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Table S1. The issues addressed within the selected articles
	Reference
	Journal title
	Year
	Hydrogel design and fabrication
	CM production
	CM profiling
	Physicochemical characterization
	In vitro studies using model cell lines
	In vivo studies using wound models in animals

	[1]
	Biomaterials Research
	2023
	++
	++
	++
	++
	++
	++

	[2]
	Biomaterials Research
	2023
	++
	++
	++
	++
	++
	++

	[3]
	Advanced Healthсare Materials
	2023
	++
	++
	++
	++
	++
	++

	[4]
	Current Stem Cell Research & Therapy
	2023
	++
	++
	++
	++
	++
	++

	[5]
	Biomaterials
	2022
	++
	++
	++
	+
	
	++

	[6]
	Carbohydrate Polymers
	2022
	++
	++
	+
	++
	++
	++

	[7]
	Burns
	2022
	++
	++
	
	
	
	++

	[8]
	Stem Cells and Development
	2022
	++
	++
	
	
	
	++

	[9]
	Materials & Design
	2022
	++
	++
	
	++
	++
	++

	[10]
	Plastic and Reconstructive Surgery
	2021
	++
	++
	
	
	
	++

	[11]
	Acta Biomaterialia
	2021
	++
	++
	
	++
	++
	++

	[12]
	Journal of Tissue Viability
	2021
	++
	++
	+
	
	++
	++

	[13]
	Pharmaceuticals
	2021
	++
	++
	++
	
	
	++

	[14]
	Tissue Engineering and Regenerative Medicine
	2021
	++
	++
	++
	
	
	++

	[15]
	Life Sciences
	2020
	++
	++
	+
	++
	++
	++

	[16]
	European Journal of Pharmaceutics and Biopharmaceutics
	2020
	++
	++
	+
	++
	
	++

	[17]
	ACS Applied Materials and Interfaces
	2020
	++
	++
	
	++
	++
	++

	[18]
	Drug Delivery and Translational Research
	2019
	++
	++
	+
	+
	+
	++

	[19]
	BioMed Research International
	2019
	++
	++
	+
	+
	+
	++

	[20]
	ACS Applied Bio Materials
	2019
	++
	++
	+
	++
	++
	++

	[21]
	Journal of Tissue Engineering
	2019
	++
	++
	++
	
	++
	++

	Total article number
	21
	21
	15
	14
	14
	21


Notes: + the issue was partially or indirectly discussed; ++ the issue was fully discussed.
Table S2. Study quality assessment
	Study
	Major criteria
	Score
	Quality
	Reference

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	
	
	

	Li 2023
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	8
	Low risk
	[1]

	Theocharidis 2022
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[5]

	Kwon 2023
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	8
	Low risk
	[2]

	Sabzevari 2020
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	9
	Low risk
	[15]

	Maarof 2019
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[18]

	Zhou 2019
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	10
	Low risk
	[19]

	Zhang 2021
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	8
	Low risk
	[6]

	Bari 2020
	0
	0
	1
	0
	1
	1
	0
	1
	1
	0
	5
	Medium risk
	[16]

	Takahashi 2021
	1
	0
	1
	0
	1
	1
	1
	1
	1
	0
	7
	Low risk
	[10]

	Ma 2020
	1
	0
	1
	0
	1
	0
	0
	1
	1
	1
	6
	Medium risk
	[17]

	Hiew 2021
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[11]

	Sabzevari 2021
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	8
	Low risk
	[12]

	Subramaniam 2022
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[7]

	Vriend 2022
	1
	0
	1
	1
	1
	1
	1
	1
	1
	0
	8
	Low risk
	[8]

	Kudinov 2021
	0
	1
	1
	0
	1
	1
	1
	1
	1
	1
	8
	Low risk
	[13]

	Li 2019
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	8
	Low risk
	[20]

	Koh 2022
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[3]

	Zhang 2024
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[4]

	Robert 2019
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[21]

	Savitri 2021
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	8
	Low risk
	[14]

	Wu 2022
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	7
	Low risk
	[9]


Notes. Criteria used for the analysis: (1) wound size calculation; (2) random allocation to treatment or control; (3) appropriate control; (4) blinded assessment of outcome; (5) appropriate animal defect model; (6) use of anesthetic on animal model where necessary throughout the study; (7) statement of control of temperature; (8) compliance with animal welfare regulations; (9) peer-reviewed publication; (10) statement of no potential conflict of interests. Response options applied: “Yes” = 1 score; “No and unclear” = 0 score. Scores and study quality type (out of 10): 7 to 10 - low risk; 4 to 6 - medium risk; 1 to 3 - high risk.
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Figure S1. Risk of bias assessment for each selected experimental study using Robvis tool.
Table S3. Design of hydrogel-based dressings and the induced cellular and molecular responses as reported in selected articles
	Dressing design and its composition
	Molecular pathways activated due to exposition of the cells to CM-containing dressings 
	Cellular responses
and resultant /expected effects
	Wound healing biomarkers detected in regenerated tissue
	Reference

