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Abstract

Background: Topical desiccation agent (TDA) is an acidic species in a
gel with a potent hygroscopic action. When in contact with (water in)
biofilm and necrosis, rapid desiccation occurs, with the dehydrated
tissues typically sloughing off in 1-3 days. This allows for quick



granulation tissue formation which is an essential step for healing by
secondary intention or as wound bed preparation for grafting.
Methods: A series of nine non-healing, post-trauma lesions on the
lower leg were treated with TDA, followed by treatment of the lesion
with vaseline gauze. Results: The average age of the patients was 77.0
years and the lesions had been in existence for 5.6 months on average.
The average size of the lesion was 15.9 cmz Complete granulation of
all lesions was reached in an average of 34.1 days while the time to
complete reepithelialization averaged, 69.8 days (data from one
outlier removed). There were no adverse events. Conclusion: These
data suggest TDA treatment is an effective and efficient way to debride
lesions, and to prepare them for healing by secondary intention or for
grafting.

Keywords: Debridement, desiccation, granulation, non-healing, post-
trauma lesion
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Introduction

It is well recognized that lesions such as venous, diabetic and arterial
ulcers are a major burden to patients and society. Patients typically
suffer for (sometimes very) long periods [1,2], since the lesions are
difficult to heal, due to their chronicity [3-6]. They also have a major
socioeconomic impact with high costs to the insurance system and
overall society [7], with the highest costs associated with inpatient
care, particularly hospital admissions and surgical procedures [8]. For
example, the cost of treatment of diabetic foot ulcers for US Medicare
is between 9 and 13 US$ billion/year (2019 data) [7], while venous leg
ulcers are responsible for an increase of $6,391 per patient for the US
Medicare system (2014 data) [8].

Certain (skin) trauma may also result in non-healing, which, among
other factors, is related to the type and location of the lesion, aged and
fragile skin, the presence of exposed structure such as bone or tendon,
and/or infection [9-11]. These lesions are less well defined, and it is
difficult to find data on their prevalence, but it is safe to assume that



certain wounds (such as pretibial lacerations and skin loss over the
Achilles tendon (Figure 1)), often have healing problems. This is
especially true in the elderly: among other factors in this part of the
population senescence occurs more frequently, particularly in the
dermal extracellular matrix, which is progressively damaged. This
affects the normal organization of the skin as well as its capability for
healing [12]. There is typically also a decrease in (local and systemic)
perfusion and in the ability to ward off infection [13].

Figure 1

Example of a typical non-healing, post-trauma lesion.
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Ulcers and other non-healing lesions typically are covered with
necrosis and biofilm and these have a negative impact on the healing
process [14-22]. Thus, removal of these detrimental factors is an
essential step in getting wounds or ulcers to heal [23], and it is
reflected in different treatment modalities and protocols [16,24].

Regular and rigorous debridement is the preferred way of removing
biofilm and necrosis [25].

Among the different ways of debridement, surgery is generally seen as
the fastest and most effective therapy [26,27], but it requires specific
expertise and settings [28,29] and is relatively expensive [27].

A new compound, topical desiccation agent (TDA (Debrichem. DEBx
Medical, BV. Rotterdan, the Netherlands)) contains methane sulfonic
acid in a gel.

When TDA comes in contact with water its dissociation produces an
amount of energy of the order of 1500 K]J/mol, which is powerful
enough to destroy virtually all biochemical bonds in the biofilm and
the necrosis. This reaction occurs very rapidly, and typically a one-
time application suffices. Thus, TDA may serve as an alternative to
surgical debridement.
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Material and methods

TDA has a strong hygroscopic action [30]. When in contact with (water
in) necrosis, biofilm and other organic compounds swift desiccation
occurs which, in turn, leads to dehydration and denaturation of the
proteins in these compounds. The primary goal of using TDA is the
elimination of biofilm and necrosis from a lesion, thus decreasing the
chance of infection and “restoring” the healing process.

TDA is applied over the lesion, including 1 cm of the peri-wound skin
and after 60 seconds the agent is removed by rinsing with water or
saline. The short exposure period assures that the periwound skin,



with its low water content in the stratum corneum, is protected from
damaging effects of the agent.

The desiccated and denatured tissues and organic compounds tend to
quickly separate from the underlying tissues. This leaves the lesion
prepared for the development of granulation tissue. The presence of
granulation is necessary for healing by secondary intention or for
closure by skin grafting.

