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How to Use this Report
Dakin’s Solution has a long history of use on battlefields, in rural hospital settings, and 
in modern healthcare facilities around the world. The question is whether the formula 
still has clinical relevancy today. With newer and more complex wound care solutions 
on the market, it is worth evaluating what measurable value Dakin’s Solution provides, 
how it compares with other approaches, and what limitations should be considered when 
building a treatment protocol or evaluating product use.

This report reviews available human and in-vitro evidence on sodium hypochlorite 
in chronic wound care, with particular attention to wound healing, infection burden, 
hospital utilization, safety, cost, and biofilm-related outcomes. 

The findings suggest Dakin’s continues to be an effective and affordable solution for 
severely infected wounds, especially when paired with debridement, negative pressure 
wound therapy, and repeated application. 

For clinicians, purchasing teams, and value analysis committees, this report is intended to 
support your practical evaluation of when Dakin’s may be clinically appropriate, where it 
may offer cost or process advantages, and what factors should guide its use.
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Abstract
Dakin’s solution (sodium hypochlorite) demonstrates favorable clinical outcomes 
primarily in severely infected wounds when used as part of multimodal treatment 
strategies. In diabetic foot ulcers, one RCT reported 36% complete wound closure at 
12 weeks versus 4.4% with standard care (p < 0.001) [1], while an uncontrolled case 
series of 24 patients with severe diabetic foot infections achieved a mean granulation 
time of 5.4 weeks and a 4.2% major amputation rate [2]. In Fournier’s gangrene, two 
retrospective studies comparing Dakin’s solution to povidone iodine dressings found 
significantly shorter hospital stays (8.9 vs. 13 days [3]; median 13 vs. 20 days [4]). When 
combined with negative pressure wound therapy, Dakin’s solution improved skin graft 
survival to 99% versus 82% with NPWT alone (p < 0.05) [5], reduced hospital stays by 
approximately 10 days in deep sternal wound infections (p = 0.049) [6], and achieved 
91% wound closure across 100 patients with diverse wound etiologies [7]. Substantial 
cost savings over alternatives such as mafenide ($722 vs. $3,173 per patient, p < 0.001) 
were also documented [8]. Safety was generally favorable, with no major adverse events 
reported across the larger case series [2, 9], though significant pain during dressing 
changes was noted in one pediatric case [10].

In-vitro studies reveal an important caveat: low-concentration hypochlorous solutions 
(<0.08%) fail to penetrate or eradicate established biofilms, and even full-strength 0.5% 
Dakin’s solution eliminates planktonic but not biofilm-state bacteria [11, 12], whereas 
PHMB and octenidine demonstrate superior anti-biofilm activity [12, 13]. Cytotoxicity 
is concentration-dependent, with 0.02% sodium hypochlorite maintaining the highest 
cell viability among tested antiseptics on bioengineered skin substitutes [14], while 0.5% 
causes measurable basal cell toxicity [15]. The overall evidence, drawn predominantly 
from small observational studies with high risk of bias [1], supports Dakin’s solution as 
an effective and cost-efficient adjunct for infected chronic wounds when combined with 
debridement and negative pressure therapy, but is insufficient to establish its efficacy in 
non-infected chronic wounds or as a standalone anti-biofilm agent.
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Characteristics of Included Studies
RESULTS

The systematic search identified 27 sources addressing clinical outcomes of Dakin’s solution (sodium 
hypochlorite) or related hypochlorous acid formulations in wound care, encompassing both human clinical 
studies and in-vitro investigations. Several sources appear to represent duplicate publications of the same 
datasets (noted in the table below). The included studies span a wide range of designs, wound types, and 
geographic settings.

Study Full Text 
Retrieved? 

Study Type Wound Type Dakin’s 
Concentration

Comparator Sample Size

Ringblom, Anneli et 
al., 2024

Yes Systematic review 
of RCTs [1]

Diabetic foot ulcers 
[1]

0.1% (soaking) [1] Normal saline, 
standard care [1]

240 participants 
across 3 RCTs [1]

Selena G Goss et 
al., 2017

Yes Prospective RCT 
[16]

Chronic lower ex-
tremity ulcers with 
biofilm [16]

0.125% (instillation 
with NPWT) [16]

NPWT without 
instillation [16]

20 patients [16]

B. Duarte et al., 
2019

Yes Retrospective case 
series [2]

Severe diabetic 
foot infections [2]

