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Introduction
Rapid cleansing, early granulation and sustained 
epithelialisation are key requirements for the e�  cient 
healing of chronic wounds and wounds with impaired 
healing. Wound bed preparation o� ers a systematic 
framework to aid clinicians in their goal of progressing 
wounds from impairment to healing. This Made Easy 
discusses HydroTherapy (HARTMANN), an innovative 
approach to the treatment of wounds, where a 
harmonised, two-step therapy harnesses optimised 
hydration at all stages of the healing response to 
promote wound progression and healing.
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WHY ARE SOME WOUNDS DIFFICULT TO HEAL?
Normal wound healing progresses through a series of 
interdependent overlapping steps; it includes the phases of 
infl ammation, granulation tissue formation and epithelialisation 
(Li et al, 2007). As well as playing a role in cleaning the wound 
bed of contaminating bacteria and tissue debris, infl ammation 
plays a pivotal role in initiating the subsequent phases of the 
healing response. Each phase of normal wound progression 
is interdependent; as such, if progression does not proceed 
normally in any phase, healing will be affected (Chen and 
Rogers, 2007).

Wounds may become chronic as a result of becoming stuck in 
the infl ammatory phase. ‘Stalled’ healing in chronic wounds can 
result from a number of factors. Underlying medical conditions 
(e.g. vascular disease, diabetes) play a role in initiating elevated 
and sustained infl ammation that leads to tissue breakdown 
and an interrupted wound healing response (Chen and Rogers, 
2007). Local tissue factors such as the status of the wound 
(e.g. level of infl ammation) also result in delayed healing. The 
presence of devitalised tissue, excessive exudate production 
and a high bioburden contribute to maintaining a high level 
of tissue infl ammation and inhibit healing (WUWHS, 2007; 
EWMA, 2008).

THE IMPORTANCE OF WOUND BED 
PREPARATION
Wound bed preparation (WBP) is an essential component 
of wound management (Schultz et al, 2003). As part of a 
formalised framework of guidelines, WBP is an important 
systematic approach to aid wound progression by promoting the 
removal of the main physical barrier to wound healing — wound 
bed surface devitalised tissue (including necrosis and slough) 
(Dowsett and Newton, 2005).
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THE IMPORTANCE OF A MOIST WOUND-HEALING 
ENVIRONMENT
The optimal level of hydration required to support wound healing has 
yet to be determined (Bishop et al, 2003). However, since the key 
studies of George Winter in the early 1960s, it has been known that 
the establishment of a moist wound environment aids wound healing 
(Table 2). Occlusive/semi-occlusive, moisture-retentive dressings over 
wounds create a moist wound environment that is optimal for wound 
healing via the benefi ts noted in Table 2. The moist environment 
allows for ideal conditions for the cellular processes necessary for 
wound healing to proceed and removes the barriers that delay the 
healing response.

The development of modern, advanced wound dressings that are 
designed to manage wound exudate, optimise tissue hydration levels 
and provide a moist wound environment has been signifi cant in recent 
years and represents an important advance for healing for both patient 
and clinician (Ousey et al, 2016a). The establishment of a moist 
wound environment by advanced wound dressings promotes the 
required actions necessary to advance healing as set out in the TIME 
framework (Table 1).

Maceration of the periwound skin is considered to be the result of 
excessive tissue hydration and has signifi cant adverse effects on 
tissues in and around the wound bed (Cutting, 1999). However, 
studies have shown that prolonged exposure of skin to moisture does 
not necessarily lead to tissue maceration (Junker et al, 2013; Rippon 

Table 1. Summary of TIME components

Clinical requirement Clinical action

T Tissue management WBP to remove non-viable 
tissue and foreign material

I Control of infection and 
infl ammation

Remove infection and prevent 
excessive and uncontrolled 
infl ammation

M Moisture balance Remove excess wound 
exudate and establish moist 
wound environment

E Advancement of 
epithelial edge of the 
wound

Provide an optimal 
environment for wound 
closure

Clinical evidence for HydroTherapy derives from a number 
of studies, including a 75-patient, multicentre, open and 
randomised study; a 403-patient observational study; a 
221-patient observational study; a 20-patient community-
based study; and a number of case series studies (Ousey 
et al, 2016b). HydroClean® plus and HydroTac® have been 
evaluated in terms of debridement and wound cleansing, 
bacterial sequestration, managing wound exudate and 
protecting the wound edge, and the impact of patients’ 
quality of life (Table 3).