	Gelatin methacryloyl hydrogel loaded with concentrated hypoxic/normoxic CM obtained from pretreated adipose-derived MSCs
	VEGF-stimulated activation of the Akt/mTOR and MAPK signaling pathways due to application of GelMA+hypo-CM
	GelMA+hypo-CM induced cell proliferation and migration of endothelial cells; wound re-epithelialization and collagen deposition
	CD31
	[1]

	Alginate/extracellular matrix hydrogel patch loaded with MSC-derived CM
	Secretome components such as VEGF, HGF, IGF, inflammatory cytokines were discussed to participate in wound re-epithelialization, granulation, tissue formation, and angiogenesis; IL-6 and IL-8 are closely related to re-epithelialization and keratinocyte migration; IL-8, IGFBP are involved in collagen synthesis
	Induced cellular proliferation, collagen deposition, keratinocyte migration, provided a self-assembled, elongated cell morphology (angiogenesis)
	CD31, cytokeratin 10, α-SMA
	[2]

	Squid suckerin-spider silk fusion protein hydrogel containing adipose-derived MSC-CM
	Transforming growth factor beta signaling, and the coagulation regulatory pathway
	Induced immune cell migration, extracellular matrix organization, increased migration of endothelial cells within wound tissue (angiogenesis)
	CD31, cytokeratin pan type I/II, Ly6ChiMHCIIhi and Ly6CloMHCIIhi (monocytes/macrophages)
	[3]

	Composite skin patches of fibrin, with nasal mucosa-derived EMSC-CM
	-
	Promoted cell migration, cell proliferation, and differentiation of the intrinsic epidermal stem cells
	Cytokeratin-pan, cytokeratin-14, P63
	[4]

	Calcium-crosslinked alginate bandages containing macrophage -derived CM
	-
	Upregulation of keratinization, anchoring junction and keratinocyte and epidermal cell differentiation; glutamatergic synapse, axonogenesis, synapse and extracellular structure organization
	α-SMA, CD31, Ki67, MMP3, sPECAM-1, TGFb1
	[5]

	In situ forming hydrogel based on hyaluronic acid-grafted with methacrylic anhydride and N-(2-aminoethyl)-4-[4-(hydroxymethyl)-2-methoxy-5-nitrophenoxy]-butanamide (NB) groups and loaded with amnion-derived CM
	-
	Greatly increased cell migration and proliferation; promoted polarization of macrophages to M2 type
	CD31, VEGF, IL-1β, TNF-α, TGF-β1, F4/80, CD206 (M2 macrophages)
	[6]

	Collagen I hydrogel containing dermal fibroblast-derived CM
	-
	Cell proliferation, collagen deposition
	Cytokeratin 10
	[7]

	ECM hydrogels
with ASC-derived CM
	-
	Promotes cell proliferation
	Ki-67, CD68
	[8]

	Dopamine grafted aldehyded chondroitin sulfate and carboxymethyl chitosan based hydrogel with embedded MSC-CM
	-
	Promotes cell proliferation, pro-vascularization/angiogenesis
	CD31
	[9]

	Carboxymethyl cellulose hydrogel loaded with human amnion-derived MSC-CM prepared under normoxic and hypoxic conditions
	Hypoxic CM downregulated the expression levels of IL-1β, IL-6, CXCL-1, and CXCL-2 encoding proinflammatory factors that determine macrophage/neutrophil response
	Induced cell proliferation, epithelization, angiogenesis; decreased inflammatory response 
	CD31, Ki-67, F4/80, MPO, CD3 and FOXP
	[10]

	Self-assembled short bioinspired GV8 octapeptide hydrogel containing hTERT immortalized adipose-derived MCS-CM
	-
	Promoted cell doubling and growth, angiogenesis, cell migration 
	-
	[11]

	Sodium alginate/gelatin hydrogel containing NRF2-engineered HEK-293-derived CM
	Translocation of active form of NRF2 into the nucleus ensured realization of a NRF2/ARE pathway 
	Stimulated epithelialization, infiltration, fibroplasia, neovascularization, collagen density, and collagen arrangement
	HO-1, SOD-1, SOD-2, VEGF
	[12]