0.5% and 0.25% 
(instillation) [2]

No comparator [2] 24 patients [2]

B. Altunoluk et al., 
2012

Yes Retrospective 
observational [3]

Fournier's gangrene 
[3]

0.025% (dressings) 
[3]

Povidone iodine 
dressings [3]

14 patients [3]

Altunoluk, Bulent 
et al., 2012

Yes Retrospective 
observational [17] 
(duplicate of B. 
Altunoluk et al., 
2012)

Fournier's gangrene 
[17]

0.025% (dressings) 
[17]

Povidone iodine 
dressings [17]

14 patients [17]

Duarte, Bruno et 
al., 2017

Yes Case report [18] Diabetic foot ulcer, 
infected [18]

Not specified 
(instillation and 
gauze) [18]

Local negative 
pressure (indirect) 
[18]

1 patient [18]

Duarte, Bruno et 
al., 2020

Yes Retrospective case 
series [19] (dupli-
cate of B. Duarte et 
al., 2019)

Severe diabetic 
foot infections [19]

0.5% and 0.25% 
(instillation) [19]

No comparator [19] 24 patients [19]

Unver, M. et al., 
2019

Yes Retrospective 
observational [4]

Fournier's gangrene 
[4]

0.025% (dressings) 
[4]

Povidone iodine [4] 57 patients [4]

Bruno Duarte et al., 
2019

Yes Retrospective case 
series [20] (dupli-
cate of B. Duarte et 
al., 2019)

Severe diabetic 
foot infections [20]

0.5% and 0.25% 
(instillation) [20]

No comparator [20] 24 patients [20]

Serena, Thomas E. 
et al., 2022

Yes Double-blind RCT 
(pilot) [9]

Hard-to-heal 
wounds (VLUs, 
DFUs, surgical) [9]

0.057% NaOCl 
(daily cleansing) [9]

Normal saline [9] 16 patients [9]
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Study Full Text 
Retrieved? 

Study Type Wound Type Dakin’s 
Concentration

Comparator Sample Size

J. Barit et al., 
2021

Yes Retrospective 
chart review [21]

Pressure ulcers, 
Stages 2-3 [21]

10-fold dilution 
(with gauze) [21]

Advanced dress-
ings (indirect) 
[21]

85 patients [21]

Liao, Christopher 
D. et al., 2022

Yes Retrospective 
case series [5]

Mixed etiology 
(cancer, trauma, 
infection) [5]

0.125% (rinse 
with NPWT) [5]

Bolster dress-
ings, continuous 
NPWT [5]

59 patients [5]

Rembe, Ju-
lian-Dario et al., 
2020

Yes In-vitro (hpBI-
OM) [12]

Not applicable 
(biofilm model) 
[12]

0.2% NaClO 
and two <0.08% 
solutions (irriga-
tion) [12]

PHMB, OCT/PE 
[12]

Not applicable 
[12]

Ovya Ganesan et 
al., 2025

Yes Case series (2 
patients) [22]

Radiation-in-
duced vulvar/
vaginal wounds 
[22]

Quarter-strength 
NaOCl (daily 
gauze) [22]

Multiple (indi-
rect) [22]

2 patients [22]

Olimpiu Bota et 
al. (n.d.)

Yes Retrospective 
cohort [6]

Deep sternal 
wound infections 
[6]

<0.08% NaOCl 
(instillation with 
NPWT) [6]

NPWT alone [6] 87 patients [6]

Ottesen, Taylor 
D. et al., 2020

Yes Observational/
narrative [23]

Diabetic foot 
ulcers, post-sur-
gical [23]

0.5% (wet-to-dry 
gauze) [23]

No formal com-
parator [23]

Not specified 
[23]

Pyle, Jeremy W. 
et al., 2010

Yes Case report [10] Fungal hand in-
fection (Aspergil-
lus flavus) [10]

0.025% (dress-
ings, twice daily) 
[10]

No comparator 
[10]

1 patient [10]

Taylor D Ottesen 
et al., 2020

Yes Observational/
narrative [24] 
(duplicate of 
Ottesen, Taylor 
D. et al., 2020)

Diabetic foot 
ulcers [24]

0.5% (wet-to-dry 
gauze) [24]

No formal com-
parator [24]

Not specified 
[24]

Peter J Mallow et 
al., 2024

Yes Expert panel/
case series [25]