SUMMARY
HydroTherapy is a simple, effective and innovative approach 
to the treatment of a variety of wounds, which combines the 
benefits of two complementary wound dressings to optimise 
hydration levels at all stages of the healing process. Together, 
HydroClean® plus, via its patented rinsing and absorbing 
action, and HydroTac®, which maintains optimal hydration 
levels and promotes epithelialisation, stimulate wound 
progression and healing.
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The TIME management framework is a practical assessment tool 
to aid in the identifi cation of barriers to the progression of wound 
healing (Schultz et al, 2003; Leaper et al, 2012). TIME leads to the 
implementation of a treatment plan that stimulates wound healing. 
The four main components of TIME are tissue management (T), 
control of infection and infl ammation (I), moisture imbalance (M), and 
the advancement of the epithelial edge (epithelialisation) (E) (Schultz 
et al, 2003; Leaper et al, 2012), and are key to effective wound bed 
preparation and wound healing (Table 1).
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CASE STUDY 1. PRESSURE ULCER WITH 100% NECROSIS
A 95-year old patient with a pressure ulcer. The wound was located on the left heel and had been present for 2 weeks. On 
presentation, the wound showed 100% coverage with necrotic tissue (Figure A).
Treatment 
The aim of treatment was to remove the devitalised tissue quickly, prepare the wound bed, promote healthy granulation 
tissue and facilitate wound closure. HydroClean® plus was applied and secured with a � lm dressing. Once the wound was 
cleaned and healthy granulation tissue covered the wound bed, HydroTac® was used to promote the latter stages of wound 
healing. Dressings were changed every 3-4 days.
Outcomes
After 4 days of treatment with HydroClean® plus, the wound base was largely clear of devitalised tissue (Figure B) and by 
the 3rd dressing change (treatment day 7), new and healthy granulation tissue was visible and normalisation of the wound 
environment had progressed. Upon the development of healthy granulation tissue, the treatment dressing was changed 
to HydroTac®. Over the course of the following 4 weeks, epithelialisation of the wound was rapid and the size of the wound 
reduced signi� cantly. By the conclusion of the observation period, only a small open wound remained (Figure C).

Figure A. Wound prior 
to treatment with 
HydroClean® plus

Figure B. Day 4: second 
dressing change after start of 
HydroClean® plus treatment

Figure C. Week 8: 16th 
dressing change after 
HydroClean® plus and 
HydroTac® treatment

CASE STUDY 2. LEG ULCER WITH TENDON EXPOSURE
A 91-year-old lady had a leg ulcer exposed to the tendon due to vascular insu�  ciency (Figure A). The wound measured 
11.5cm x 10.5 cm and comprised 30% slough and 70% granulation tissue. The wound was too painful to tolerate 
compression therapy, and the patient had moderate exudate and fragile and dry periwound skin.  
Treatment 
The wound was too painful to tolerate compression therapy, and the patient had moderate exudate and fragile and dry 
periwound skin. HydroTac was introduced to the treatment stategy due to poor healing. 
Outcomes
After just 7 days of treatment with HydroTac, the wound showed a reduction in size and the condition of the wound bed 
had improved; at 14 days there was a reduction in tendon exposure and granulation tissue was beginning to cover the 
wound. After 21 days of treatment, there was a minimum amount of tendon exposed and a healthy wound bed (Figure B).

Figure A. Wound 
prior to treatment 
with  HydroTac®

Figure B.  Day 21 
of treatment with 
HydroTac®

Box 2:  Versions of HydroClean® plus

HydroClean® plus
Suitable for the treatment of the majority of 
acute and chronic super� cial wounds, where 
moist wound healing is required. The dressing is 
suitable for the cleansing and granulation phase 
of healing. Its unique cleanse–absorb mechanism 
removes necrosis, � brinous material, bacteria and 
exudate, trapping them within the dressing.
The presence of silicone strips on the wound-
contacting side of the dressing minimises 
dressing-induced tissue trauma and the 
experience of pain during dressing change is 
reduced.

