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Introduction
An innovative wound dressing (sorbion  sachet S) 

utilising Hydration Response® Technology (HRT, sorbion 

AG) is now available in Europe and USA. It is founded 

on the interactive response of two components; me-

chanically modifi ed cellulose fi bres and selected gelling 

agents that in conjunction with the dressing’s outer 

polypropylene cover interact with the wound environ-

ment. This advance in dressing design represents a sig-

nifi cant development in wound dressing technology. 

Following a series of clinical observations that focussed 

on the patient/wound benefi ts delivered by this tech-

nology culmina ting in a subsequent real life evalua-

tion of sorbion  sachet S1 an expert working group was 

formed in order to explore at greater depth the clinical 

bene fi ts and related performance characteristics. The 

report of this meeting identifi ed interesting similarities 

in performance characteristics that  appear to be shared 

between this advanced wound manage ment dressing 

and generic negative pressure wound therapy (NPWT). 

A select group of clinicians, all of whom are recog-

nised experts in wound management subsequently met 

to share their experiences in light of the aforementioned 

clinical observation report1 and to draw on their com-

bined knowledge/experience to elucidate the nature of 

these performance similarities. The experts received an 

attendance honorarium together with travel expenses 

and the meeting was funded by an unrestricted edu-

cational grant from sorbion Aktiengesellschaft, Senden, 

Germany. The project was directed and managed by 

Keith Cutting, Visiting Professor, Buckinghamshire New 

University and Director of Health Directions, (tissue vi-

ability and clinical research consultancy). 

Prior to publication the content of the do cu ment 

was discussed, agreed and approved by all contribu-

tors. There was no editorial infl uence from the sponsor.

It is envisaged that following the deliberations of 

the expert group on 24th September 2010 in Anaheim, 

CA, USA, this document will provide direction when a 

choice of wound management therapeutic options has 

to be made between a topical advanced wound dress-

ing and negative pressure wound therapy. The primary 

considerations in any wound management situation 

include the patient, the wound and the wider environ-

mental circumstances. Here, the choice of therapeutic 

intervention between use of a HRT advanced wound 

dressing (sorbion sachet S) or NPWT is discussed when 

progress to healing and or the principles of wound care 

that support best practice, in exudating wounds, will be 

most appropriately served. 

The broad aim of the expert group meeting was to 

carefully consider the clinical perfor mance attributes 

of generic NPWT and to critically examine how these 

properties compare with HRT performance. An ad-

ditional aim was to identify in which discrete circum-

stances NPWT or HRT would be recommended.

In order to provide a starting point in this evolu-

tionary treatise background information is provided on 

chronic wound aetiology, the concept of wound bed 

preparation and information relating to both generic 

NPWT and HRT (sorbion sachet S). This preamble is re-

quired as both therapeutic options have a role to play in 

favourably infl uencing the biological actions/processes 

that may occur within the wound so that an active con-

tribution to the healing process is made.

Background 
Globally, choice of wound management device op-

tions will vary but in many countries these will include 

advanced wound dressings together with a range of 

‘ durable medical device’ technologies. This vast range 

of options offers the clinician an array of technologi-

cal alternatives to confront the day to day clinical chal-

lenges. These materials and techniques offer innovative 

approaches to wound management that have the po-

tential to provide benefi ts both in terms of quality of life 

to the individual and cost effi ciency for the healthcare 

provider/institution. 

The recalcitrant wound
It is generally acknowledged that persistent infl am-

mation is a feature found in chronic wounds and that as 

a consequence of elevated levels of pro-infl ammatory 

cytokines, proteases and neutrophils, healing is stalled2. 

This state of delayed healing is often accompanied by 
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an elevated production of exudate. The combined ef-

fects of raised exudate output and the pro-infl amma-

tory mediators in this exudate contribute to potential 

wound enlargement and damage to the peri-wound 

skin such as maceration and excoriation3. These barriers 

to healing need to be identifi ed and dealt with. Wound 

bed preparation (WBP) has been suggested as a model 

that may prevail over these barriers to healing when 

targeted therapeutic measures are initiated4. 

NPWT
Discussion on generic NPWT is justifi ed in this doc-

ument on the basis of a recent report (Sullivan et al 

2009)5 prepared for the Agency for Healthcare Research 

and Quality that stated it was not possible “to identify a 

signifi cant therapeutic distinction of one NPWT system 

or component over another through the use of head-

to-head comparisons.” 

Negative pressure wound therapy (NPWT), also 

known as topical negative pressure therapy (TNP), is a 

generic topical treatment used to promote healing in 

acute and chronic wounds6. 