Venous ulcers, 
DFUs, pressure 
ulcers, surgical 
wounds [25]

pHA discussed, 
not Dakin's spe-
cifically [25]

Saline, mafenide 
[25]

Not specified 
[25]

Garcia-Valdivia, 
Marta et al., 
2022

Yes In-vitro (BASS 
cell culture) [14]

Burn wound 
model (BASS) 
[14]

0.02% NaOCl 
(every 48h) [14]

Ethanol, ch-
lorhexidine, 
povidone iodine, 
polyhexanide 
[14]

Not applicable 
[14]

Christopher D 
Hamad et al., 
2025

Yes In-vitro (biofilm 
model) [11]

Implant-associ-
ated infections 
(model) [11]

0.5% (irrigation) 
[11]

PI, HP, PI+HP, 
Irrisept, XPERI-
ENCE, Bactisure, 
saline [11]

Not applicable 
[11]

Eda Dagsuyu et 
al., 2025

Yes In-vitro (mem-
brane biofilm 
model) [26]

Wound biofilm 
model (MRSA, A. 
baumannii) [26]

HOCl generated 
by e-bandage 
[26]

Seven hydrogels 
compared [26]

Not applicable 
[26]

J. Hirsch et al., 
2022

Yes Retrospective 
cohort [8]

Burn wounds [8] 0.125%, 0.25%, 
0.50% (irrigation) 
[8]

Mafenide 
(indirect cost 
comparison) [8]

39 patients [8]
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Study Full Text 
Retrieved? 

Study Type Wound Type Dakin’s 
Concentration

Comparator Sample Size

Nicolo Fabbri et 
al., 2025

Yes Case report [27] Infected surgi-
cal wound with 
mesh exposure 
[27]

0.05% NaOCl 
(instillation with 
NPWT) [27]

Traditional 
NPWT (indirect) 
[27]

1 patient [27]

Joseph C Salam-
one et al., 2020

Yes In-vitro (MBEC 
and PDE models) 
[13]

Chronic wound 
biofilm model 
[13]

0.125% NaOCl 
(daily application) 
[13]

PHMB, HOCl, 
ionic silver, 
surfactant, saline 
[13]

Not applicable 
[13]

Robson Mc et al., 
2007

Yes In-vitro and ani-
mal study [15]

Animal wound 
toxicity model 
[15]

0.5% and 0.1% 
NaOCl (gauze, 
every 8h) [15]

HOCl, H2O2, 
povidone-iodine, 
saline [15]

Not applicable 
(animal models) 
[15]

Eleonora De An-
toni et al. (n.d.)

Yes Retrospective 
cohort [7]

Vascular ulcers, 
surgical wounds, 
dehiscences, 
pressure ulcers 
[7]

0.05% NaOCl 
(instillation with 
NPWT) [7]

No comparator 
(single-arm) [7]

100 patients [7]

All 27 source full texts were retrieved. After accounting for duplicate publications, the evidence base comprises 
approximately 20 unique datasets: 15 human studies (2 RCTs, 1 systematic review of RCTs, 5 retrospective 
comparative studies, 3 uncontrolled case series, 3 case reports, and 1 expert panel discussion) and 5 in-vitro/
preclinical investigations. The human studies enrolled between 1 and 240 patients, with most being small 
(fewer than 60 patients). Wound types span diabetic foot ulcers, Fournier’s gangrene, pressure ulcers, burn 
wounds, deep sternal wound infections, skin graft sites, and radiation-induced wounds. Concentrations of 
Dakin’s solution ranged from 0.02% to full-strength 0.5%, and application methods included soaking, wet-to-dry 
dressings, direct instillation, and instillation via negative pressure wound therapy (NPWTi-d).
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Wound Healing Outcomes
EFFECTS

Study Outcome Measure Dakin’s/NaOCl Group Comparator Group Statistical Significance

Ringblom et al., 2024 
(Jaber et al. RCT)

Complete wound closure 
at 12 weeks

36% (16/45) [1] 4.4% (2/45) with 
standard care [1]

p < 0.001 [1]

Ringblom et al., 2024 
(Bergkvist et al. RCT)

Reduction of ulcer area 
at 5 weeks

Statistically significant 
reduction [1]

Normal saline [1] Significant [1]

Serena et al., 2022 Percent area reduction at 
4 weeks

71.8% [9] 21.3% (normal saline) [9] Not powered for 
significance (pilot) [9]

