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	Product
	Model / wound
	n & follow-up
	Intervention
	Endpoints & stats (critical notes)

	Nakayama et al. (40)
	iPSC‑MSC, keratinocyte‑derived
	NOD/SCID mice; 5-mm dorsal excision
	n=5 iPSC‑MSC; n=3 BM‑MSC; n=5 PBS; d14
	Periwound s.c. 1.8×10^6 cells/200 µL PBS (4 sites); i.v. doses also reported
	Wound closure (ImageJ) + histology (H&E, Masson's trichrome) at day 14; Dunnett; P<0.05. Acute immunodeficient model; short follow-up.

	Zhou et al. (53) 
	iPSC‑EpiSCs on hAAM
	BALB/c nude mice; two 1.5×1.5 cm full-thickness defects (paired)
	15 mice; 3 groups; d28
	hAAM±EpiSCs (1×10^5 cells/cm^2); Vaseline control
	Time to closure; appendage-like structures; IF (KRT15/KRT10/loricrin). ANOVA or two-sided t-test; P<0.05. Large acute defects (non-chronic).

	Kashpur et al. (59)
	DFU‑iPSCs → fibroblasts; 3D skin graft
	STZ-diabetic NOD/SCID mice; 6-mm excision + grafting
	n=4/group; d10
	3D skin equivalents grafted; bandaged
	Wound diameter d0/10; graft integrity; H&E + human collagen I IHC. ANOVA/Tukey & t tests (cell assays); wound‑test NR. Short FU.

	Clayton et al. (67)
	iPSC‑ECs
	NOD/SCID mice; splinted dorsal excision (size NR)
	NR
	Topical delivery: 5×10^5 iPSC-ECs to one wound; contralateral control
	Wound diameter (d0 vs d10); graft integrity; histology (H&E) + human collagen I IHC. Statistical reporting for wound outcomes not stated; short follow-up.

	Gorecka et al. (73)
	iPSC‑SMCs in 3D collagen scaffold
	Diabetic nude mice; splinted back wounds (size NR)
	NR
	Collagen scaffold applied after 72h preculture (abstract)
	Reported endpoints: closure, angiogenesis, macrophage polarization (abstract). statistics NR (reporting gap).


iPSCs, induced pluripotent stem cells; iPSC-MSCs, iPSC-derived mesenchymal stromal cells; iPSC-EpiSCs, iPSC-derived epithelial stem cells; iPSC-ECs, iPSC-derived endothelial cells; iPSC-VSMCs, iPSC-derived vascular smooth muscle cells; hAAM, human acellular amniotic membrane; IHC, immunohistochemistry; H&E, hematoxylin and eosin; NR, not reported in the original study. Short follow-up (short-FU) denotes follow-up ≤14 days (early wound-healing timepoints).
Table 2
	Modality
	Dominant mechanism of action 
	Advantages
	Key limitations/risks
	Stage of development
	Representative references 

	iPSC-MSCs 
	Paracrine immunomodulation (pro-resolution macrophage skewing), pro-angiogenic and pro-epithelial signals
	Expandable, standardized MSC-like product; supports multi-phase healing
	Line-to-line heterogeneity; residual pluripotent cells; immunogenicity for allogeneic use; potency assays needed
	Preclinical (in vivo)
	Nakayama et al.(40); Farahat et al., 2025(119)

	iPSC-EpiSCs
	Accelerates re-epithelialization and barrier restoration; supports appendage-like regeneration in some models
	Renewable epidermal source; integrates with graft/TESS workflows
	Maturation/stratification control; engraftment durability; allogeneic immune compatibility
	Preclinical (in vivo)
	Zhou et al. (53); Domingues et al., 2022(78)

	iPSC-derived fibroblasts
	ECM deposition/remodeling; supports granulation tissue formation
	Patient-specific disease modeling (e.g., DFU); compatible with 3D skin grafts
	Fibrogenic activation/scarring risk; limited long-term and functional endpoints; safety (residual iPSCs)
	Preclinical / proof-of-concept
	Kashpur et al. (59); Itoh et al., 2013(58)

	iPSC-ECs
	Neovascularization and perfusion restoration; endothelial barrier and anti-inflammatory crosstalk
	Addresses ischemia component; can be combined with scaffolds/EVs
	Immature phenotype risk; thrombogenicity; delivery/retention limits; safety and immunogenicity considerations
	Preclinical (in vivo)
	Clayton et al. (67)

	iPSC-VSMCs 
	Vessel stabilization and maturation; supports EC network persistence; paracrine angiogenic support
	Improves vascular integrity when paired with iPSC-ECs; scaffold-compatible
	Phenotype drift; limited head-to-head comparisons; manufacturing complexity
	Preclinical (in vivo)
	Gorecka et al. (73)