HydroClean® plus Cavity
Suitable for deep wounds and/or cavities. It can 
be e� ectively packed into deep wounds or cavities 
due to the dressing’s uniformity on all sides.

Box 3:  How HydroTac® works

A. Wound exudate and 
the damaging exudate 
components (red stars) are 
taken up by the  foam layer 
(red arrow).

B. The hydrating action 
of  patented AquaClear 
Technology releases fluid (blue 
arrow) to optimise hydration 
levels within the wound bed.

C. Optimisation of hydration 
levels and growth factor 
concentration action of  
AquaClear Technology leads 
to new granulation tissue 
formation and associated 
epithelisation.

Box 4:  Versions of HydroTac®

HydroTac® 
Suitable for the treatment of the majority of 
acute and chronic wounds in the granulation and 
epithelialisation phases of healing, and with low to 
moderate exudation.
The presence of silicone strips on the wound-
contacting side of the dressing minimises dressing-
induced tissue trauma and the experience of pain 
during dressing change is reduced.

HydroTac® comfort
Has the added feature of a self-adhesive border 
making the dressing showerproof.

HydroTac® sacral 
The speci� c shape of HydroTac® sacral makes it 
suitable for treatment in the sacral region. It also 
features a self-adhesive border.
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Box 1:  How HydroClean® plus works 
(Ousey et al, 2016b)

 

et al, 2016). The evidence suggests that the elevated destructive 
biological components found in chronic wound exudate are 
responsible for tissue maceration (Rippon et al, 2016). Wounds 
exposed to free fl uid (e.g. wounds covered with chambers into 
which saline is added) appear to benefi t from many of the 
positive aspects of moist wound healing (Junker et al, 2013). The 
hyperhydration of wounds, whereby tissue is hydrated beyond 
what is a normally acceptable therapeutic level (e.g. in moist 
wound healing), has recently been proposed as a therapy for 
a variety of wounds (Rippon et al, 2016). The use of isotonic 
fl uids in hyperhydration, the skin’s ability to recover quickly from 
the effects of exposure to free fl uid and the control by wound 
dressings of excessive proteolytic activity in chronic wound 
exudate combine to support healing.

WHAT IS HYDROTHERAPY?
HydroTherapy is a sequential wound treatment programme that 
delivers simple and effective wound care, whatever the wound 
type. Through the use of two innovative and complementary 
wound dressings (HydroClean® plus and HydroTac®) (Figure 1), 
HydroTherapy supports the healing process from the cleansing 
phase (start of treatment) through to epithelialisation (healed 
wound) (Figure 2).

HydroClean® plus
HydroClean® plus is a Hydro-Responsive Wound Dressing 
(HRWD) that cleanses, debrides, desloughs and absorbs. The 
dressing comprises a soft and comfortable pad, which contains a 
Hydro-Responsive matrix at its core. Superabsorbent polyacrylate 
(SAP) particles containing Ringer’s solution form part of the 
matrix and provide a continuous rinsing and absorption effect 
for supporting effective wound bed preparation. Ringer’s solution 
is an isotonic salt solution that is balanced relative to the body’s 
fl uids that has been reported to have clinical benefi ts (Colegrave 
et al, 2016). Pre-activation of the SAP with Ringer’s solution allows 
for rapid and sustained cleansing of the wound bed (König et al, 
2005; Humbert et al, 2014; Spruce et al, 2016).

HydroTac®
HydroTac® is a HRWD with AquaClear Technology. The dressing 
is made up of a hydrogel wound contact layer, covered by a 
foam, with an air-permeable, waterproof and bacteria-proof fi lm 
backing. The wound side of the dressing features AquaClear 

Table 2. Wound bed preparation: TIME in practice 
(adapted from Dowsett, 2005)

Faster wound healing

Promotion of epithelialisation

Promotion of granulation tissue formation

Reduced scarring

Retention of growth-promoting factors within the wound

Lower infection rates

Reduction of pain perception

Enhanced autolytic debridement

Figure 1. What is HydroTherapy?

Figure 2. How does HydroTherapy work?

Technology that actively releases 
moisture. AquaClear Technology is 
designed to increase growth factor 
concentration, thus speeding up 
epithelial wound closure. 