Selection of the lesions, objectives

The cases described in this article are a subset of patients with
“general” non-healing lesions, both ulcers as well as those caused by
other etiologies [31]: the study is a retrospective, non-comparative
analysis.

The presence of necrosis and a biofilm was an inclusion criterion for
the trial: the presence of necrotic tissue was visually confirmed, and
the existence of a biofilm was assumed, based on the fact that virtually
all longer-existing lesions have one [32]. Additional inclusion criteria
were limited and of a minimum age of 18 years and the presence of
post-trauma, non-healing lesions of the lower leg or foot that had to
have been in existence for four weeks or longer. No other specific
inclusion and exclusion criteria were used.

TDA treatment was followed by the use of vaseline gauze: although
this is certainly not the most appropriate material for wound
treatment [33-35], it was chosen so that judging the results of the TDA
treatment per se would not be influenced by the subsequent dressings
used. Adjunct therapies (i.e., compression, off-loading) were used
when indicated. No additional debridement procedures or techniques
were used.

The analysis was approved by the ethical committee of the Villa Berica
Hospital, Vicenza, Italy, in line with the declaration of Helsinki.

Assessment of the safety (by measuring product-related adverse
events) and efficacy of a one-time TDA application was the primary



objective of the project. Efficacy was measured by visual assessment
over time of the percentage of the lesion covered with granulation
tissue: this, of course is an indirect but reliable way of testing the
removal of biofilm and necrosis since the development of granulation
is seriously hampered, if not impossible, when these detrimental
influences are present.

Time to complete reepithelialization was not an official endpoint in
this analysis but, where possible, patients were followed until
reepithelialization was complete.

Demographics

From August 2018 through September 2019 nine lesions in nine
patients qualified for participation in this analysis. Six patients
(66.6%) were male. The average age of the patients was 77.0 years
(range: 39-89) (Figure 2). Two patients were obese (BMI: = 30.0) and
one was underweight (BMI: < 18.5). All lesions were located on the
lower leg (left leg: four lesions, 44.4%). The average size of the lesion
was 15.9 cm? (range: 2-40). The lesions had been in existence for 5.6
months on average, with a minimum of 2.0 months. Three lesions were
12 months or older (Figure 2).
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Figure 2

The age of the lesions as well as the age of the patients.

All lesions had been treated with several different therapies prior to
the application of TDA, but since many of these were difficult to trace,
only those immediately prior to TDA treatment were analysed. These
were moisture retentive dressings (N=3), collagenase (N=2) and silver
dressings (N=3). For one lesion, the last previous treatment was not
known.

Regarding comorbidities, three patients suffered from hypertension,
one from rheumatoid arthritis, and in one patient the leg with the non-
healing lesion was paralyzed. Two patients were using systemic



steroids. After TDA application, one patient received compression of
the leg and in one patient off-loading was used.
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Results

All patients reached (visually assessed) complete granulation in, on
average, 34.1 days (range: 7-72) (Figure 2). With vaseline gauze as
subsequent dressing, 88.8% (eighth patients) also reached complete
reepithelialization in, on average, 116.3 days (range: 20-395). One
patient, who's lesion had been in existence for more than a year, was
an outlier, for unidentifiable reasons. If the outlying number (395 days
to complete reepithelialization) is removed, the average time to
complete reepithelialization is 69.8 days (range: 20-154) (Figure 3).
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Figure 3

The time to granulation and reepithelialization.

The average number of visits to the clinic to reach complete
reepithelialization was 16.9 days (range: 2-57). If the data of the 57-
visits-patient are removed (this is the “outlier” patient), the average
number of visits is reduced to 11.9 (range: 2-36).

All patients and their physicians considered TDA treatment better or
considerably better than the previous treatment.

No adverse events related to the tested materials occurred.



Procedural pain, using a visual analogue scale (with 0 indicating no
pain, 5 indicating very serious pain) was rated 2.0 on average, with a
range of 0 to 5. One patient rated the pain as 5 and two patients did
not suffer from any procedural pain.
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Discussion

The primary objective of the analysis of this case series was to assess
the efficacy of TDA, namely to what extent removal of biofilm and
necrosis wound lead to complete granulation: as mentioned this is an
essential step for successful wound healing to occur [36-40], either by
secondary intention or by creating a woundbed that is ready for
grafting. The results on time to complete granulation and
reepithelialization, 34.1 and 69.8 days, respectively, indicate that the
TDA treatment is effective.