B. Duarte et al., 2019 Time to wound 
granulation

Mean 5.4 weeks [2] No comparator [2] Not applicable

B. Duarte et al., 2019 Major amputation rate 4.2% (1/24) [2] No comparator [2] Not applicable

B. Duarte et al., 2019 Wound recurrence at 12 
months

12.2% (2/12 followed) 
[2]

No comparator [2] Not applicable

Duarte, Bruno et al., 
2017

Wound granulation Full granulation at 6 
weeks [18]

Local negative pressure 
failed prior [18]

Not applicable (case 
report)

Liao et al., 2022 STSG take at 2 weeks 99% (D-NPWT) [5] 82% (C-NPWT); 92% 
(bolster) [5]

D-NPWT vs. C-NPWT: p 
< 0.05 [5]

Liao et al., 2022 Average treatment time 2.8 days (D-NPWT) [5] 6.5 days (C-NPWT); 6.4 
days (bolster) [5]

p < 0.01 [5]

Eleonora De Antoni et 
al. (n.d.)

Wound closure rate 91% [7] No comparator [7] Not applicable

Eleonora De Antoni et 
al. (n.d.)

Wound surface area 
reduction

Significant reduction 
(median 11 days) [7]

No comparator [7] p < 0.0001 [7]

J. Hirsch et al., 2022 Graft loss (>25%) 0% (0/39) [8] Mafenide (theoretical) [8] Not directly compared 
[8]

Nicolo Fabbri et al., 2025 Wound improvement Inflammatory markers 
normalized at 20 days 
[27]

No comparator [27] Not applicable (case 
report)

Ovya Ganesan et al., 
2025

Wound resolution Incomplete resolution of 
necrosis [22]

No comparator [22] Not applicable (case 
series)

Pyle et al., 2010 Fungal infection 
clearance

Unsuccessful [10] No comparator [10] Not applicable (case 
report)
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Wound Healing Outcomes
EFFECTS

The two RCTs identified through the systematic review by Ringblom et al. that specifically evaluated Dakin’s 
solution or chloramines in diabetic foot ulcers showed favorable wound healing outcomes. The Jaber et al. 
trial reported a striking 36% complete closure rate at 12 weeks versus 4.4% with standard care (p < 0.001) [1], 
and the Bergkvist et al. trial found statistically significant reductions in ulcer area at 5 weeks [1]. However, the 
systematic review rated all three included trials as low quality with high risk of bias [1]. The pilot RCT by Serena 
et al. similarly showed a trend toward greater percent area reduction with NaOCl (71.8%) versus saline (21.3%) 
at four weeks, though this study was not powered to detect statistical significance [9].

Among uncontrolled case series, the Duarte et al. diabetic foot cohort (n = 24) reported a mean granulation 
time of 5.4 weeks, a 4.2% major amputation rate, and 12.2% recurrence at 12 months [2]. The single case report 
by the same group demonstrated full granulation at 6 weeks after negative pressure therapy had failed [18]. 
Liao et al. found that interrupting NPWT with Dakin’s solution cleansing yielded 99% skin graft take versus 
82% with continuous NPWT (p < 0.05), though this was not significantly different from bolster dressings at 
92% [5]. De Antoni et al. reported a 91% closure rate across 100 patients treated with NPWTi-d using 0.05% 
sodium hypochlorite [7]. One notable failure was documented by Pyle et al., where 0.025% Dakin’s solution was 
unsuccessful against an Aspergillus flavus hand infection in an immunocompromised child [10].

Hospital Stay and Resource Utilization
Study Wound Type Dakin’s Group 

Hospital Stay
Comparator Group 
Hospital Stay

p-value

B. Altunoluk et al., 2012 Fournier's gangrene 8.9 +/- 3.0 days [3] 13 +/- 3.5 days 
(povidone iodine) [3]

p < 0.05 [3]

Unver et al., 2019 Fournier's gangrene Median 13 days [4] Median 20 days 
(povidone iodine) [4]

Significant [4]

Olimpiu Bota et al. (n.d.) Deep sternal wound 
infections

29.39 +/- 12.09 days [6] 39.54 +/- 17.07 days 
(NPWT alone) [6]

p = 0.049 [6]

Olimpiu Bota et al. (n.d.) Deep sternal wound 
infections

Time to flap coverage: 
7.18 +/- 4.27 days [6]

11.86 +/- 7.7 days 
(NPWT alone) [6]

p = 0.003 [6]

