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Abstract

Telemedicine has revolutionized the healthcare industry, pro-
viding patients and healthcare professionals with convenient and
efficient ways to access and deliver remote healthcare services.
One area where telemedicine has shown tremendous promise is in
wound care, and in particular, the use of hypochlorous acid (HOCI)
as a therapeutic agent. This article aims to explore the benefits of
telemedicine in wound care and delve into the specific advantages
of employing non-toxic HOCI solution as therapeutic agent. Through
case studies, we propose for the integration of telemedicine and
non-toxic HOCl wound care, highlighting its potential to improve pa-
tient outcomes, enhance accessibility, and reduce healthcare costs.
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Introduction

Wound care is a complex and resource-intensive aspect of
healthcare that demands timely and appropriate treatment to
prevent complications and promote optimal healing. Telemedi-
cine, the use of telecommunication technology to provide re-
mote clinical care, has emerged as a valuable tool in delivering
wound care services [1]. Through virtual consultations, tele-
medicine enables healthcare providers to assess wounds, pro-
vide expert guidance, and monitor progress remotely [2].

HOCI, a potent antimicrobial, anti-biofilm, and anti-inflam-
matory agent, has shown efficacy in wound management [3].
Hypochlorous acid is a naturally occurring molecule that occurs
in the white blood cells. It is generated by the human immune
system in response to infection and injury and plays a crucial
role in the eradication of pathogens. Advances in methods to
produce medical grade stable HOCI have contributed to its ex-
posure as a wound care treatment agent. Furthermore, its anti-
biofilm and anti-inflammatory effects are central in the treat-
ment of chronic wounds [4]. HOCI has also gained attention due
to its efficacy against Multiple Drug Resistant (MDR) pathogens,
including MDR fungi, whilst not demonstrating any cytotoxicity
[5].

A simplified yet effective dressing protocol was developed to
treat most wounds, including wounds suitable for home treat-
ment. The dressing consists of surgical non-woven gauze wet-

ted with HOCI (Trifectiv) and placed on the wounds. In the case
of cavity wounds, the wetted gauze is plugged into the cavities.
The dressings are retained with a crepe bandage or breathable
plaster. In the case of lower limb wounds, elastic stockings com-
pliment the treatment protocol, if there are no circulatory re-
straints to local compression.

Case Study Presentation
Case 1 (Figure 1)

Patient history: A 68-year-old female patient presented to
the podiatry clinic of a tertiary health facility with a large open
wound on the dorsum of her right foot and ankle. Three weeks
prior to presentation, necrotizing fasciitis with surgical debride-
ment resulted in a non-healing wound. Co-morbidities treated
on oral medication included metabolic syndrome, diabetes mel-
litus Type 2, hypertension, and raised serum cholesterol. As the
wound was infected and inflamed and exhibited necrotic mate-
rial, further debridement had been scheduled, with the possi-
bility of below-knee amputation, due to exposed extensor ten-
dons. Prior to the podiatric consultation, the patient had been
dressing the wound daily with non-medicated paraffin gauze re-
tained with a crepe bandage. The wound was malodorous and
had a pain severity level of 8/10. The wound was not respond-
ing to paraffin gauze dressings.
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Figure 1

Wound progression (Figure 1): On examination, a wound ex-
tended over the anterior aspect of the right ankle and the dor-
sum of the right foot, sparing the toes. The edges of the wound
were inflamed and covered in purulent exudate. After irrigation
with non-toxic hypochlorous acid solution (HOCI) 380 mg/L
(available as Trifectiv® Plus Wound & Burn Care), the wound was
dressed. The dressing consisted of surgical non-woven gauze
wetted with HOCI and retained with a crepe bandage. The pa-
tient was instructed on the method of dressing to be done daily
at home. Follow-up appointments at the clinic were scheduled
at weekly intervals. The patient was given contact details for the
clinic and for electronic transfer of photographs of the wound
twice per week. Sufficient monitoring of the wound required
the transmission of photos of the removed dressing as well. The
clinic arranged multi-disciplinary referral for the treatment for
her co-morbidities.

Week 3: Infection and inflammation under control which
was evident in a reduction in pain, redness around the wound
edges, swelling and odour. Conservative wet-to-moist debride-
ment was successful in removing most of the necrotic tissue.
Non-viable tendons appeared demarcated.

Week 6: Pain reduced from intensity 8/10 to 6/10. In-clinic
sharp debridement removed the remaining necrotic tissue.
Wound edges were approximated to reduce the size of the
wound. No clinical evidence of infection. No evidence of wound
exudate. The patient was referred for plastic surgery and subse-
quently received a successful skin graft.