	Chitosan hydrogel containing multipotent MSC-CM
	-
	Stimulated fibroblast and keratinocyte migration, cell proliferation, angiogenesis; secreting factors such as PGE2, IL-6, IL-8, or IFN-γ, IL-10, growth factors, and chemokines affected immunological properties of macrophages and neutrophils
	-
	[13]

	Alginate membranes with embedded macrophage-derived CM
	-
	Promoted collagen deposition, cell proliferation, neovascularization, collagen maturation, and keratinocyte maturation
	Cytokeratin 10, α-SMA, CD11b, CD206 (M2 macrophages)
	[14]

	Sodium alginate/gelatin hydrogel containing LL-37-engineered WJ-MSC-CM
	-
	Induced cell proliferation, epithelialization, keratinocytes migration and proliferation, angiogenesis
	-
	[15]

	Sodium alginate sponge-like dressings containing AD-MSC lyo-secretome
	Fga, Fgg, F13a1, Tnc, Arg1, Anxa5, Col1a1, Dcn, EGFR, decorin and tenascin were found up-regulated after treatment with lyo-secretome; PPI network analysis demonstrated a proteasome-mediated ubiquitin-dependent protein catabolic process (Edem3, Nedd4, Ppp2cb) to be activated due to lyo-secretome treatment, complement and coagulation cascades, proteolysis, epidermal growth factor stimulus and collagen-containing extracellular matrix, microtubule cytoskeleton, chaperone-mediated protein folding, ER membrane system, lipid metabolism and protein ubiquitination PPI modules were detected to be up-regulated 
	Pronounced vascularization, evident collagen deposition, numerous and mature fibroblasts, collagen deposition, inflammation response (eosinophil necrosis)
	4-3-3 protein zeta/delta (YWHAZ), Decorin (DCN), Tenascin (TNC) and Glyceraldehyde-3-phosphate dehydrogenase 1 (GADPH)
	[16]

	Sodium alginate/bioglass composite hydrogel functionalized with sodium alginate microparticles with encapsulated CM of RAW 264.7 murine macrophages, and with embedded PLGA-pirfenidone microspheres
	Expression of genes related to vascularization/angiogenesis, including KDR, NRP-1 (upregulated), eNOS, bFGF (upregulated), and TGF-β1, was detected in co-cultured mouse aortic endothelial cells and areolar-derived fibroblast L929 cells
	Induced cell proliferation, angiogenesis, promoted the ECM protein synthesis and vascularization by regulating the paracrine effects
	iNOS (M1 marker), ARG (M2 marker), collagen I, collagen III, cytokeratin, CD206, α-SMA, CD31 
	[17]

	Ovine collagen hydrogel skin patch with human dermal fibroblast CM 
	-
	Promoted cellular proliferation, collagen deposition, keratinocyte migration
	Cytokeratin 14, collagen I
	[18]

	Chitosan/collagen/β-glycerophosphate thermosensitive hydrogel human umbilical cord MSC-CM
	-
	Promoted cell proliferation and epithelization, reduced inflammation
	Ki-67
	[19]

	Silk nanofiber hydrogel loaded with concentrated MSC-CM
	-
	Promoted proliferation of dermal fibroblasts and HUVECs, enhanced migration of fibroblasts and HUVECs in dose-dependent manner, inhibited TGF-β1-induced fibroblast differentiation
	α-SMA
	[20]

	Natural (carrageenan gum) or a synthetic (PVA) polymer-based hydrogel containing human skin-derived MSC-CM
	p38 Mitogen Activated Protein Kinase (MAPK) signaling pathway; IL-6, IL-8, and CXCL-1
	Stimulated cell proliferation and pro-angiogenic activity; both hydrogels exhibited a higher inflammation response and dense to moderate leukocyte infiltration
	-
	[21]


Abbreviations: CM, conditioned medium; GelMA+hypo-CM, gelatin methacryloyl hydrogel loaded with concentrated hypoxic conditioned medium; MSC, mesenchymal stromal cell; VEGF, vascular endothelial growth factor; HGF, hepatocyte growth factor; IGF, insulin-like growth factor; IL-6, interleukin-6; IL-8, interleukin-8; IL-10, interleukin-10; IGFBP, insulin-like growth factor-binding protein; ECM, extracellular matrix; ASC, adipose stromal cell; hTERT, human telomerase reverse transcriptase; NRF2, nuclear factor erythroid 2-related factor 2; PGE2, prostaglandin E2; IFN-γ, interferon gamma; WJ-MSC, Wharton jelly-derived mesenchymal stromal cell; PPI, protein−protein interaction; PLGA, poly(lactic-co-glycolic acid); HUVEC, human umbilical vein endothelial cells; PVA, poly(vinyl alcohol); MAPK, mitogen activated protein kinase.
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