
Regenerative Healing of a Chronic Diabetic Foot Ulcer Using Borate-Based 
Bioactive Glass Matrix with Offloading via CROW Boot: A Case Study

INTRODUCTION
 
Chronic diabetic foot ulcers (DFUs) are a leading cause of lower extremity amputation, contributing to >80% of diabetes-

related limb loss globally.1 Approximately 40% of DFUs fail to heal despite appropriate offloading and use of advanced 

wound care modalities. These refractory wounds are characterized by dysregulated inflammation, cellular senescence, 

impaired angiogenesis, and disrupted extracellular matrix (ECM) remodeling.2–4 Bioactive glass fiber matrix like materials, 

have demonstrated regenerative potential via ionic dissolution products that modulate macrophage phenotype, 

enhance angiogenic signaling, and promote fibroblast-mediated ECM deposition.5–7 This case study examines the use 

of a resorbable borate-based bioactive glass fiber matrix (BBGFM) in conjunction with strict offloading using a CROW 

(Charcot Restraint Orthotic Walker) boot for a recalcitrant plantar DFU unresponsive to prior interventions.8

RESULTS
 

The wound demonstrated robust granulation and progressive epithelial migration within the first 3 applications of 

the BBGFM. After the fifth treatment, the wound was fully epithelialized with complete resolution of drainage and no 

clinical signs of infection or local inflammation. No adverse reactions to the matrix were observed. Offloading with the 

CROW boot was maintained without interruption. The BBGFM was well-tolerated, conformed easily to the wound 

bed, and integrated seamlessly into outpatient wound care protocols.

DISCUSSION   

This case provides clinical evidence supporting the effectiveness of borate-based bioactive glass matrix therapy in 

managing chronic DFUs resistant to conventional treatments. The observed outcomes suggest that the mechanism of 

action of the bioactive glass, in concert with mechanical offloading, can restore wound trajectory in stalled chronic ulcers. 

Further controlled studies are warranted to validate these findings and define the optimal integration of BBGFM in limb 

salvage protocols. 

METHODS
 
A 65-year-old male with a Wagner Grade 1 plantar DFU presented with a 3-year history of a recalcitrant ulcer, 

characterized by repeated cycles of reopening and delayed healing.  The wound had failed to respond to standard of care 

and multiple cellular and tissue-based products (CTPs). A new protocol was initiated using a BBGFM applied weekly for 

five consecutive treatments. The patient was fitted with a CROW (Charcot Restraint Orthotic Walker) boot to provide 

offloading throughout the study period. Wound healing progression was assessed using measurements of wound length, 

width, depth, percentage granulation, and epithelialization at each visit. The matrix’s biocompatibility, ease of application, 

and any adverse events were also recorded.

REFERENCES 
1.	 Armstrong DG, Tan TW, Boulton AJM, Bus SA. Diabetic Foot Ulcers: A Review. JAMA. 2023 Jul 3;330(1):62-75.
2.	 Frykberg RG, Banks J. Challenges in the treatment of chronic wounds. Adv Wound Care (New Rochelle). 2015;4(9):560–582. doi:10.1089/wound.2015.0635
3.	 Loots MAM, Lamme EN, Zeegelaar J, et al. Differences in cellular infiltrate and extracellular matrix of chronic diabetic and venous ulcers versus acute wounds. J 
Invest Dermatol. 1998;111(5):850–857. doi:10.1046/j.1523-1747.1998.00381.x
4.	 Broughton G, Janis JE, Attinger CE. The basic science of wound healing. Plast Reconstr Surg. 2006;117(7S):12S–34S. doi:10.1097/01.prs.0000225430.42531.c2
5.	 Day RM. Bioactive glass stimulates the secretion of angiogenic growth factors and angiogenesis in vitro. Tissue Eng. 2005;11(5-6):768–777. doi:10.1089/
ten.2005.11.768
6.	 Balasubramanian P, Bünger C, Rahaman MN, et al. Borate-based bioactive glasses in soft tissue repair. Acta Biomater. 2018;77:1–14. doi:10.1016/j.
actbio.2018.07.034
7.	 Xynos ID, Edgar AJ, Buttery LD, et al. Gene-expression profiling of human osteoblasts following treatment with the ionic products of bioactive glass. 
Biomaterials. 2001;22(14):1721–1729. doi:10.1016/S0142-9612(00)00389-2
8.	 Morgan JM, Biehl WC III, Wagner FW Jr. Management of neuropathic arthropathy with the Charcot Restraint Orthotic Walker. Clinical Orthopaedics and 
Related Research. 1993;(296):58–63.

Acknowledgements: *Mirragen Advanced Wound Matrix, ETS Wound Care, LLC. This poster was prepared in collaboration with ETS Wound Care, LLC. All protocols 
and clinical assesments were conducted and reported independently by Mass General Brigham of without any financial compensation from the manufacturer. For 
application instructions and risks of this device, please refer to the Mirragen Instructions for Use.

Magen Bissell, AGNP-C, WCC, OMS and Natalie Scott, BSN, RN, CWOCN

03/03/2025  
Post debridement, 1st 

application of Mirragen 
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7 days after 1st application 
of Mirragen. PAR resulted 

in 75% after 1st week 
treatment. 
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Wound Closure with 5 

applications in 6 weeks. 


