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A B S T R A C T 

Diabetes-related foot ulceration is a common complication in patients with uncontrolled diabetes mellitus 

and is associated with high mortality. This case report describes an 83-year-old woman with more than 20 

years of type Ib diabetes, hypertension, and five noninfected skin lesions on the lower limbs of a one-year 

evolution. The patient had failed previous treatments. Our treatment protocol consisted of a topical treatment 

using preconditioned autologous platelet-rich plasma with photothermal biomodulation using the MCT 

System, combined with phototherapy. The patient underwent three treatment sessions, one per week and a 

cleaning session four days after each treatment. The protocol applied was intended to increase the exosome 

released by platelets. After the three treatment sessions, the ulcers had a favorable evolution, reducing depth, 

size, and pain and allowing for their manipulation. The treatment had no technical difficulties or adverse 

effects. The patient regained mobility, which could improve her quality of life. Due to the results obtained, 

it can be concluded that the combined use of the topical application of preconditioned platelet-rich plasma 

with photothermal biomodulation using the MCT system and phototherapy could be an innovative 

regenerative option without immunogenic potential and low risk of complications for treating noninfected 

diabetes-related foot ulceration. 

 

                                                                           © 2025 Alexandra Amesty. Hosting by Science Repository. 

 

Introduction 

 

Diabetes-related foot ulcerations (DRFUs) are serious and prevalent 

complications in patients with uncontrolled diabetes mellitus, with 

significant impairment of quality of life and a high mortality rate [1, 2]. 

The DRFUs’ incidence is approximately 15% in patients with diabetes, 

with 14%-24% of patients requiring amputation due to bone infection or 

other ulcer-related complications [3, 4]. The refractory nature of DRFUs 

is reflected in their high recurrence rate, even after healing [5]. On 

average, a person who develops DRFU has a three-to-five-year lower 

survival rate than a person with diabetes, and survival is reduced by 40% 

within five years [6, 7]. Along with inflammation, alterations in the 

extracellular matrix (ECM) play a significant role in perpetuating the 

nonhealing DRFUs due to the increase of metalloproteinases’ activity, 

which reduces collagen content and makes the ECM unable to support 

wound healing [8, 9].  

 

Due to the difficulty of curing and the refractory nature of DRFUs, 

various adjuvant therapies have been studied to promote tissue 

regeneration [10]. In recent years, exosomes have emerged as a focus 

point due to their biological properties and potential for disease 

management and regenerative medicine applications [11]. Exosomes can 

be derived from various sources, including mesenchymal stem cells 

(MSCs) or platelet-rich plasma (PRP), and exhibit diverse functions in 

wound repair, independently or following stimulation. Nevertheless, 

they all reduce the inflammatory response and promote angiogenesis, 

epithelial growth, and scar formation [12]. Evidence has confirmed that 

exosomes promote diabetic wound healing by inducing angiogenesis, 

collagen fiber deposition, and inhibiting inflammation [13, 14]. The case 
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report described below provides an illustrative example of the potential 

therapeutic applications of autologous exosomes. 

 

Case Presentation 

 

The patient was an 83-year-old woman with more than 20 years of 

clinical record of type Ib diabetes and idiopathic hypertension. In the last 

year, the patient had several noninfected skin lesions of different sizes in 

both legs: three ulcers in the right lower limb and two in the left. The 

patient’s daily medications included 30% soluble insulin aspart and 70% 

insulin aspart crystallized with protamine 100 U/mL (Novomix 30 

FlexPen), sulodexide soft capsules 15 mg (Aterina), furosemide 40 mg 

(Seguril), pentoxifiline (Hemovas) 400 mg, ramipril 10 mg, telmisartan 

80 mg, prednisone 30 mg, tizanidine 4 mg, tramadol 

hydrochloride/paracetamol 37.5 mg/325 mg (Pazital), lorazepam 1 mg, 

and ebastine 20 mg (Ebastel forte). 

 

I Previous Treatments 

 

The five ulcers were treated at home and later at a medical center. The 

treatment consisted of cleansing the area with 0.9% physiological 

solution to soften the gauze and facilitate its removal and topical 

application of a healing powder (Blastoestimulina 20 mg/g skin powder; 

Almirall, Spain) (Figure 1). However, not all ulcers treated had a positive 

evolution.  

 

The patient was referred to our consultation by the medical center and 

was treated with six sessions of phototherapy with K-Laser Blue Derma 

(K-Laser Médica Ibérica S.L., Málaga, Spain) two per week for three 

weeks, followed by the topical application of blastoestimulina, the 

healing skin powder. The phototherapy was applied with the ENT 

handpiece, and the device was adjusted to the "Diabetic Ulcer" program 

(445 nm + 660 nm + 970 nm) for three minutes per lesion, followed by 

five minutes per lesion with the "Edema & Congestion" program (660 

nm + 970 nm) (Figure 1). After the sixth session, the treatment was only 

effective on the two ulcers of the lower left limb. The other three ulcers 

increased in depth and pain, making manual manipulation challenging.  

 

II Treatment with Autologous MCT Exosomes and 

Phototherapy 

 

Due to the three ulcers on the lower right limb (two ulcers at two-thirds 

of the hamstring area measured 4 × 4 cm and 0.5 × 0.5 cm, and one in 

the lateral area measured 4 × 3 cm) did not respond to previous treatment, 

it was decided to modify the protocol including an innovative procedure 

with preconditioned autologous PRP. The treatment protocol included 

three weekly sessions combining topical preconditioned autologous PRP 

with phototherapy and three cleaning sessions four days after each 

treatment, with sterile gauze with chlorhexidine and a healing skin 

powder (Figure 1). The ulcer progressions were assessed at baseline and 

four days after each treatment session. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Patient's treatment timeline and observed outcomes. 
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The preconditioning consisted of photothermal biomodulation (PTBM) 

of PRP using the MCT System (Meta Cell Technology, Sant Cugat, 

Spain). The MCT System is a novel device with specific presets that 

employ different energy, wavelength, temperature, and time 

combinations for priming platelets. In this protocol, the MCT Exosomes 

preset (10 minutes at 37ºC to 467 nm blue light and a fluence of 2 J/cm2) 

was applied to promote the release of platelet-derived exosomes. From 

now on, the preconditioned autologous PRP will be called autologous 

MCT Exosomes.  