NPWT comprises: a negative pressure genera ting 

device (vacuum pump) often incorporation an alarm 

warning of loss of negative pressure; tubing and a col-

lecting canister; wound draping to create a seal and a 

wound tissue interface dressing. Briefl y, negative pres-

sure can be intermittent or constant, using a pump 

that may be portable or stationary, exerting a sub at-

mospheric pressure that is dependent on the chosen 

device and clinician’s preference. The negative pressure 

is transmitted to the wound surface through tubing 

that is connected to either a fl exible dome or a wound 

dressing that is either foam sponge or gauze material5. 

The different device types available and their delivery 

modes are summarised in Table 1: 

  The Chariker-Jeter technique uses a silicone drain 

which lies on the wound bed within a sandwich of 

gauze 

  The Kremlin technique uses rigid domes to  protect 

the wound and to provide a closed, moist wound 

environment, allowing for the application of nega-

tive pressure to the wound surface

  The Miller technique, a modern variation of the 

Kremlin technique uses a softer, lower profi le and a 

more easily adaptable dome

  Vacuum Assisted Closure (VAC)® uses foam dress-

ings as a cavity ‘fi ller’ dressing.

Table 1 adapted from Miller & McDaniel7

The application of negative (sub-atmos pheric) pres-

sure in wound management has led to a raft of publica-

tions advocating the application of NPWT in a variety of 

wounds7. It is claimed that the vacuum created by the 

pump pulls the wound edges towards each other and 

provides a moist healing environment. The therapeutic 

effects of NPWT are based on the premise of two un-

derpinning theories; 1. the vacuum created assists in 

the removal of excess interstitial fl uid which leads to a 

decrease in oedema and thus promotes local perfusion8, 

together with the removal of the exudate which assists 

in lowering the concentrations of the inhibitory factors 

previously mentioned9, 2. A proprietary claim made by 

one manufacturer is that the stretching and deforma-

tion of the tissue by the negative pressure is believed to 

disturb the extracellular matrix resulting in the release 

of a variety of intracellular messengers10.

Hydration Response Technology
The development of sorbion sachet S (sorbion Ak-

tiengesellschaft, Germany) provides an advance in 

wound dressing technology that at fi rst glance appears 

counter intuitive. Simplicity in  visual appea rance masks 

an inner sophistication. The technology was created 

to generate a dressing which is easy to use and which 

specifi cally meets the everyday clinical challenges of 

wounds which produce moderate to high levels of exu-

date. 

The outer covering of the dressing is hypoallergenic 

polypropylene which interfaces with the wound bed 

providing low adherent contact. The construction of 

this outer hull allows passage of wound exudate into 

the inner core while providing a moist wound interface. 

The inner core of material, consists of hydrodynamic 

fi bres® which comprise specifi c gelling agents based 

on high performance polymers embedded in a complex 
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mixture of selected and mechanically treated cellulose 

fi bres, was created to comply with the specifi cations of 

HRT. In essence this provides management of wound 

fl uid volume while at the same time avoiding dehydra-

tion of the wound bed or conversely, saturation of the 

peri-wound skin. sorbion sachet S also demonstrates 

excellent performance when used in conjunction with 

external graduated compression11 ensuring perfor-

mance in venous leg ulcer management is not com-

promised. The absorbed exudate is effectively retained 

within the dressing12.

Wound bed preparation (WBP)
The concept of wound bed preparation (WBP) was 

fi rst proposed in 2000 with the virtually simultaneous 

publication of three papers13-15. Wound bed prepara-

tion is a pre-requisite for a successful outcome because 

there is a dire need for “optimal basic wound care” 

due to the fact that in the broader medical community 

a lack of general knowledge and related experience in 

the management of chronic wounds exists14. Falanga 

also points out that the reason why advanced and in-

novative technologies such as topically applied growth 

factors and bioengineered skin products sometimes fail 

follows a lack of “proper wound care and wound bed 

preparation”14. The principles of WBP have undergone 

a number of revisions since 2000 and are now articu-

lated through the adoption of the acronym TIME which 

represents16

  Tissue – non viable or defi cient

  Infection or infl ammation – chronic infl ammation 

and/or infection

  Moisture imbalance – too much or too little

  Edge of wound – non advancing or undermined

Table 2 

It is important to recognise that WBP, rather than 

just an umbrella term for the components of optimal 

wound care, is a continuous process that requires as-

sessment precision and diligent treatment skills in its 

execution. It demands recognition of patient, wound 

and environmental complexities and the application of 

a targeted therapeutic approach. 

Expert panel 
As part of their deliberations the expert panel fi rst 

sought to clarify the competencies and limitations of 

NPWT and HRT. This process was followed by a discus-

sion on clinicians’ experience with each modality and 

led to the panel identifying not only the similarities in 

performance but the nature of the performance over-

lap for both NPWT and HRT. It also became apparent 

that each modality had a role to play in preparing the 

wound bed and, consequently, the components of 

WBP were applied to NPWT and HRT. In clinical/practi-

cal terms WBP targets wound management on three 

specifi c areas; managing exudate/oedema, reducing 

the bacterial burden, debridement and, importantly, 

correcting the biochemical abnormalities that contrib-

ute to impaired healing.

