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Abstract

Iodine-based products are antibacterial. The small iodine molecular size is ideally suited
to treat surface critical colonisation. Inadine is a 10% povidone iodine dressing with the
equivalent of 1% available iodine that is easily extracted from the viscose backing by
serum or exudate. The use of hydrophilic polyethylene glycol tulle dressing delivery
vehicle allows the dressing to be easily removed by irrigation with potable water or
saline. In this study, we developed a short online survey completed by 23 wound-care
key opinion leaders from the nursing, medical and podiatry professions. A computerised
modified Delphi technique was used to achieve 80% consensus on 11 statements related
to the utility and everyday topical wound-care use of this product.

Background

Iodine in wound care

Iodine has been applied topically to treat wounds for centuries
(1). The antimicrobial action of iodine, first eluded by Vallin
1882 (2), is well established and has developed a scientific foun-
dation for iodine-based products to treat wound-associated bac-
terial burden. Early usage of iodine involved elemental aqueous
and alcoholic preparations. Elemental iodine is clinically effec-
tive, but these iodine formulations were associated with adverse
effects, including local pain, skin irritation and orange-brown
skin surface staining.

Modern iodine formulations were developed in the mid-20th
century. These formulations are safer and less painful than ear-
lier formulations while still retaining the antimicrobial effec-
tiveness of elemental iodine. Today, the use of iodine is
widespread, yet the optimal role of iodine in wound care
remains the subject of ongoing debate (3).

Inadine is an iodine-containing tulle dressing consisting
of a knitted viscose fabric that is made non-adherent with
a polyethylene glycol base containing 10% povidone iodine
(PVP-I) with an equivalent of 1% available iodine (4). This
broad-spectrum antimicrobial dressing has been available in
many countries (except the USA) starting in the 1980s.

Inadine dressings slowly release iodine on contact, with
wound exudate providing antimicrobial killing action on the
wound surface. This non-adherent dressing releases iodine at
a rate dependent on the amount of wound exudate. As the
iodine is released from the dressing onto the surface of the

wound, the colour of the dressing turns from the iodine-related
brown-orange to white, indicating depletion of the iodine con-
tent. Polyethylene glycol in the tulle base of the dressing facil-
itates the sustained iodine release.

Sustained release is preferable to painting a wound with 10%
PVP-I that results in a high-dose iodine ‘dump’, increasing
tissue toxicity without enhancing the antimicrobial action. In
addition, a high iodine concentration is more likely to result
in an unpleasant stinging or burning sensation that may cause
patients to remove the surface antiseptic.

Cadexomer iodine is another effective iodine wound dressing
that also provides slow release of iodine to the wound surface,
absorbing up to 7× its weight in exudate along with providing

Key Messages

• iodine-based products are an essential part of the
wound-care tool kit

• the superiority of iodine-based products in the disruption
of biofilm is generally, although not uniformly, supported
by this consensus group of clinicians

• key opinion leaders agree Inadine offers clinical and
patient-centred advantages

• Inadine is a common iodine dressing for superficial
wounds

• the Wound Bed Preparation paradigm has wide accep-
tance

316 © 2016 Medicalhelplines.com Inc and John Wiley & Sons Ltd



R. G. Sibbald & J. A. Elliott Inadine consensus

Figure 1 Wound Bed Preparation 2015© Sibbald et al. 2015 (5).

autolytic debridement. However, this product can often dry
on the wound surface, producing a pseudo-eschar-like film
that is often difficult to remove. Subsequent applications may
be ineffective because the newly applied active cadexomer
iodine will not come in direct contact with the wound surface.
Cadexomer iodine can also be up to ten times the cost of
Inadine.

Wound Bed Preparation and the ability of a wound

to heal

Wound Bed Preparation is an organised approach to the per-
son with the chronic wound (Figure 1). Wound Bed Prepa-
ration 2015 is built on the premise that holistic care requires
treating the ‘whole patient’ through treatment of the cause
and patient-centred concerns before the ‘hole in the patient’ is
addressed with local wound care, that is, debridement, infec-
tion/inflammation and moisture balance (5).

For example, a person with a venous leg ulcer often requires
compression bandages for healing and support stockings to pre-
vent recurrences. A person with diabetes and a neurotrophic
foot ulcer requires the VIPs of care: Vascular supply must be
adequate; Infection and prolonged inflammation should be con-
trolled; and Plantar pressure redistribution must be optimised
with orthotics and downloading devices.

