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Introduction 
Wounded tissue initiates a complex and structured series of events in order to repair the damaged 

region.  These events may include increased vascularization by angiogenic factors, an increase in cell 

proliferation and extracellular matrix deposition, and infiltration by inflammatory immune cells as part 

of the process to destroy necrotic tissue.  The wound healing process begins as cells polarize toward 

the wound, initiate protrusion, migrate, and close the wound area.  These processes reflect the behavior 

of individual cells as well as the entire tissue complex.   
  

Wound healing assays have been employed by researchers for years to study cell polarization, tissue 

matrix remodeling, or estimate cell proliferation and migration rates of different cells and culture 

conditions.  Wound healing assays have been used to study cell polarity and actin cytoskeletal structure 

regulation through the role of Rho family GTPases, microtubule and Golgi apparatus orientation, the 

role of p53 in cell migration, as well as other physiological processes.  These assays typically involve 

culturing a confluent cell monolayer and then displacing or destroying a group of cells by scratching a 

line through the monolayer.  The open gap created by this “wound” is then inspected microscopically 

over time as the cells move in and fill the damaged area.  This “healing” effect can take several hours 

to several days depending on the cell type, conditions, and the surface area of the “wounded” region.  

The disadvantage of these “scratch wound” assays is the lack of a defined wound surface area, or gap 

between cells.  These wounds are varying sizes and widths, which inhibits consistent results and 

creates variation from well to well.  In addition, the “scratch wound” assay often causes damage to the 

cells at the edge of the wound, which can prevent cell migration into the wound site and healing.  

  

Our CytoSelect™ Wound Healing Assay Kit overcomes this inconsistency by providing proprietary 

treated inserts that can generate a defined wound field or gap.  Cells are cultured until they form a 

monolayer around the insert. The insert is removed, leaving a precise 0.9 mm open “wound field” 

between the cells.  Cells can be treated and monitored at this point for migration and proliferation into 

the wound field.  Progression of these events can be measured by imaging samples fixed at specific 

time points or time-lapse microscopy.   

  

Cell Biolabs CytoSelect™ Wound Healing Assay Kit includes proprietary “wound field” inserts to 

assay the migratory and wound healing characteristics of cells.  This Trial Size kit contains sufficient 

reagents for the evaluation of 6 samples.  The insert is optimal for use with most cell types and 

experimental conditions.  The 0.9 mm wound field generated is compatible for use with most 

microscopes and imaging systems. 
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Assay Principle 
This Trial Size CytoSelect™ 24-well Wound Healing Assay Kit contains a 24-well plate containing 6 

proprietary treated plastic inserts.  The inserts create a wound field with a defined gap of 0.9mm for 

measuring the migratory and proliferation rates of cells.  Migratory cells are able to extend protrusions 

and ultimately invade and close the wound field.  Cell proliferation and migration rates can be 

determined using manual fixing and microscopic imaging. A fixing solution is provided for stopping 

cells at specific time points.  Cell stain and DAPI stain are also provided for viewing results with light 

and fluorescence microscopy. 
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Related Products 

1. CBA-100: CytoSelect™ 24-Well Cell Migration Assay (8 µm, Colorimetric) 

2. CBA-101: CytoSelect™ 24-Well Cell Migration Assay (8 µm, Fluorometric) 

3. CBA-102: CytoSelect™ 24-Well Cell Migration Assay (5 µm, Fluorometric) 

4. CBA-103: CytoSelect™ 24-Well Cell Migration Assay (3 µm, Fluorometric) 

5. CBA-104: CytoSelect™ 96-Well Cell Migration Assay (3 µm, Fluorometric) 

6. CBA-105: CytoSelect™ 96-Well Cell Migration Assay (5 µm, Fluorometric) 

7. CBA-106: CytoSelect™ 96-Well Cell Migration Assay (8 µm, Fluorometric) 

8. CBA-107: CytoSelect™ 24-Well Cell Migration Assay (12 µm, Colorimetric) 

9. CBA-125: Radius™ 24-Well Cell Migration Assay 

10. CBA-126: Radius™ 96-Well Cell Migration Assay 

 

Kit Components 

1. 24-well Wound Healing Assay Plate (Part No. 112001-T): One 24-well plate containing 6 wound 

field inserts 

2. Cell Stain Solution (Part No. 11002-T): One 4 mL bottle 

3. DAPI Fluorescence Stain (1000X) (Part No. 112002-T): One 10 µL vial 

4. Fixation Solution (Part No. 122402-T): One 4 mL bottle 

 

Materials Not Supplied 

1. Migratory cell lines and culture medium 

2. Light/Fluorescence microscope with DAPI filter (350nm/470nm) 

3. Imaging Software for measuring wound closure 

4. Forceps 

5. PBS 

 

Storage 
Upon receipt, transfer the DAPI Fluorescence Stain to -20ºC. Store all components at 4ºC. 

