collagen [40]
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Fig. 1 Schematic of the micro-nano material scaffold promoting stem cell proliferation, migration, adhesion, differ-

entiation and homing
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