HydroTherapy is based on the use of two 
innovative wound dressings each with a 
special mode of action. Complementing 
one another, HydroClean® plus and 
HydroTac® optimise hydration levels 
at all phases of the healing response, 
supporting granulation tissue formation 
and wound closure via epithelialisation  
(Table 3) (Ousey et al, 2016b).

HydroClean® plus
HydroClean® plus is an ideal fi rst step 
in wound bed preparation and healing. 
The dressing offers a patented Rinsing-
Absorption mechanism that softens and 
removes devitalised wound tissues such 
as necrosis and absorbs excessive wound 
exudate (Figure 3). Ringer’s solution, 
contained within the SAP particles, is 
donated to the wound environment. When 
in contact with the wound bed, the dressing 
absorbs and retains bacteria within the 
matrix core of HydroClean® plus (Ousey 
et al, 2016). The dressing also sequesters 
and ‘de-activates’ factors that inhibit 
wound healing (e.g. excessive levels of 
proteinases) (Ousey et al, 2016b) (Box 1). 
The donation of fl uid from the dressing and 
the simultaneous absorption of bacteria and 
tissue debris/proteinaceous material occurs 
as a result of the dressing’s polyacrylate 
polymer affi nity for the proteinaceous 
wound exudate. This mechanism results in 
the continuous rinsing and absorption effect 
seen with HydroClean® plus. Versions of 
HydroClean® plus are shown in Box 2.

HydroTac®
HydroTac® continues the benefi cial 
absorption action of HydroClean® 
plus by absorbing wound exudate 
into the foam layer. The dressing 
maintains optimal hydration levels 
to support wound progression via 
AquaClear Technology, providing active 
moisture-release  (Box 3) (Smola et 
al, 2014). In addition, the absorption 
properties of AquaClear Technology are 
designed to lead to the accumulation 
of growth factors within the moist 
wound environment. The combination 
of elevated growth factor levels and 
an optimally hydrated wound bed 
environment has been suggested to 
promote epithelial closure (Smola et al, 
2016a,b). Versions of HydroTac® are 
shown in Box 4.

Figure 3. The unique cleansing/absorbing action of HydroClean® plus

WHAT IS THE EVIDENCE 
FOR USE?
The majority of acute and chronic 
wounds can be treated with 
HydroClean® plus and HydroTac®, 
including acute wounds (e.g. surgical 
wounds, skin tears), burns and 
chronic wounds (e.g. venous leg 
ulcers, pressure ulcers, diabetic 
foot ulcers, mixed aetiology ulcers) 
(Zollinger et al, 2014; Scherer et al, 
2015; Ousey et al, 2016b; Smola et 
al, 2016b).

Laboratory studies have 
demonstrated that HydroClean plus 
is able to continuously deliver fl uid to 
its surroundings whilst at the same 
time absorbing and binding proteins 
(Knestele, 2004). In vitro data have 
also showed that HydroClean plus 
absorbs and retains bacteria-laden 
wound exudate (Bruggisser, 2005). 
The sequestration and inactivation 
by SAP of proteinases found at 
elevated levels in chronic wound 
exudate, which are responsible 
for tissue breakdown, has also 
been shown (Eming et al, 2008). 
Laboratory-based experiments have 
shown that AquaClear Technology 
concentrates growth factors, leading 
to a stimulation of epithelial closure 
in a laboratory model system (Smola 
et al, 2016a).

Table 3. Evidence of HydroTherapy (Ousey et al, 2016b)

Debridement and 
wound cleansing

In a 75-patient, observational, comparative study in patients with ulcers, the proportion of ulcer 
area covered by slough and necrosis reduced by 39.6% over a 2-week period

In a 403-patient observational study in patients with a variety of ulcers, 56% of wounds were 
coated >50% with fi brin, which reduced to 8% within 1 month, while 32% of wounds coated 
with necrotic tissue reduced to 5%

In a 20-patient, community-based study in patients with a variety of chronic wounds, there was 
a mean reduction of 62% in levels of devitalised tissue

Humbert et al, 2014; 
HARTMANN, 2010; 
Spruce et al, 2016

Bacterial sequestation In a 221-patient observational study in patients with chronic wounds, there was a 44% reduction 
in clinical signs of infection