 

Assay Protocol (Must be under sterile conditions) 
 

I. Cell Migration 

1. Allow the 24-well plate with CytoSelect™ Wound Healing Inserts to warm up at room 

temperature for 10 minutes. 
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2. Using sterile forceps, orient the desired number of inserts in the plate wells with their “wound 

field” aligned in the same direction.  Ensure that the inserts have firm contact with the bottom 

of the plate well. 

Note:  It is recommended that all samples be tested in triplicate. 

3. Create a cell suspension containing 0.5-1.0 x 106 cells/ml in media containing 10% fetal bovine 

serum (FBS). 

4. Add 500 µL of cell suspension to each well by carefully inserting the pipet tip through the open 

end at the top of the insert.  For optimal cell dispersion, add 250 µL of cell suspension to either 

side of the open ends at the top of the insert.  Take care to avoid bumping and moving the 

inserts.   

Note:  Adding too much liquid to the well can decrease the quality of the wound field. 

5. Incubate cells in a cell culture incubator overnight or until a monolayer forms. 

6. Carefully remove the insert from the well to begin the wound healing assay.  Use sterile 

forceps to grab and lift the insert slowly from the plate well.  Avoid twisting the insert as this 

will damage the wound field. 

7. Slowly aspirate and discard the media from the wells.  Wash wells with media to remove dead 

cells and debris.  Finally, add media to wells to keep cells hydrated.   

8. Visualize wells under a light microscope.  Repeat wash if wells still have debris or unattached 

cells.   

9. When washing is complete, add media with FBS and/or compounds to continue cell culture and 

wound healing process.  Agents that inhibit or stimulate cell migration can be added directly to 

the wells. 

10. Incubate cells in a cell culture incubator.   

11. For best results, use a reticle with micrometer measurements to create a defined surface area in 

order to monitor the closing, or “healing” of the wound.  Focus on the center of the wound 

field. Create the defined surface area by multiplying the width of the wound field (0.9 mm) by 

the length.  See the example in Figure 1 below. 

 
 

 Figure 1:  Example of Wound Field Surface Area.   
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12. Monitor the wound closure with a light microscope or imaging software.   Measure the percent 

closure or the migration rate of the cells into the wound field.  Wound healing results can be 

visualized with phase contrast, DAPI fluorescence labeling, or cell staining.  

 

II. (Optional) DAPI Fluorescence Labeling 

1. Cells can be fixed by removing media and adding 0.5 mL of Fixing Solution to each well. 

2. Allow the cells to fix for 10 minutes at room temperature.  Aspirate and discard the solution. 

3. Carefully wash each well 3X with PBS.   

4. Dilute DAPI 1:1000 in PBS. 

5. Add 0.5 mL of DAPI solution to each well to be stained.  Incubate 15 minutes at room 

temperature. 

6. Carefully wash each well 3X with PBS.  Add 1mL PBS to each well to keep cells hydrated. 

 

III. (Optional) Cell Staining 

1. Remove the media or solution and add 400 µL of Cell Stain Solution to each well. 

2. Allow the stain to incubate with the cells for 15 minutes at room temperature.  Aspirate and 

discard the solution. 

3. Carefully wash each stained well 3X with deionized water.  Discard washes and allow cells to 

dry at room temperature. 

 

Calculation of Results 
 

Percent Closure:   

1.  Determine the surface area of the defined wound area (see Figure 1).  Total Surface Area = 

0.9mm x length  

2.  Determine the surface area of the migrated cells in to the wound area. Migrated Cell Surface 

Area = length of cell migration (mm) x 2 x length  

3.  Percent Closure (%) = Migrated Cell Surface Area / Total Surface Area x 100  

 

Migration Rate: 

 Determine the migration rate of cells into the defined wound area: 

 Migration Rate = length of cell migration (nm) / migration time (hr). 
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Example of Results 
The following figure demonstrates typical results with the CytoSelect™ 24-well Wound Healing 

Assay Kit.  This data should not be used to interpret actual results. 

 

Figure 2:  Percent Closure of MEF/STO Cells.  STO cells were tested using the CytoSelect™ 24-

Well Wound Healing Assay.  Cells were cultured 24 hours until a monolayer formed at which time the 

inserts were removed to begin the wound healing assay.   Cells were monitored under phase contrast 

(not shown), DAPI labeling, and cell staining for determining percent closure (0, 50, 75, and 100%).     