The additional primary objective was to evaluate safety, which was
assessed by analyzing compound-related adverse event: none
occurred.

Procedural pain was rated 2.0 on average. While pain should be
prevented in the future use of TDA by using an appropriate way of
anaesthesia, it should be stated that many debridement techniques are
painful. This is particularly true for surgical debridement, for which
TDA-usage could be an alternative since both techniques provide quick
results, generally in a one-time procedure. TDA and surgical
debridement also differ, however, in that TDA application does not
require specific technical skills or a special setting [31]. This may help
reduce the price of treatment. Indeed, in a separate analysis on UK-
generated data, the use of TDA was found to be cost-effective in
patients with venous leg ulcers [41].

The results obtained in this project cannot be directly compared to
those on other compounds used for the same indication and outcome.



Literature on post-trauma, non-healing lesions is virtually non-
existent. Typically, these lesions are called post-trauma ulcers, which
in the mind of the author is incorrect [42]: physiologically, post-
trauma lesions are not ulcers in the sense that ulcers are caused by an
underlying etiology [42]. Because of the terminology used (post-
trauma ulcer), however, in the literature post-trauma lesions are
usually part of a much larger group of non-healing lesions, with
diabetic foot ulcers and venous leg ulcers typically included in the
same study cohort, without stratification of the different etiologies.

We were also not able to find literature on treatment of skin lesions
where debriding and subsequent complete granulation were the
primary study objectives.
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Limitations

The data presented here are the results of a retrospective analysis of a
group of patients with non-healing post-trauma lesions. Our approach
has several inherent drawbacks: there is a very limited set of inclusion
and exclusion criteria which allows for lesions with potentially
different characteristics to be included in the data analysis. The fact
that there was no specific cut-off time or limitation to the period to
complete granulation and reepithelialization makes TDA analysis
results difficult to compare with the results of RCT’s, as presented in
the literature. Such comparisons are also very difficult since the
literature does not provide specific data on our defined indications
and study outcomes.
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Conclusion

A retrospectively analysis of data on a desiccating agent, used for the
removal of biofilm and necrotic material in nine post-trauma lesions of



the lower leg was conducted to analyze the efficacy and safety of this
agent.

Data analysis showed rapid granulation formation and
reepithelialization, the result of successfully creating a proper wound
bed without necrosis and biofilm. These clinical findings indicate the
efficacy of TDA as a debriding agent and they suggest that the use of
TDA may contribute considerably to fast and easy removal of both
biofilms and necrosis.

Go to:

Disclosure of conflict of interest

The author is consultant to DEBx Medical, Amsterdam, the
Netherlands.

Go to:

References

1. Pugliese DJ. Infection in venous leg ulcers: considerations for optimal
management in the elderly. Drugs Aging. 2016;33:87-96. [PubMed] [Google
Scholar]

2. Situm M, Kolic M, Redzepi G, Antolic S. Chronic wounds as a public health
problem. Acta Med Croatica. 2014;68(Suppl 1):5-7. [PubMed] [Google Scholar]

3. Raffetto JD. Pathophysiology of wound healing and alterations in venous leg
ulcers-review. Phlebology. 2016;31(Suppl):56-62. [PubMed] [Google Scholar]

4. Raffetto JD. Pathophysiology of chronic venous disease and venous ulcers. Surg
Clin North Am. 2018;98:337-347. [PubMed] [Google Scholar]

5. Tellechea A, Kafanas A, Leal EC, Tecilazich F, Kuchibhotla S, Auster ME, Kontoes

[, Paolino ], Carvalho E, Nabzdyk LP, Veves A. Increased skin inflammation and

blood vessel density in human and experimental diabetes. Int ] Low Extrem
Wounds. 2013;12:4-11. [PMC free article] [PubMed] [Google Scholar]

6. Zhao R, Liang H, Clarke E, Jackson C, Xue M. Inflammation in chronic wounds.
Int ] Mol Sci. 2016;17:2085. [PMC free article] [PubMed] [Google Scholar]




7. Geraghty T, LaPorta G. Current health and economic burden of chronic diabetic
osteomyelitis. Expert Rev Pharmacoecon Outcomes Res. 2019;19:279-286.
[PubMed] [Google Scholar]