J. Hirsch et al., 2022 Burn wounds LOS index 0.68 
(conservative) [8]

National average 
(expected LOS index 
~1.0) [8]

Not directly tested

J. Hirsch et al., 2022 Burn wounds Average cost $721.61/
patient [8]

$3,172.98/patient 
(mafenide, theoretical) [8]

p < 0.001 [8]

Both Fournier’s gangrene studies (Altunoluk et al. with 14 patients and Unver et al. with 57 patients) consistently 
demonstrated shorter hospital stays with Dakin’s solution dressings compared to povidone iodine [3, 4]. Unver 
et al. additionally found that Dakin’s solution decreased the number of required debridements [4]. Bota et al. 
reported that NPWTi-d with sodium hypochlorite shortened both overall hospital stay (by approximately 10 
days) and time to flap coverage (by approximately 5 days) compared to NPWT alone in deep sternal wound 
infections [6]. Hirsch et al. demonstrated substantial cost savings of $2,451 per patient when using Dakin’s 
solution instead of mafenide in burn care, with no graft loss and shorter-than-expected hospital stays [8].
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Infection and Bioburden Outcomes
Study Design Pathogen/Bioburden 

Target
Dakin’s/NaOCl 
Outcome

Comparator Outcome

Goss et al., 2017 (RCT) Human, NPWTi Biofilm-protected 
bacteria

43% reduction (p < 0.05) 
[16]

14% increase (NPWT 
alone, NS) [16]

Goss et al., 2017 (RCT) Human, NPWTi Pseudomonal and MRSA 
biofilms

Eradicated [16] Also eradicated [16]

Serena et al., 2022 (RCT) Human, cleansing Bacterial fluorescence 25-75% decrease [9] 0-25% decrease (saline) 
[9]

Rembe et al., 2020 In-vitro (hpBIOM) P. aeruginosa, S. aureus, 
MRSA biofilms

No relevant penetration/
eradication (low-dose); 
low reduction with 0.2% 
NaClO [12]

PHMB and OCT/PE 
achieved significant 
reductions; OCT/PE 
eradicated some biofilms 
at 72h [12]

Hamad et al., 2025 In-vitro (biofilm) S. aureus planktonic and 
biofilm; S. aureus + C. 
albicans

Eliminated planktonic 
S. aureus; failed against 
biofilms [11]

PI+HP and Bactisure 
eradicated both states 
[11]

Salamone et al., 2020 In-vitro (MBEC/PDE) P. aeruginosa, MRSA, C. 
albicans biofilms

3-5 log CFU/
mL reduction in P. 
aeruginosa and MRSA 
(daily applications) [13]

PHMB: 3-8 log reduction 
across all 3 organisms 
[13]

Dagsuyu et al., 2025 In-vitro (membrane 
biofilm)

MRSA, A. baumannii 
biofilms

>=5.5 log CFU/cm2 
reduction at 6h (HOCl 
e-bandage with most 
hydrogels) [26]

Prontosan had 
independent 
antibacterial activity [26]

Garcia-Valdivia et al., 
2022

In-vitro (BASS) Cell viability and 
cytokine patterns

Highest cell viability 
among all antiseptics 
tested [14]

Ethanol, chlorhexidine, 
povidone iodine, 
polyhexanide all more 
cytotoxic [14]

Robson et al., 2007 In-vitro and animal Broad-spectrum 
microorganisms

0.5% NaOCl: 15% 
decrease in basal cell 
viability at 2 weeks; 
0.1%: no toxicity [15]

Stabilized HOCl: potent 
antimicrobial with less 
toxicity [15]
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Infection and Bioburden Outcomes
The infection-related outcomes present a more nuanced picture. In the clinical RCT by Goss et al., NPWTi 
with 0.125% Dakin’s solution achieved a statistically significant 43% reduction in biofilm-protected bacteria 
concentration after 7 days, while NPWT alone showed a nonsignificant 14% increase [16]. Pseudomonal and 
MRSA biofilms were eradicated, though streptococcal and fastidious organisms proved more resilient [16]. 
Serena et al. found greater bacterial reduction with NaOCl cleansing (25–75% decrease in fluorescence) versus 
saline (0–25% decrease) [9].