In a 170-patient observational study in patients with chronic wounds, clinical signs of infection 
after 8 days were reduced from 24% to 17%

Kaspar et al, 2008; 
Kaspar, 2011

Management of 
wound exudate and 
periwound skin

In a 221-patient observational study in patients with chronic wounds, there was a reduction in 
the proportion of wounds with high exudate from 74% to 10%. Evaluation of the periwound skin 
reported reduction in erythema, maceration, eczema and hyperkeratosis

In a 403-patient observational study in patients with a variety of ulcers, 75% of wounds were 
rated as having ‘moderate’ or ‘severe’ exudate levels. This level reduced to 4% after 1 month of 
treatment

In  a 20-patient study of chronic wounds, >50% of patients reported a reduction in wound 
exudate levels between initial and fi nal assessment (mean 15 days) and there was an increase in 
percentage of patients with healthy periwound skin from 25% to 55%

In a 270-patient observational study in patients with a variety of wounds, irritation of peri-
lesional skin over an average of 9 days was reduced from 71% to 46%

Kaspar et al, 2008; 
HARTMANN, 2010; 
Spruce et al, 2016; 
Smola et al, 2016b

Granulation tissue 
formation

In a 75-patient, observational, comparative study in patients with ulcers, there was an absolute 
increase in the proportion of ulcer area covered by granulation tissue of 36%, compared with 
only 14.5% in the comparative group (hydrogel)

In a 403-patient observational study in patients with a variety of ulcers, the proportion of 
wounds >50% fi lled with granulation tissue increased from 6% to 69% during the treatment 
period (average: 1 month)

In a 42-patient RCT in chronic leg ulcers, there was a 26% increase in granulation tissue in the 
HRWD treatment group compared with an increase of only 10% in the comparative group 
(enzymatic preparation) over the course of 14 days’ treatment

In a 221-patient observational study in patients with chronic wounds, the number of wounds 
showing granulation tissue (>50% surface area) increased from 5% to 74% over the course of 
the 1-month treatment period

Humbert et al, 2014; 
HARTMANN, 2010; 
König et al, 2005; 
Kaspar et al, 2008

Epithelialisation In 270-patient observational study in patients with a variety of hard-to-heal wounds where the 
wound bed consisted mostly of granulation tissue, the proportion of epithelial tissue over the 
course of the observation period (three dressing changes) increased from 16% to 28%

Smola et al, 2016b

Reduced pain In a 37-patient observational study in patients with venous leg ulcers, 33 and 37 patients 
reported ‘no pain’ or ‘slight pain’ at dressing changes, respectively

In a 221-patient study, patients reported a decrease in wound pain over the course of the 4-week 
treatment period, from 64% of patients experiencing ‘intermediate’ to ‘high’ pain perception, to 
19% of patients

In a 20-patient observational study in patients with chronic wounds, 95% of patients reported 
some degree of wound pain at the commencement of the observation period (mean 15 days) 
and this value reduced to 35%

Scholz et al, 1999; 
Kaspar et al, 2008; 
Spruce et al, 2016

Patient comfort In a 403-patient observational study in patients with a variety of ulcers, >90% of patients rated 
the dressing ‘good’ or ‘very good’ on wearing and tolerability

In a 20-patient community-based study, patients reported that the dressing was comfortable to 
wear at 99% of dressing changes and there were no reports of the dressing moving out of place 
from the wound

HARTMANN, 2010; 
Spruce et al, 2016

Cleansing Granulation Epithelialisation

Therapy start Product change Wound healing

Wound exudate

Ringer’s solution

Dressing core 

A. The rinsing action of the 
continuous release of fluid (blue 
arrow) from the SAP core leads to 
softening of necrotic tissue and 
fibrin coatings (black) and uptake 
of bacteria- and protein-laden 
(black/red stars) wound exudate 
(red arrow).

B. The absorptive action 
continues the uptake of necrotic 
tissue, fibrinous material and 
exudate into the SAP core. These 
materials are retained within the 
core of the dressing.

C. The dressing action results 
in wound cleansing and the 
generation of an optimal 
wound environment for wound 
progression.
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