8. Rice |B, Desai U, Cummings AK, Birnbaum HG, Skornicki M, Parsons N. Burden
of venous leg ulcers in the United States. ] Med Econ. 2014;17:347-356. [PubMed]
[Google Scholar]

9. Chen X, Chen H, Zhang G. Management of wounds with exposed bone structures

using an artificial dermis and skin grafting technique. J Plast Reconstr Aesthet
Surg. 2010;63:e512-518. [PubMed] [Google Scholar]

10. Temple EW. Treatment of hematomas using a synthetic hybrid-scale fiber
matrix. Cureus. 2022;14:e26491. [PMC free article] [PubMed] [Google Scholar]
11. Tuboku-Metzger V, Chambers J, Osmani O, Nightingale P, Eltigani T, Skillman

JM. Early debridement reduces time to healing in elderly patients with pretibial
injury. ] Plast Reconstr Aesthet Surg. 2014;67:742-744. [PubMed] [Google
Scholar]

12. Bonté F, Girard D, Archambault JC, Desmouliére A. Skin changes during

ageing. In: Harris JR, Korolchuk VI, editors. Biochemistry and Cell Biology of
Ageing: Part Il Clinical Science. Berlin: Springer; 2019. pp. 249-280. [PubMed]
[Google Scholar]

13. Jones PL, Millman A. Wound healing and the aged patient. Nurs Clin North Am.
1990;25:263-277. [PubMed] [Google Scholar]

14. Bhutani S, Vishwanath G. Hyperbaric oxygen and wound healing. Indian | Plast
Surg. 2012;45:316-324. [PMC free article] [PubMed] [Google Scholar]

15. Ayello EA, Cuddigan JE. Debridement: controlling the necrotic/cellular
burden. Adv Skin Wound Care. 2004;17:66-75. quiz 76-8. [PubMed] [Google
Scholar]

16. Ayello EA, Dowsett C, Schultz GS, Sibbald RG, Falanga V, Harding K, Romanelli
M, Stacey M, TEot L, Vanscheidt W. TIME heals all wounds. Nursing. 2004;34:36-
41. quiz, 41-2. [PubMed] [Google Scholar]

17. Bianchi T, Wolcott RD, Peghetti A, Leaper D, Cutting K, Polignano R, Rosa Rita

Z, Moscatelli A, Greco A, Romanelli M, Pancani S, Bellingeri A, Ruggeri V,
Postacchini L, Tedesco S, Manfredi L, Camerlingo M, Rowan S, Gabrielli A,
Pomponio G. Recommendations for the management of biofilm: a consensus
document. ] Wound Care. 2016;25:305-317. [PubMed] [Google Scholar]




18. Gethin G, Cowman S, Kolbach DN. Debridement for venous leg ulcers.
Cochrane Database Syst Rev. 2015;2015:CD008599. [PMC free article] [PubMed]
[Google Scholar]

19. Manna B, Morrison CA. StatPearls. Treasure Island (FL): StatPearls Publishing;
2020. Wound debridement. [PubMed] [Google Scholar]

20. Mosti G. Wound care in venous ulcers. Phlebology. 2013;28(Suppl 1):79-85.
[PubMed] [Google Scholar]

21. Percival SL, Hill KE, Williams DW, Hooper SJ, Thomas DW, Costerton JW. A
review of the scientific evidence for biofilms in wounds. Wound Repair Regen.
2012;20:647-657. [PubMed] [Google Scholar]

22. Percival SL, McCarty SM, Lipsky B. Biofilms and wounds: an overview of the
evidence. Adv Wound Care (New Rochelle) 2015;4:373-381. [PMC free article]
[PubMed] [Google Scholar]

23. Percival SL, Suleman L. Slough and biofilm: removal of barriers to wound
healing by desloughing. ] Wound Care. 2015;24:498, 500-3, 506-10. [PubMed]
[Google Scholar]

24. Manna B, Morrison CA. StatPearls. Treasure Island (FL): StatPearls Publishing;
2019. Wound Debridement. [PubMed] [Google Scholar]