The in-vitro studies, however, reveal important limitations of hypochlorous/sodium hypochlorite solutions 
against established biofilms. Rembe et al. found that low-concentration hypochlorous solutions (<0.08% NaClO) 
achieved no relevant biofilm penetration or eradication, and even 0.2% NaClO produced only low reductions, 
while PHMB and octenidine achieved significant reductions or complete eradication [12]. Similarly, Hamad et 
al. showed that full-strength Dakin’s solution (0.5%) eliminated planktonic S. aureus but failed against biofilm-
state organisms in a 5-minute dwell time, whereas povidone-iodine combined with hydrogen peroxide (PI+HP) 
eradicated both planktonic and biofilm states [11]. Salamone et al. found that a NaOCl-based cleanser achieved 
3–5 log reductions in P. aeruginosa and MRSA biofilms with daily applications but was less broadly effective than 
PHMB-based cleansers, which reduced all three tested organisms by 3–8 log CFU/mL [13].

The novel HOCl-generating electrochemical bandage evaluated by Dagsuyu et al. demonstrated >=5.5 log 
reductions in MRSA and A. baumannii biofilms within 6 hours when paired with most clinically available 
hydrogels [26], suggesting that continuous HOCl generation may overcome the limited biofilm activity seen 
with single-application hypochlorite solutions. Garcia-Valdivia et al. found that 0.02% sodium hypochlorite 
maintained the highest cell viability among all tested antiseptics (ethanol, chlorhexidine, povidone iodine, 
polyhexanide) on bioengineered skin substitutes, pointing to a favorable cytotoxicity profile [14]. Robson et 
al. confirmed concentration-dependent toxicity: 0.5% NaOCl caused a 15% decrease in basal cell viability at 2 
weeks, while 0.1% NaOCl did not [15].
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Safety Outcomes

Synthesis

Across the human studies, Dakin’s solution was generally well tolerated. The Duarte et al. case series (n = 24) 
reported no major adverse events related to the instillation technique and no remarkable impairment in wound 
healing [2, 19]. The Duarte case report similarly noted no adverse effects or contact dermatitis [18]. Serena et 
al. reported no serious adverse events in either group [9]. The Ringblom et al. systematic review noted minor 
adverse events including increased pain, non-study-related injuries, and increased wound size, though these 
were not attributed specifically to Dakin’s solution [1]. Barit et al. documented no adverse effects from Dakin’s 
solution use in pressure ulcers [21]. One notable exception was the case reported by Pyle et al., where Dakin’s 
solution caused significant pain and distress during dressing changes in a pediatric patient [10]. The Altunoluk et 
al. and Unver et al. Fournier’s gangrene studies reported lower mortality in the Dakin’s group (12.5% vs. 16.7%), 
though this difference was not statistically significant [3, 4]. Bota et al. found no significant difference in in-
hospital mortality (8.2% overall) between NPWTi-d and NPWT groups [6].

The evidence for Dakin’s solution in wound care shows apparent heterogeneity that can be largely reconciled 
through attention to concentration, application method, wound context, and the distinction between planktonic 
bacteria and established biofilms.

The clinical studies consistently favoring Dakin’s solution share common features: they involve heavily infected, 
acute-on-chronic wounds (severe diabetic foot infections, Fournier’s gangrene, deep sternal wound infections) 
where the primary therapeutic goal is infection control and debridement rather than promotion of granulation 
in clean wound beds. In these settings, Dakin’s solution — applied via repeated instillation or dressings over 
days to weeks — reduced hospital stays by 4-10 days compared to povidone iodine or standard NPWT [3, 4, 6], 
improved skin graft take from 82% to 99% when used as an NPWT adjunct [5], and achieved wound closure or 
granulation within 5–6 weeks in diabetic foot infections [2, 18]. These findings are consistent across multiple 
geographic settings and wound types, though all derive from observational designs with small samples.

The in-vitro evidence reveals a critical limitation: low-concentration sodium hypochlorite solutions (<0.08%) fail 
to penetrate or eradicate established biofilms [11, 12], while PHMB and octenidine demonstrate substantially 
greater anti-biofilm efficacy [12, 13]. This discrepancy with clinical findings likely reflects the multimodal 
approach used in clinical practice — Dakin’s solution is almost always combined with surgical debridement [2-
4], negative pressure therapy [5, 6, 16], and systemic antibiotics. The debridement disrupts the biofilm matrix, 
rendering the bacteria vulnerable to the bactericidal action of Dakin’s solution in planktonic form, where it is 
demonstrably effective [11]. Furthermore, the clinical protocols employ repeated applications (three to four 
times daily in the Duarte series [2], or cyclic instillation every 3–6 hours in NPWTi-d protocols [6, 27]), creating 
sustained antimicrobial exposure that the Salamone et al. in-vitro work identified as necessary for biofilm 
reduction [13].