To determine if the blood supply is adequate to heal, clin-
icians should palpate for the dorsalis pedis or posterior tib-
ial pulse. If they are palpated, the foot systolic pressure is
80 mmHg or higher, usually indicating there is enough blood
supply to heal. A more accurate determination can be made
using a hand-held Doppler and determining the systolic pres-
sure of the foot (ankle) over the brachial systolic pressure. If
this is above 0⋅6, there is generally enough blood supply to
heal. Note that non-compressible vessels can give a falsely high
value, especially in persons with diabetes. The audible Doppler
signal may also facilitate the determination of adequate vascular
supply. A biphasic or triphasic wave sound is usually adequate
for healing (6). The large toe arterial pressure is an additional
barometer of healing potential and should be above 55 mmHg.

The third component of the healable wound is to examine
the person in general. Investigate any factors that could prevent

healing. Check for coexisting diseases (e.g. cancer, immuno-
suppression from inflammatory disorders) or drugs that may
inhibit healing. Critical laboratory values may also be impor-
tant, including albumin below 2 g/dl (20 g/l) or haemoglobin
below 8–10 g/dl (80–100 g/l).

Not all wounds are healable. The non-healable wound has
an uncorrectable cause, including non-treatable cancer, kidney
or liver failure and/or inadequate blood supply that cannot be
dilated or bypassed. By contrast, a maintenance wound is a
healable wound where the patient cannot afford or is unwilling
to be adherent to the treatment or the correction of the cause is
not provided by the health care system.

Local wound care has three main components: debridement,
control of critical colonisation/abnormal prolonged inflamma-
tion and moisture balance for the healable wound. Healable
wounds require active debridement, bacterial and inflammation
reduction and moisture balance. The non-healable or mainte-
nance wound should only have conservative debridement of
slough, bacterial reduction and moisture reduction

Local wound dressings and the use of iodine

There is no wound-care dressing that is ideal for all patients.
Contact-irritant dermatitis to iodine is often identified with
local stinging and burning followed by mild to moderate local
erythema and swelling. Contact allergy is very rare but may
occur and is a contraindication to the use of iodine dressings.
A contact allergy is often accompanied by a more severe and
well-demarcated local erythema and swelling, often mimicking
a bacterial infection. Any iodine dressing should be used with
caution in the presence of thyroid disease. Thyroid function
should be monitored if large areas are being treated for a
prolonged period of time.

Inadine has several advantages as a wound-care dressing.
It is inexpensive, tolerated by most patients and does not
usually interfere with the wound-healing process. Although it
is pro-inflammatory, the inflammation is often beneficial, with
an influx of macrophages and lymphocytes that can produce
growth factors and other beneficial components for the local
wound-healing environment.

It has been suggested that the use of PVP-I-containing dress-
ings is especially favourable for the treatment of biofilms.
Iodine is a small molecule that easily penetrates the glycocalyx
of biofilms in vivo and animal models (7–9). In comparative
studies, iodine often demonstrates superior biofilm eradication
compared with silver, PolyHexaMethyleneBiguanide (PHMB),
honey and other topical antimicrobial agents (10,11). Inadine
is a suitable primary wound-care dressing for the healable,
non-healable and maintenance wound to treat surface bacterial
critical colonisation in a wet or dry environment. Wet environ-
ments often require an absorptive dressing as the second layer.
With the advantages outlined, our Delphi survey was designed
to obtain expert opinion on the use of this product in everyday
clinical practice.

Methods

An online platform (SurveyMonkey®) was utilised to survey a
convenience sample of n= 60 wound-care key opinion leaders
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(KOLs). A total of 23 (38%) responded. These KOLs included
14 nurses, seven physicians (dermatologists, vascular surgeons,
family physicians) and two podiatrists. The responding KOLs
were from six countries: Canada: ten KOLs (seven nurses,
three physicians), UK: five KOLs (four nurses, one podiatrist),
South Africa: four KOLs (one nurse, three physicians) and
Singapore: two KOLs (one nurse, one podiatrist) and a single
KOL respondent each from Italy (one physician) and Australia
(one nurse). The survey was open from 1 July to 30 September
2014.