25. Riley WB Jr. Wound healing. Am Fam Physician. 1981;24:107-113. [PubMed]
[Google Scholar]

26. Cooper MA, Qazi U, Bass E, Zenilman ], Lazarus G, Valle MF, Malas MB. Medical
and surgical treatment of chronic venous ulcers. Semin Vasc Surg. 2015;28:160-
164. [PubMed] [Google Scholar]

27.Gordon KA, Lebrun EA, Tomic-Canic M, Kirsner RS. The role of surgical
debridement in healing of diabetic foot ulcers. Skinmed. 2012;10:24-26.
[PubMed] [Google Scholar]

28. Kraus A, Infanger M, Meyer F. What does a (general and abdominal) surgeon
need to know on plastic surgery? Pol Przegl Chir. 2019;91:41-50. [PubMed]
[Google Scholar]

29. Marinovic M, Fumic N, Laginja S, Smokrovic E, Bakota B, Bekic M, Coklo M.
Basic principles of surgical treatment of chronic wounds - sharp debridement.
Acta Med Croatica. 2016;70(Suppl 1):65-68. [PubMed] [Google Scholar]

30. Bignozzi AC, Cogo A, Carinci F, inventors. Compositions for removing necrotic

or infected tissues from body lesions and from oral cavity. Patent Cooperation
Treaty Nr PCT/IB2019/051146. 2020 Patent Pending.



31. Cogo A, Bignozzi AC, Hermans MH, Quint BJ, Snels JP, Schultz G. A desiccation
compound as a biofilm- and necrosis-removing agent: a case series. ] Wound Care.
2022;31:816-822. [PubMed] [Google Scholar]

32. Malone M, Bjarnsholt T, McBain AJ, James GA, Stoodley P, Leaper D, Tachi M,

Schultz G, Swanson T, Wolcott RD. The prevalence of biofilms in chronic wounds:

a systematic review and meta-analysis of published data. ] Wound Care.
2017;26:20-25. [PubMed] [Google Scholar]

33. Winter GD. Formation of the scab and the rate of epithelization of superficial
wounds in the skin of the young domestic pig. Nature. 1962;193:293-294.
[PubMed] [Google Scholar]

34. Cuomo R, Grimaldi L, Brandi C, Nisi G, D’Aniello C. Skin graft donor site: a
procedure for a faster healing. Acta Biomed. 2017;88:310-314. [PMC free article]
[PubMed] [Google Scholar]

35. Subrahmanyam M. Honey dressing accelerates split-thickness skin graft
donor site healing. Indian ] Surg. 2015;77(Suppl 2):261-263. [PMC free article]
[PubMed] [Google Scholar]

36. Franz MG, Robson MC, Steed DL, Barbul A, Brem H, Cooper DM, Leaper D,
Milner SM, Payne WG, Wachtel TL, Wiersema-Bryant L. Wound Healing Society.

Guidelines to aid healing of acute wounds by decreasing impediments of healing.
Wound Repair Regen. 2008;16:723-748. [PubMed] [Google Scholar]

37.Franz MG, Steed DL, Robson MC. Optimizing healing of the acute wound by
minimizing complications. Curr Probl Surg. 2007;44:691-763. [PubMed] [Google
Scholar]

38. Steed DL, Attinger C, Colaizzi T, Crossland M, Franz M, Harkless L, Johnson A,
Moosa H, Robson M, Serena T, Sheehan P, Veves A, Wiersma-Bryant L. Guidelines
for the treatment of diabetic ulcers. Wound Repair Regen. 2006;14:680-692.
[PubMed] [Google Scholar]

39. Leaper DJ, Schultz G, Carville K, Fletcher ], Swanson T, Drake R. Extending the
TIME concept: what have we learned in the past 10 years?(*) Int Wound .
2012;9(Suppl 2):1-19. [PMC free article] [PubMed] [Google Scholar]

40. Schultz GS, Barillo D], Mozingo DW, Chin GA Wound Bed Advisory Board
Members. Wound bed preparation and a brief history of TIME. Int Wound J.
2004;1:19-32. [PMC free article] [PubMed] [Google Scholar]




41. Guest JF, Deanesi V, Segalla A. Cost-etfectiveness of Debrichem in managing
hard-to-heal venous leg ulcers in the UK. ] Wound Care. 2022;31:480-491.
PubMed] |Google Scholar]

42. Hermans MH. Wounds and ulcers: back to the old nomenclature. Wounds.
2010;22:289-293. [PubMed] |Google Scholar]