Concentration appears to be a critical variable mediating both efficacy and safety. The clinical studies reporting 
favorable outcomes used a range from 0.025% (Fournier’s gangrene dressings) [3, 4] to 0.5% (diabetic foot 
instillation) [2], while the in-vitro cytotoxicity data from Robson et al. showed that 0.5% NaOCl causes basal 
cell toxicity but 0.1% does not [15]. Garcia-Valdivia et al. demonstrated that 0.02% NaOCl maintained high cell 
viability on bioengineered skin substitutes, outperforming all other antiseptics tested [14]. This concentration-
dependent toxicity profile supports the clinical practice of using diluted formulations (0.025–0.125%) for 
routine wound care while reserving higher concentrations for heavily infected wounds where the immediate 
antimicrobial benefit outweighs cytotoxicity concerns.
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Synthesis continued

What this Means for Your Clinic or Facility

The sole clear treatment failure — Pyle et al.’s case of Aspergillus flavus infection unresponsive to 0.025% 
Dakin’s solution [10] — underscores that Dakin’s solution has limitations against fungal bioburden in 
immunocompromised patients, a context distinct from the bacterial infections studied elsewhere. Similarly, the 
incomplete resolution of radiation-induced necrosis reported by Ganesan et al. [22] reflects the fundamentally 
different pathophysiology of radiation wounds, where impaired vascularity and tissue viability limit the utility of 
any topical antiseptic.

The strongest evidence for Dakin’s solution comes from its use as part of a multimodal wound management 
strategy — combined with debridement and negative pressure therapy — for severely infected wounds. For 
clean, non-infected chronic wounds, the evidence base is insufficient to draw firm conclusions, as almost all 
clinical studies focused on infected wound populations. The cost advantage over alternatives such as mafenide 
($721 vs. $3,173 per patient) [8] and its favorable cytotoxicity profile at lower concentrations [14, 15] support 
its continued use in resource-constrained settings [23, 24], provided that clinicians recognize its limited 
standalone efficacy against mature biofilms and the need for concurrent physical biofilm disruption.

The findings in this report show Dakin’s Solution to be a cost-conscious antimicrobial agent that supports 
healing in complex, infected wounds, particularly when used alongside debridement, negative pressure therapy, 
appropriate dressing protocols, and clinician-directed wound care.

For facilities evaluating multiple wound care products, this evaluation means the unique value of Dakin’s is in its 
demonstrated efficacy, accessibility, pre-mixed concentration options, compatibility with other methods of care, 
and potential impact on hospital stays and resource utilization. 

The next step for clinicians and value analysis committees is to evaluate where Dakin’s may fit within your 
wound care protocols. To explore whether Dakin’s is appropriate for your facility, request a sample or connect 
with our team for product details, ordering and distributor information, stocking and storage guidance, or 
answers to formula and FDA-related questions.

https://getdakins.com/request-samples/
https://getdakins.com/contact-us/
https://getdakins.com/contact-us/
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PRISMA FLOW DIAGRAM

Note: The original PDF contains a PRISMA flow 
diagram. Key numbers: Records from Elicit search (n 
= 11); Papers uploaded manually (n = 94); Abstract 
screening (n = 105); Screened out at abstract stage 
(n = 41); Full-text screening (n = 64); Screened 
out at full-text stage (n = 37); Papers included for 
extraction (n = 27).

PAPER SEARCH

We performed a semantic search across over 138 
million academic papers from the Elicit search 
engine, which includes all of Semantic Scholar and 
OpenAlex.

We ran this query: “What are the clinical outcomes 
for Dakin’s solution when used in chronic wounds, 
either infected or not infected, identify the 
comparators, only in human and in-vitro studies”

We applied the following filters: study types: 
Review, Meta-Analysis, Systematic Review, RCT, 
Longitudinal; including keywords: Dakin’s; excluding 
keywords: NPWT.

The search returned 11 total results from Elicit.

We retrieved 11 papers most relevant to the query 
for screening.

94 sources were uploaded to Elicit for screening.

SCREENING

Abstract screening

We screened in sources based on their abstracts that 
met these criteria:

•	 Chronic Wound Population: Does this study 
involve patients with chronic wounds (defined 
as wounds that fail to heal within 4-6 weeks 
through normal healing processes) or in-vitro 
models of chronic wound conditions, including 
both infected and non-infected chronic wounds?