KOLs ranked 11 statements on a 1–4 scale, where the
anchors were defined as: 1, strongly agree; 2, somewhat agree;
3, somewhat disagree; 4, strongly disagree. KOLs had the
opportunity to skip each question and provide written commen-
tary on each statement along with a general impression of the
Inadine product via open text. See Table 1 for each of the 11
statements. For a statement to appear in the final consensus doc-
ument, we required 80% of the respondents to strongly agree or
somewhat agree.

Results

The statements are listed in Table 1. We reached 80% consensus
(strongly agree and somewhat agree) on all items. The results
are presented in Table 2. The lowest strong agreement rating
was in Statement 5, concerning the biofilm-related action of
iodine (see Discussion for more details).

Discussion

The panel was in agreement that Inadine provides a useful
topical antimicrobial agent for superficial critical colonisation
of wounds. It does not treat deep and surrounding infection that
requires a systemic antimicrobial agent. There are five clinical
signs, the NERDS criteria (12,13), that define surface critical
colonisation of a wound:

• Non-healing – the size does not change over 2–4 weeks
(it is also not getting larger).

• Exudate – an increase in exudate usually indicates local
inflammation, but the cause does not always need to be
bacteria.

• Red friable granulation – often bleeds easily on dressing
removal and can often be hypertrophic or above the
wound surface; this type of tissue will never support
re-epithelialisation or healing.

• Debris – this is a soft yellow, brown or black material on
the wound surface representing cellular or tissue death.

• Smell – this is often because of gram-negative or anaer-
obic bacteria.

Think of the NERDS criteria as being on the surface of
wound-like soup in a soup bowl, with three or more of
the five criteria requiring a topical antimicrobial (iodine, sil-
ver, PolyHexaMethyleneBiguanide – PHMB a chlorhexidine
derivative, methylene blue-crystal violet, honey). Topical treat-
ment with antimicrobial dressings should be re-evaluated every
2–4 weeks, with discontinuation when bacterial balance has
been re-established. At this stage, moisture balance dressings

would be indicated for healable wounds, for example, foams,
calcium alginates, hydrofibers, hydrogels, hydrocolloids and
films.

The deep and surrounding tissue in the soup bowl can be
remembered with the seven STONEES criteria (12,13), where
any three or more indicate the need for systemic antimicro-
bial coverage: Size, Temperature increase, Os= probing
to bone, New area of breakdown (i.e. satellites), Ery-
thema/Edema=Cellulitis, Exudate increase, Smell. Any three
of the systemic criteria and a systemic antimicrobial would
be required. Systemic antimicrobials are often antibiotics,
and we use antiseptics topically where they can be combined
with agents that facilitate autolytic debridement and moisture
balance (see Figure 1)

The topical use of antibiotics is problematic:

• Only one mutation is often required for resistance, and
this can then eliminate useful systemic agents.

• Contact irritant or allergic dermatitis is common.
• They often have a narrow therapeutic range.
• They cannot be easily combined with autolytic debride-

ment or moisture balance/moisture reduction agents.

Healing of a wound (treatment of the cause) is not always a
realistic option. Previous studies of leg and foot ulcer popula-
tions have defined approximately 70% of wounds as healable,
25% maintenance and 5% non-healable (14). With mainte-
nance and non-healable wounds, patient self-management can
be facilitated with the relatively simple application of Inadine
dressings. These dressings can be cut to the size of the wound
or have a 1–2 cm overlap onto the surrounding skin. The
dressing also has a built-in colour indicator, with the centre of
the dressing changing to white when all the available iodine
has been depleted.

Wound-care patients need a support network for optimal out-
comes. A report commissioned by the Government of Ontario,
Canada has defined this ‘circle of care’ as the entire team that
provides care and services for the individual in need and the
family that includes the client/patient, the family and all ser-
vices providers (15). The circle of care often improves patient
outcomes and the capacity to adhere to treatment.

Wound documentation is a key to determining if a patient is
on a healing trajectory. In general, a healable wound should be
30% smaller by week 4 to heal by week 12 (16,17). For patients
with significant exudate, a primary Inadine dressing can be
combined with a foam for moisture balance or a superabsorbent
dressing for moisture reduction. Inadine may require daily
changes if exudate levels are high and less frequent on drier
wounds; however, clinical judgement must be used.