 

A 15-to-20-milliliter peripheral blood sample was obtained from the 

patient using the RegenKit kit (RegenLab SA, Le Mont-sur-Lausanne, 

Switzerland) to obtain the MCT exosomes. The sample was double 

centrifuged at 1,500 rpm for five minutes and for nine minutes using a 

RegenLab PRP centrifuge (RegenLab SA, Le Mont-sur-Lausanne, 

Switzerland). After centrifugation, 7 to 9 mL of PRP was inserted into 

the MCT Kit (Meta Cell Technology, Sant Cugat, Spain), a disposable 

cassette classified as an MDR medical device class IIa. The cassette was 

placed into the MCT Unit (Meta Cell Technology, Sant Cugat, Spain), a 

photothermal biomodulation machine, and the exosomes preset was 

applied. Figure 2 graphically illustrates how autologous MCT exosomes 

were obtained. The autologous MCT exosomes were extracted from the 

cassette and topically applied by soaking a gauze, placing it on the 

wound, and simulating a dressing.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Scheme of the process for obtaining autologous MCT exosomes. 

 

After applying for the MCT exosomes, phototherapy was performed. For 

this protocol, the same phototherapy device was used and was adjusted 

to the "Chronic Pain" (445 nm + 660 nm + 970 nm) and the "Edema & 

Congestion" (660 nm + 970 nm) programs. Each program was 

performed for three and five minutes per ulcer. After this procedure, a 

sterile gauze was applied, leaving the dressing as fixed as possible and 

closed with soft, elastic bandages without compromising circulation or 

drainage.  

 

III Treatment Outcomes and Safety 

 

After 21 days, the three ulcers showed a favorable evolution, reducing 

in depth, size, redness, and pain. This amelioration allowed the physician 

to manipulate the lesion during treatment without discomfort for the 

patient (Figures 1, 3 & 4). Furthermore, the treatment had no technical 

difficulties or adverse effects. The patient regained mobility, which 

could improve her quality of life. 
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Figure 3: The healing progression of the 4 × 4 cm and 0.5 × 0.5 cm ulcers, located at two-thirds of the hamstring area of the lower right limb, after each 

treatment session with autologous MCT exosomes and phototherapy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: The progression of the 4 × 3 cm ulcer, located in the lateral area of the lower right limb, after each treatment session with  autologous MCT 

exosomes and phototherapy. 
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Discussion 

 

In diabetes, the hyperglycemic environment and other changes lead to 

alterations in the ECM, such as decreased collagen deposition and 

increased production of matrix metalloproteinases (MMPs). 

Hyperglycemia inhibits cell proliferation and migration, inducing 

apoptosis through reactive oxygen species (ROS)-dependent activation 

of the c-Jun N-terminal kinase (JNK) and the p38 mitogen-activated 

protein kinase (MAPK) signaling pathways, which play key roles in 

cellular apoptosis in response to extracellular signals and stress [15]. 

These molecular changes, in turn, have a deleterious effect on cellular 

function, exacerbating the pathological state of the ECM and causing 

chronic wounds that can facilitate the entry of infectious agents that 

cause chronic infection and sepsis, which can lead to amputation and 

even death [16]. 

 

PBM enhances the release of platelet-derived growth factor (PDGF), 

basic fibroblast growth factor (bFGF), transforming growth factor ß 

(TGF-ß), vascular endothelial growth factor (VEGF), interleukins, 

hormones, and several hundred other proteins released by platelets [17-

19]. PBM increases complexes I, II, III, IV, and succinate dehydrogenase 

activity in the electron transfer chain [20]. Furthermore, PBM increases 

adenosine triphosphate (ATP), AMPc, and nitric oxide (NO) levels, 

which can favor vasodilation, neurotransmission, and anti-inflammatory 

activity [21]. 

 

Our case ulcerations showed healing when autologous MCT exosomes 

applied topically were added to the phototherapy treatment protocol. 

This fact underscores the significance of autologous MCT exosomes in 

promoting successful ulcer progression. Exosomes released by PRP 

accelerate diabetic wound healing [15, 22]. Exosomes released by PRP 

stimulate fibroblast functions and protect diabetic wound healing by 

alleviating the process produced by the PDGF-BB/JAK2/STAT3/Bcl-2 

signaling pathway [15]. In an animal study, exosomes derived from PRP 

promoted the re-epithelization of chronic cutaneous wounds in a diabetic 

rat model by activating Yes-associated protein (YAP) [23]. 

 

Case limitations include the impossibility of continuing with additional 

autologous MCT exosome treatment sessions due to the patient’s 

hospitalization because of repeated hypoglycemic episodes related to 

diabetes. Furthermore, the quality of life was not assessed with validated 

surveys. However, as the patient’s ailments eased, she began to engage 

in activities, experiencing a notable improvement in her mobility, which 

could have positively impacted her quality of life.  

 

Conclusion 

 

Treating noninfected diabetes-related foot ulcerations with 

preconditioned PRP with photothermal biomodulation using the MCT 

system combined with phototherapy could be an innovative regenerative 

option without immunogenic potential and low risk of complications to 

improve their progression, which is worth continuing to investigate.  
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