	iPSC-KCs
	Re-epithelialization via KC migration and stratification; restores epidermal barrier
	Directly targets delayed epithelial closure; potential for sheet-based delivery
	Risk of residual undifferentiated cells; engraftment variability; immune compatibility (allogeneic)
	Preclinical / proof-of-concept
	Zhou et al. (53); Kim et al.(80); Lee et al. (30)

	iPSC-derived EVs 
	miRNA/protein cargo modulates endothelial, immune and fibroblast phenotypes; supports ECM remodeling
	Cell-free (non-replicative); scalable storage; reduced tumorigenicity risk vs cells
	Not immunologically inert; purity and potency assays are bottlenecks; biodistribution/off-target effects; batch comparability
	Preclinical (in vivo)
	Kalluri et al. (83)

	iPSC-TESSs 
	Structural coverage plus bioactive cues; architecture shapes immune and mechanical responses
	Aligns with surgical grafting workflows; can integrate multi-cell constructs
	Manufacturing/release testing complexity; immune compatibility; cost/logistics; limited clinical evidence
	Preclinical / translational
	Sierra-Sanchez et al. (98)


iPSC, induced pluripotent stem cell; MSCs: Mesenchymal stem cells; ECM: Extracellular matrix; EpiSCs: epithelial stem cells; ECs: endothelial cells; VSMCs: vascular smooth muscle cells; KCs: keratinocytes; EVs, extracellular vesicles; TESSs, tissue-engineered skin substitutes; BM-MSC, bone marrow mesenchymal stromal cell; DFU, diabetic foot ulcer.

Table S1
Quantitative performance metrics reported for iPSC-based tissue-engineered skin substitutes (iPSC-TESS) in preclinical studies relevant to skin-defect repair.

	Study 
	Construct (cells + scaffold)
	Model & defect size
	Follow-up
	Wound-closure time / re-epithelialization
	Vascularization (density/perfusion)
	Collagen deposition / dermal remodeling
	Mechanical strength
	Long-term integration & appendages

	Zhou et al., 2019(53)
	iPSC-EpiSCs seeded on hAAM (1×10^5 cells/cm²)
	BALB/c-nu mice; full-thickness defect 1.5×1.5 cm; 15 mice, paired wounds
	D28 (histology)
	Healing time (days): hAAM+iPSC-EpiSCs 14.0±0.7 vs hAAM 16.0±1.6 (group 1); hAAM 16.4±1.8 vs Vaseline 19.2±1.3 (group 2); hAAM+iPSC-EpiSCs 15.2±1.9 vs blank 19.0±1.2 (group 3)
	NR
	NR
	NR
	Hair follicle-like structures described at Day 28; GFP+ cells detected in newly formed epidermis and follicles; markers assessed (Krt10, loricrin, Krt15)

	Kim et al., 2018 (80)
	iPSC-derived skin construct (epidermal/dermal components)
	NOD/SCID mice; excision 1×2 cm (graft/defect model)
	2 weeks
	NR (closure time not quantified; histological assessment emphasized)
	NR
	NR (numerical collagen/ECM quantification not extractable from manuscript summary)
	NR
	Integration assessed histologically at 2 weeks; appendage/vascular/nerve completeness not quantified

	Kong et al., 2019(100)
	Prevascularized construct incorporating iPSC-EC capillary network connected to a vascular pedicle
	Vascular-pedicle connection model (flap engineering paradigm); not a standardized wound model
	NR
	Not a wound-closure study (flap/vascularization focus)
	Qualitative/functional vascular connection reported; density/perfusion metrics NR
	NR
	NR
	Long-term stability/integration metrics NR

	Wenzel et al., 2014(99)
	iPSC-based skin equivalent strategy for EB (ECM restoration focus)
	Disease graft model (EB); not a standardized chronic wound model
	NR
	NR (graft phenotype/function focus rather than wound-closure time)
	NR
	ECM restoration (e.g., COL7 axis) emphasized; quantitative collagen deposition metrics NR
	Mechanical resilience discussed; numeric mechanical parameters NR
	Integration/function described; long-term quantitative integration metrics NR



Abbreviations: iPSCs, induced pluripotent stem cells; iPSC-EpiSCs, iPSC-derived epithelial stem cells; iPSC-ECs, iPSC-derived endothelial cells; iPSC-TESS, iPSC-based tissue-engineered skin substitutes; hAAM, human acellular amniotic membrane; NR, not reported.