Case 2 (Figure 2)

Patient history: A 62-year-old female Type-2 diabetic patient
presented to the podiatry clinic with a Diabetic Fot Ulcer (DFU)
on the right foot. The wound, located on the distal phalanx of
the first toe, was infected, malodourous, and inflamed, with
significant swelling present in the peri-wound area. Extensive
wound exudate that appeared as whitish brown discharge was
present. The size of the ulcer measured 2x3 cm with the depth
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Figure 2

silver foam dressings and sterile gauze, retained with a crepe
bandage. The patient also received multiple courses of antibiot-
ics.

Wound progression (Figure 2): The foot was washed in luke-
warm tap water and dressed in clean non-sterile gauze wetted
with non-toxic hypochlorous acid solution 380 mg/L (available
as Trifectiv® Plus Wound & Burn Care). The dressing was re-
tained with a crepe bandage. The toe ulcer was plugged with
unfolded wetted gauze, ensuring that all parts of the wound
was in contact with the wetted gauze. No systemic antibiotics
were given. The health care provider instructed the patient the
method of daily dressing of his wound. During dressing chang-
es, the patient would electronically send photographs taken of
the wound as well as the removed dressing for evaluation by
the health care provider. The clinic also arranged for weekly
follow-up visits.

By day 4, the patient communicated reduction in malodour,
redness, pain, and wound exudate. After one week, the exudate
had stopped, and the wound started to close. Daily dressings
with hypochlorous acid solution and gauze were continued and
by week 4, the wound had reduced to less than half its original
size. Complete wound closure was complete by week 10. The
patient received instruction on footcare and was referred for
orthopaedic footwear, as well as the diabetes clinic for evalua-
tion and blood sugar control.

Case 3

Patient history (Figure 3): Five weeks prior to electronic
transmission of photos to the author in South Africa, this
73-year-old female from the Netherlands was involved in a mo-
tor vehicle accident in which she sustained extensive soft tissue
injuries on the anterior aspect of her right lower leg. Her local
health care provider treated her wounds with sharp debride-
ment, povidone iodine, silver impregnated dressings and NSAI
gel for pain. Electronic images of her wounds were shared for
advice on treatment, as the wound had not shown any healing.
On review of the photograph, there was a 10x12 cm wound on
the distal aspect of the right lower leg. The peri-wound area
was inflamed, and the wound surface was poorly vascularized
and had a yellow appearance and was swollen.

Wound progression: A wound care protocol consisting of 3
x per week non-toxic hypochlorous acid solution-wetted gauze
dressings were suggested to the patient. The patient’s wound
care practitioner agreed to apply dressings at home. At the time

Y Application of Trifectiv Plus® Wound and Bum Care

Figure 3
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Figure 4

After the first week of dressings, electronic photograph trans-
mission from the care giver to the patient point specific areas
where mechanical debridement could assist in the timeous re-
moval of all necrotic tissue. We recommended that the dress-
ing frequency be increased from 3 x per week to daily dress-
ings. This was to assist the wet-to-moist gauze debridement of
necrotic tissue from the wound.

After six weeks of non-toxic hypochlorous acid gauze dress-
ings, the wound appeared to be healing through secondary in-
tention. After eight weeks, the wound was completely healed.

Case 4 (Figure 4)

Patient history: 50-year-old female presented at a rural
secondary healthcare clinic in South Africa with a 11 x 5.5 cm
wound on the dorsum of her left foot. The wound was 1.5 cm
deep and covered in black material, which had been applied by
a traditional healer. The patient complained of severe pain. The
foot felt warm with a normal foot pulse. The lower leg was swol-
len, and a foul odour and puss emanated from the wound and
from cavities under the foot. The patient had no co-morbidities.

Wound progression: The foot and lower leg were washed in
lukewarm tap water by the health care provider (a registered
nurse). The wash did not remove the black material from the
wound surface. A dressing consisting of non-sterile clean sur-
gical non-woven gauze, wetted with non-toxic hypochlorous
acid solution 380 mg/L was plugged into the dorsal and ven-
tral wounds and retained with a crepe bandage. The patient
received a course of penicillin antibiotics and pain medication.
The clinic nurse performed the dressings the first seven days.
During this time, family of the patient were instructed on the
dressing technique, and they were asked to communicate daily
via electronic photo transmission of the wound and removed
dressings, for evaluation by the clinic nurse.

Conservative wet-to-moist debridement of the foreign sub-
stance in the wound and all necrotic material was complete af-
ter one week. After a further eleven weeks of daily dressings,
wound healing was complete with little scar formation. The pa-
tient returned to her normal daily routine.