Several in vivo and in vitro studies compared PVP-I or cadex-
omer iodine with other topical antimicrobial agents. Leaper
and Durani (2008) (18) evaluated PVP-I and cadexomer iodine
products for wound care. The authors also concluded that the
products may reduce the need for systemic antibiotics and
related antimicrobials. A Cochrane review by O’Meara et al.
(2014) (19) examined antibiotics and antiseptics for venous leg
ulcers and concluded that there was some evidence to support
the use of cadexomer iodine for accelerated healing of venous
leg ulcers. No similar studies have been conducted with Inadine,
but the same active agent is present.
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Table 1 Consensus statements

1 Wound Bed Preparation is a holistic approach to wound care where the treatment of the cause and patient-centred concerns must be
considered before optimising local wound care. The majority of wounds are healable with the treatment of the cause, but a small
subgroup exists of non-healable wounds where the cause cannot be corrected. A third larger subgroup (maintenance wounds) will
have health care system or patient adherence issues, preventing the cause to be corrected, putting those wounds into a
maintenance category. In one group of over 100 leg and foot ulcer wounds, 69⋅9% were healable, 24⋅9% maintenance and 5⋅2%
non-healable.

2 Patient-centred concerns include:
• Wound-related decrease in activities of daily living
• Limited financial resources available to the patient, which may lead to inappropriate/ suboptimal treatment
• Wound-related pain

o May be of nociceptive or neuropathic origin
o Can result from suboptimal treatment of the cause
o Can result from superficial critical colonisation and/or deep and surrounding infection
o Cultural background may determine the person’s response to pain

3 Local Wound Care includes:
• Assessment and documentation of the wound location, length, width, depth, tissue type in wound base, exudate, undermining and

change of the wound margin/edge
• Debridement (conservative if non-healable, inadequate blood supply, etc.)
• Infection/inflammation
• Moisture balance (healable wounds) and moisture reduction (non-healable & maintenance wounds)
• Edge effect (advanced therapies for healable but stalled chronic wounds)

4 Deep and surrounding infection requires systemic antimicrobial agents for treatment
5 Iodine-based topical preparations (such as Inadine) have demonstrated a more effective disruption of biofilms than other topical

antimicrobial agents (e.g. silver, chlorhexidine derivatives such as PHMB)
6 Topical antimicrobials (e.g. Inadine) are effective to treat localised infection Features of localised infection may include three or more of

the following:
• Non-healing or stalled healing without the wound increasing in size
• Exudate increased
• Red friable granulation tissue that may bleed with dressing removal
• Debris: new slough on the surface of the wound
• Smell/odour often because of the presence of gram-negative or anaerobic organisms invading the surface tissue

7 Iodine dressings today, like Inadine, which have slow and sustained release of iodine bound to carrier agents, are safer than iodine
unbound to carrier agents and minimise side effects in patients. Human studies suggest that PVP-I can help the wound-healing
process by reducing bacterial load and decreasing infection rates

8 Inadine has been used for most superficial wound types (diabetic neuropathic, neuroischemic, arterial and other causes of leg and
foot ulcers, superficial pressure ulcers, post-surgical wounds, etc.) in healable, non-healable and maintenance wound scenarios

9 I would use Inadine in the following situations:
• In lightly/moderately exudating wounds that are locally infected/critically colonised
• For slow and sustained release of iodine in healable, non-healable and maintenance wounds
• In combination with absorptive dressings (superabsorbent, foam, alginates) for moisture balance or alginates, hydrogels etc. or for

autolytic debridement
10 Advantages of the Inadine dressing in clinical practice include:

• Colour indicator – when the colour of the dressing turns to white, this indicates the loss of antiseptic efficacy and indicates when
the Inadine dressing should be changed

Inadine dressings are more cost-effective than cadexomer iodine up to 1/10 the cost and with application time of 2–4 days are
cost-effective when considering dressing cost and nursing time

• Inadine dressings have sustained release of PVP-I when used as indicated
Liquid forms of iodine may have a duration of few hours only

11 Advantages of INADINE in reducing patient pain and discomfort are:
• Inadine is a non-adherent dressing and minimises dressing adherence to the wound bed. At dressing changes, it reduces risk of

damage to the tissue and reduces pain for patients.
• PVP-I in Inadine causes less patient discomfort upon application as compared with the pain/drawing sensation experienced with

cadexomer iodine.
The Inadine dressing is easy to remove in a painless fashion. Cadexomer iodine can form an eschar-like crust on the surface of the

wound that may be painful and difficult to remove. If cadexomer is incompletely removed, the pseudo-eschar can prevent the active
cadexomer from interacting with the wound surface

PHMB, PolyHexaMethyleneBiguanide; PVP-I, povidone iodine.