 

References 
1. Ridley AJ, Schwartz MA, Burridge K, Firtel RA, Ginsberg MH, Borisy G, Parsons JT, Horwitz 

AR. (2003) Science 302, 1704-9. 

2. Horwitz R, Webb D. (2003) Curr Biol. 13, R756-9. 

3. Lauffenburger DA, Horwitz AF. (1996) Cell 84, 359-369. 
 

Recent Product Citations 
1. Li, J. et al. (2022). Phospholipids-grafted PLLA electrospun micro/nanofibers immobilized with 

small extracellular vesicles from rat adipose mesenchymal stem cells promote wound healing in 

diabetic rats. Regen Biomater. doi: 10.1093/rb/rbac071. 

2. Ahmed, S. et al. (2022). Aberrant expression of miR-133a in endothelial cells inhibits angiogenesis 

by reducing pro-angiogenic but increasing anti-angiogenic gene expression. Sci Rep. 12(1):14730. 

doi: 10.1038/s41598-022-19172-x. 

3. Zhan, L. et al. (2022). Enhanced cellular infiltration of tissue-engineered scaffolds fabricated by 

PLLA nanogrooved microfibers. Nano Res. doi: 10.1007/s12274-022-4838-9. 

4. Robledo, S.M. et al. (2022). Therapeutic Efficacy of Arnica in Hamsters with Cutaneous 

Leishmaniasis Caused by Leishmania braziliensis and L. tropica. Pharmaceuticals. 15(7):776. doi: 

10.3390/ph15070776. 



 

8 

5. Rivera, D.K. et al. (2021). 369-P: Wound Repair by P53 Silenced Human Endothelial Cell-Derived 

Conditioned Media, In Vitro. Diabetes. 70(Supplement 1):369-P. doi: 10.2337/db21-369-P. 

6. Pecora, T.M.G. et al. (2022). Barrier effect and wound healing activity of the medical device REF-

FTP78 in the treatment of gastroesophageal reflux disease. Sci Rep. 12(1):6136. doi: 

10.1038/s41598-022-10171-6. 

7. Ishikawa, A. et al. (2022). Transcriptomic Analysis of Annexin A10 and Chemosensitivity in 

Gastric Adenocarcinoma Cells. Anticancer Res. 42(4):1707-1717. doi: 10.21873/anticanres.15647. 

8. Pagano, C. et al. (2022). Wound Dressing: Combination of Acacia Gum/PVP/Cyclic Dextrin in 

Bioadhesive Patches Loaded with Grape Seed Extract. Pharmaceutics. 14(3):485. doi: 

10.3390/pharmaceutics14030485. 

9. Wu, J. et al. (2021). Biomimetic Three-layered Membranes Comprising (Poly)-ε-Caprolactone, 

Collagen and Mineralized Collagen for Guided Bone Regeneration. Regen Biomater. doi: 

10.1093/rb/rbab065. 

10. Lee, C. et al. (2021). TNFα Induces LGR5+ Stem Cell Dysfunction In Patients With Crohn's 

Disease. Cell Mol Gastroenterol Hepatol. doi: 10.1016/j.jcmgh.2021.10.010. 

11. Hayuningtyas, R.A. et al. (2021). The collagen structure of C1q induces wound healing by 

engaging discoidin domain receptor 2. Mol Med. 27(1):125. doi: 10.1186/s10020-021-00388-y. 

12. Lin, M.J. et al. (2021). An Insulin-like Growth Factor-1 Conjugated Bombyx mori Silk Fibroin 

Film for Diabetic Wound Healing: Fabrication, Physicochemical Property Characterization, and 

Dosage Optimization In Vitro and In Vivo. Pharmaceutics. 13(9):1459. doi: 

10.3390/pharmaceutics13091459. 

13. Abd El-Mageed, M.M.A. et al. (2021). Design and synthesis of novel furan, furo[2,3-d]pyrimidine 

and furo[3,2-e][1,2,4]triazolo[1,5-c]pyrimidine derivatives as potential VEGFR-2 inhibitors. 

Bioorg Chem. 116:105336. doi: 10.1016/j.bioorg.2021.105336. 

14. Shimizu, T. et al. (2021). Indigo enhances wound healing activity of Caco-2 cells via activation of 

the aryl hydrocarbon receptor. J Nat Med. doi: 10.1007/s11418-021-01524-y. 

15. Liu, Y. et al. (2021). Quercetin inhibits invasion and angiogenesis of esophageal cancer cells. 

Pathol Res Pract. doi: 10.1016/j.prp.2021.153455. 