Discussion

Currently available evidence suggests that telemedicine
seems to have similar efficacy and safety and met noninferior-
ity criteria with conventional standard care of chronic wounds
[6]. Telemedicine eliminates geographical barriers, enabling
patients to receive wound care regardless of their location. It
improves access to specialized wound services, particularly for
patients residing in remote areas. Telemedicine reduces the

need for travel and associated inconveniences, especially in frail
patients with affected mobility. It facilitates real-time wound
monitoring, allowing for professionals to assess wound pro-
gression [7]. Early detection of complications such as infection,
inflammation, or delayed healing is possible, enabling timely
intervention and optimizing wound care management [8]. By
eliminating the need for in-person visits, telemedicine reduces
healthcare costs for both patients and healthcare systems. It
minimizes travel expenses and potential time off work for pa-
tients, while healthcare facilities can optimize their resources by
efficiently allocating wound care professionals to virtual consul-
tations. Additionally, telemedicine may decrease the likelihood
of hospital readmissions, resulting in further cost savings [9].

Telemedicine also empowers patients to actively participate
in their wound care. During the first consultation, the simplified
yet effective wound dressing protocol is explained and demon-
strated to the patient. This protocol allows for regular dressing
changes (5 to 7 times per week), which we found to be more
beneficial to wound healing than the common practice of twice
weekly or sometimes even once a week dressing changes. In
our experience, active involvement in their wound care pro-
gram promotes adherence to the treatment plan. Patients gain
a better understanding of wound management, leading to im-
proved outcomes and reduced healthcare utilization [10].

Hypochlorous acid disrupts microbial membranes and kills
biofilm. Biofilm causes inflammation and once a wound is
locked in inflammation, it becomes difficult to heal. HOCI is
effective against biofilm polysaccharide matrix and the patho-
gens that produce it. HOCI also has anti-inflammatory proper-
ties that accelerates the wound repair process. Non-toxic and
non-allergenic, HOCl is safe for use on various wound types and
is well-tolerated by patients. It does not induce resistance and
does not cause allergic reactions, making it suitable for long-
term wound care management [4].

HOCI wound care solutions also promote a moist wound en-
vironment, which has been shown to facilitate faster healing,
reduce pain, and minimize scarring [11].

Trifectiv Plus Wound & Burn Care (Thoclor Labs, Stellen-
bosch, South Africa) contains 380 mg/L medical grade stable,
non-toxic HOCI solution which has been shown to be beneficial
in the treatment of a variety of wounds, including acute and
chronic wounds (including MDR-infection), radiation dermatitis,
burns infected with biofilm and for the treatment of diabetic
foot ulcers and, in cases of healing of large wounds through sec-
ondary intent [12].

The components of the HOCl/surgical gauze treatment sys-
tem are inexpensive, costing less than 50 ZAR (2.50 SUS) per
dressing. Using a simplified dressing system as described holds
many advantages over standard of care more complex dressings
and wound treatment systems (e.g., silver impregnated dress-
ings, vacuum treatment system) due to the multi-function (anti-
infective, anti-biofilm, anti-inflammatory) qualities of the HOCI
as well as the gauze used in the dressing. The gauze serves as
vehicle for the delivery of HOCI to all areas of the wound, while
it also absorbs wound exudate and conservatively debrides the
wound with every dressing change. This type of debridement is
called wet-to-moist debridement.

Wet-to-moist wound debridement holds many benefits
for telemedicine home care of wounds. It is non-invasive and
cost-effective and does not require anaesthesia or an operating
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room. The gentle debridement of necrotic tissue is performed
by the gauze without the need for specialized equipment or ex-
tensive resources, reducing healthcare expenses. It is a straight-
forward technique that can be easily performed by patients
[11]. On changing the gauze dressing daily, necrotic tissue in-
cluding dead biofilm adheres to the gauze and is then removed
[13]. There is usually minimal bleeding and trauma associated
to wet-to-moist debridement. HOCl-wetted gauze provides a
moist environment that helps soften and loosen necrotic tissue,
making it easier to remove without causing further damage.
This type of debridement is however not suitable for wounds
with extensive necrotic tissue. It is important to consult with a
healthcare professional to determine the most suitable debri-
dement approach for a particular wound.

Conclusion

Telemedicine and hypochlorous acid wound treatments are
two important areas in healthcare that have seen significant
growth and development in recent years. Challenges include
the availability of technology (e.g., cell phone with quality cam-
era and access to data networks), health provider and patient
adoption. Further development include integration with Al and
other technologies, which can enhance the capabilities of tele-
medicine, including machine learning algorithms for diagnosis
and treatment monitoring.

While hypochlorous acid has shown promise in wound care,
there is still a need for more research to fully understand its full
potential and optimal use. There is a lack of standardization and
quality control in the production and use of hypochlorous acid
solution wound treatments, which can result in variability in its
effectiveness and safety. Ongoing research into the develop-
ment of non-toxic medical grade solution of hypochlorous acid,
will facilitate integration with other wound care products.
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