© 2016 Medicalhelplines.com Inc and John Wiley & Sons Ltd 319



Inadine consensus R. G. Sibbald & J. A. Elliott

Table 2 Summary of consensus results

Statement Strongly agree Somewhat agree Somewhat disagree Strongly disagree Skipped

1 22 (96%) 0 1 (4%) 0 0
2 18 (78%) 5 (22%) 0 0 0
3 20 (87%) 3 (13%) 0 0 0
4 21 (91%) 2 (9%) 0 0 0
5 8 (35%) 12(52%) 3 (13%) 0 0
6 18 (78%) 5 (22%) 0 0 0
7 20 (87%) 2 (9%) 0 1 (4%) 0
8 22 (96%) 1 (4%) 0 0 0
9 17 (74%) 5 (22%) 1 (4%) 0 0
10 14 (61%) 9 (39%) 0 0 0
11 17 (74%) 4 (17%) 1 (4%) 0 1 (4%)

Table 3 Concise clinical use of Inadine dressing

Component Directions

Treat the cause • Determine: healable, non-healable, maintenance
• Assess for thyroid disease

Patient-centred concerns • Pain assessment, treatment
• Activities of everyday living
• Assess support network

Local wound care • Assess wound – measurements, documentation
Cleansing • Select water, saline, acetic acid
Debridement • Assess need and select method (surgical, autolytic, enzymatic, mechanical autolytic)
Critical colonisation, but need systemic

antimicrobial if three or more
STONEES criteria

• Apply Inadine and determine dressing change frequency (1–3 days)
• Cut to wound size or overlap 0.5–1 cm beyond wound margin

Moisture content • Moisture balance for healable wounds (foams, calcium alginate, hydrocolloids, films, hydrogels)
• Moisture reduction – non-healable/maintenance wounds (dry non-adherent secondary dressing,

superabsorbent)
Change frequency • Look for white central indicator that change should be more frequent
Periwound maceration
excess exudate may indicate:

• the cause needs treatment
• deep/surrounding infection

• If excess moisture exists in the periwound skin, consider barrier application (film forming liquid acrylate,
zinc oxide, petrolatum, windowed film/hydrocolloid), fluid lock dressing or increased absorbency

Treatment time • When critical colonisation has been corrected/eliminated, consider moisture balance or moisture
reduction dressing

Many chronic wounds are associated with partial or complete
biofilms predominately on the wound surface. Biofilms contain
bacterial colonies that have collaborating individual organisms
surrounded by a protective glycocalyx. Most human bacterial
infections are associated with biofilms (bacterial advantage)
that often challenge the host resistance. Biofilm formation often
occurs when two surfaces of different viscosity exist, includ-
ing slough on the surface of a wound that should be debrided
to optimise wound healing and decrease the conditions favour-
ing biofilm formation. Several in vitro studies have suggested
the positive effects on disrupting or eradicating biofilms from
PVP-I (8,9,20) and cadexomer iodine (11,21).

Selvaggi et al. (2003) (22) reviewed the role of the newer
iodine preparation that released lower concentrations of iodine
and concluded that these products maintained antimicrobial
activity but lowered the local toxicity of the products. A biopsy
study by Zhou et al. with cadexomer iodine treating exudative
wounds examined fibroblasts in the surface wound compart-
ment and concluded that they had no evidence of fibroblast
toxicity, including an absence of cell necrosis. The authors also

noted that the re-epithelialisation process was not inhibited by
the iodine dressing. Ohtani et al. linked iodine in vitro to the
production of pro-inflammatory cytokines and the production
of vascular endothelial growth factor by macrophages (8). This
type of beneficial inflammation often promotes wound healing.
The best practices for the use of Inadine in everyday clinical
practice are summarised in Table 3.

In conclusion, this consensus group of clinicians has sug-
gested that Inadine is:

• An effective low-release iodine dressing that is inexpen-
sive, low risk (23) and easy to use.

• Ideally suited for surface critical colonisation.
• Has the ability to be combined with autolytic debride-

ment and moisture balance/moisture reduction dressings.
• Depletion of available iodine is indicated by the dressing

surface colour change, from orange to white.
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