•	 Dakin’s Solution Primary Intervention: Does 
this study evaluate Dakin’s solution (sodium 
hypochlorite solution) as the main intervention 
being investigated, with measurable individual 
effects?

•	 Clinical or Biological Outcomes: Does this study 
report measurable outcomes related to wound 
healing, infection control, tissue response, or 
other clinically relevant endpoints?

•	 Not Animal Studies Only: Is this study conducted 
in humans or in-vitro models (not exclusively in 
animal models)?

•	 Wound Treatment Application: Does this study 
evaluate Dakin’s solution for chronic wound 
treatment (not for prophylactic use in intact skin 
or non-wound applications)?

We considered all screening questions together and 
made a holistic judgement about whether to screen 
in each paper.

64 papers passed abstract screening and moved to 
full-text screening.

Full-text screening

We then screened papers based on their full text 
using these additional criteria:

•	 Chronic Wound Population: Does this study 
involve patients with chronic wounds (defined 
as wounds that fail to heal within 4-6 weeks 
through normal healing processes) or in-vitro 
models of chronic wound conditions, including 
both infected and non-infected chronic wounds?

•	 Appropriate Study Design: Is this study a human 
clinical study (randomized controlled trial, non-
randomized controlled trial, cohort study, case-
control study, case series, or case report) OR an 
in-vitro experimental study using cell cultures 
or tissue models that simulate chronic wound 
conditions?

PRISMA-Structured Search and 
Screening Methodology

APPENDIX A
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•	 Clinical or Biological Outcomes: Does this study 
report measurable outcomes related to wound 
healing, infection control, tissue response, or 
other clinically relevant endpoints?

•	 Not Acute Wounds Only: Does this study 
include chronic wounds (not focusing exclusively 
on acute wounds without chronic wound 
components)?

•	 Not Animal Studies Only: Is this study conducted 
in humans or in-vitro models (not exclusively in 
animal models)?

•	 Original Research Publication: Is this an original 
research publication with data (not an opinion 
piece, editorial, commentary, expert opinion 
without original data, or conference abstract 
without full publication)?

•	 Wound Treatment Application: Does this study 
evaluate Dakin’s solution for chronic wound 
treatment (not for prophylactic use in intact skin 
or non-wound applications)?

We considered all screening questions together and 
made a holistic judgement about whether to include 
each paper in the final analysis.

27 papers passed full-text screening and moved to 
data extraction.

DATA EXTRACTION

We asked a large language model to extract each 
data column below from each paper. We gave the 
model the extraction instructions shown below for 
each column.

•	 Study Design: Extract the study design type, 
specifying whether it is a human study (clinical 
trial, cohort, case series, case report, etc.) or 
in-vitro study. For human studies, note the 
level of evidence (randomized controlled trial, 
observational study, case report, etc.). For in-
vitro studies, describe the model system used 
(biofilm models, cell culture, etc.).

•	 Wound Characteristics: Extract details about the 
chronic wounds treated with Dakin’s solution, 
including: type of chronic wound, infection 
status, wound severity/staging if reported, 
wound size and location, duration of wound 
(chronicity), presence of biofilms or specific 
pathogens if mentioned.

•	 Dakin’s Application: Extract specific details 
about how Dakin’s solution was used, including: 
concentration, method of application, frequency, 
duration, combination with other treatments, 
volume used per application if specified.

•	 Comparators: Extract all comparator treatments 
or control groups, including specific comparator 
interventions, whether comparison was direct 
or indirect, positive and negative controls for in-
vitro studies, and note if no comparator exists.

•	 Clinical Outcomes: Extract all clinical outcomes 
measured, including wound healing measures, 
infection-related outcomes, safety outcomes, 
functional outcomes, time points, and how 
outcomes were measured/defined.

•	 Results Summary: Extract key findings 
including quantitative results with effect sizes, 
qualitative descriptions, comparison results 
versus comparators, time to achieve outcomes, 
subgroup analyses, and authors’ conclusions.

•	 Patient Population: For human studies, extract 
sample size, age, gender distribution, relevant 
comorbidities, setting, and geographic location. 
For in-vitro studies, extract details about the 
experimental model and conditions used.

PRISMA-Structured Search and 
Screening Methodology continued

APPENDIX A