16. Jung, I. et al. (2021). Interferon-γ inhibits retinal neovascularization in a mouse model of ischemic 

retinopathy. Cytokine. doi: 10.1016/j.cyto.2021.155542. 

17. Shi, M. et al. (2021). Bioactive glass activates VEGF paracrine signaling of cardiomyocytes to 

promote cardiac angiogenesis. Mater Sci Eng C Mater Biol Appl. doi: 

10.1016/j.msec.2021.112077. 

18. Sağıroğlu, A.A. et al. (2021). Evaluation of wound healing potential of new composite liposomal 

films containing coenzyme Q10 and d-panthenyl triacetate as combinational treatment. Pharm Dev 

Technol. doi: 10.1080/10837450.2021.1887892. 

19. Kim, Y.R. et al. (2021). Dendrobine Inhibits γ-Irradiation-Induced Cancer Cell Migration, Invasion 

and Metastasis in Non-Small Cell Lung Cancer Cells. Biomedicines. 9(8):954. doi: 

10.3390/biomedicines9080954. 

20. Pagano, C. et al. (2021). Emulgel Loaded with Flaxseed Extracts as New Therapeutic Approach in 

Wound Treatment. Pharmaceutics. 13(8):1107. doi: 10.3390/pharmaceutics13081107. 

21. Lee, S.G. et al. (2021). Synergistic inhibitory effects of the oxyresveratrol and dacarbazine 

combination against melanoma cells. Oncol Lett. 22(3):1-11. doi: 10.3892/ol.2021.12928. 

22. Ansel, J.L. et al. (2021). Biological Activity of Polynesian Calophyllum inophyllum Oil Extract on 

Human Skin Cells. Planta Med. 82(11-12):961-6. doi: 10.1055/s-0042-108205. 



 

9 

23. Kambara, Y. et al. (2021). Effects of Zoledronic Acid on Human Gingival Fibroblasts and Human 

Umbilical Vein Endothelial Cells. J Hard Tissue Biol. 30(2):123-130. doi: 10.2485/jhtb.30.123. 

24. Javadi, J. et al. (2021). Syndecan-1 Overexpressing Mesothelioma Cells Inhibit Proliferation, 

Wound Healing, and Tube Formation of Endothelial Cells. Cancers (Basel). 13(4):655. doi: 

10.3390/cancers13040655. 

25. Ng, J.Y. et al (2021). Pristine Gellan Gum–Collagen Interpenetrating Network Hydrogels as 

Mechanically Enhanced Anti-inflammatory Biologic Wound Dressings for Burn Wound Therapy. 

ACS Appl. Bio Mater. doi: 10.1021/acsabm.0c01363. 

26. Abdel-Lateff, A. et al. (2021). Euryops arabicus Promotes Healing of Excised Wounds in Rat Skin: 

Emphasis on Its Collagen-Enhancing, Antioxidant, and Anti-Inflammatory Activities. Oxid Med 

Cell Longev. doi: 10.1155/2021/8891445. 

27. Youssefian, L. et al. (2021). Knock-Down of SDR9C7 Impairs Epidermal Barrier Function. J 

Invest Dermatol. doi: 10.1016/j.jid.2020.11.030. 

28. An, S. et al. (2020). Inhibition of 3-phosphoinositide-dependent protein kinase 1 (PDK1) can revert 

cellular senescence in human dermal fibroblasts. Proc Natl Acad Sci U S A. doi: 

10.1073/pnas.1920338117. 

29. Chen, Z.F. et al. (2020). Oncogenic potential of macrophage‑capping protein in clear cell renal cell 

carcinoma. Mol Med Rep. 23(1):80. doi: 10.3892/mmr.2020.11718. 

30. Pham, K. et al. (2020). E-cigarette promotes breast carcinoma progression and lung metastasis: 

Macrophage-tumor cells crosstalk and the role of CCL5 and VCAM-1. Cancer Lett. S0304-

3835(20)30418-3. doi: 10.1016/j.canlet.2020.08.010. 
 

License Information 
This product employs or utilizes patent technology licensed from Platypus Technologies, LLC. 
 

Warranty 
These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in 

accordance with their instructions.  THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED 

WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR 

WARRANTY OF FITNESS FOR PARTICULAR PURPOSE.  CELL BIOLABS’ sole obligation and purchaser’s 

exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. 

In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the 

products. 

 

Contact Information 
Cell Biolabs, Inc. 

7758 Arjons Drive 

San Diego, CA 92126 

Worldwide: +1 858-271-6500 

USA Toll-Free: 1-888-CBL-0505 

E-mail: tech@cellbiolabs.com 

www.cellbiolabs.com  
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