Management of exudate and 
interstitial oedema

Oedema is a consequence of a fi ltration system dis-

crepancy between the capillary and interstitial spaces17. 

Wound exudate (a generic term) found on the wound 

surface is a consequence of the soft tissue oedema18. 

Effi cient management of oedema and the associated 

exudate is a WBP requirement. Removal of oedema 

(excessive interstitial fl uid) from the deeper tissue may 

promote perfusion through a reduction in pressure on 

vessel walls19 20 and thus promote healing. 

HRT utilises high performance polymer gelling 

agents in its construction. These agents assist in the 

modulation of matrix metallo proteases (MMPs)21 and 

in combination with the cellulose fi bres provide hydro-

dynamic performance that ensures the effi cient man-

agement of large volume of exudate, high level of fl uid 

retention, modulation of MMPs, management of bio-

burden, maintenance debridement22-24 and extended 

duration of application12 23-26.

NPWT provides continuous removal of wound ex-

udate5 and thereby retains, via the evacuation tube, 

the exudate in a canister distal to the wound. Exudate 

contains MMPs and their proteolytic activity in chronic 
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wounds is a contributor to chronicity27. It is reasonable 

to assume that through the removal from the wound 

of exudate that contains harmful MMPs progression to 

healing will be supported. Provided the negative pres-

sure is adequately maintained and the collecting can-

ister is of adequate size, the need for frequent NPWT 

dressing changes is avoided.

A reduction in nursing time is claimed with both 

modalities28 12 29 30. 

 

Bacterial burden
All wounds are considered to be contaminated with 

microorganisms and the opportunity for an increase 

in the microbial populations is therefore constantly 

present. While an increase in numbers is not necessari-

ly indicative of ensuing infection the microbial popu-

lations need to be controlled by the host’s immune 

defence systems so that the host maintains a position 

of control. Removal of the bioburden from the wound 

surface is therefore an important management consid-

eration since it will reduce the total bacterial load the 

immune system will have to deal with.

Exudate that emanates from the wound bed pro-

vides not only an ideal medium for bacterial prolifera-

tion but has the potential to provide a source of sus-

tained nutrition to the microbial populations residing 

on the wound bed31. Thus the swift removal of this fl uid 

provides not only a cleansing action of the wound bed 

but deprives the microbial populations of a potential 

fl uid and nutrient source which would support their sur-

vival and proliferation. It is reasonable to assume that a 

process of continuously cleansing a wound through the 

sluicing action of the wound bed with endogenously 

produced exudate may have a role to play in reduction 

of the wound bioburden32. Evans has reported on the 

control of wound bioburden using sorbion sachet S26 

with similar fi ndings being made elsewhere33 34.

Willy35 lists continuous wound cleansing after ad-

equate primary surgical debridement, as a mechanism 

by which NPWT may support wound healing. Converse-

ly, some studies have noted no change or an increase 

in the bioburden during the use of NPWT although 

this did not appear to effect the healing process36 37. 

 Additionally, a reduction in wound bioburden may re-

sult from application of NPWT through prevention of 

proximal spread from the wound surface38.

Debridement 
Debridement has a vital role to play in preparation of 

the wound bed39. Slough is now considered by some to 

be not just an infection risk factor but a manifestation 

of infection itself40. This consideration raises the stakes 

as regards not only debridement but also manage ment 

of the wound bioburden when considered as a compo-

nent of the wound bed preparation process. 

As both NPWT and HRT are positioned as having 

the capacity to contribute to the WBP process, effi cacy 

in debridement performance is an important considera-

tion. HRT has been recorded as possessing signifi cant 

potential to assist autolytic debridement. In a case re-

port series Romanelli and colleagues23 found signifi cant 

wound debriding capability when using HRT and stated 

„In 10 out of 10 cases a signifi cant change in tissue 

types was observed so that a stark reduction in pres-

ence of slough was seen.” In a 53 patient HRT clinical 

evaluation Cutting24 found a reduction in slough to-

gether with an increase in the granulation tissue over a 

4 week period. 

The value of NPWT as a facilitator of debridement 

is not so positive. Sullivan et al5 have included discrete 

contraindications to NPWT for use in chronic wound 

management and these include necrotic tissue with 

 eschar5.

In a retrospective study of NPWT use in a vascular sur-

gery unit (74 patients with 77 wounds) it was found that 

the appearance of wound slough was a reason for discon-

tinuation of NPWT in nine cases, exceeding the six cases 

when NPWT was discontinued due to poor healing41. 

Correction of wound biochemical 
abnormalities

Chronic wounds are in a state of chronic infl amma-

tion42. This statement is supported by studies that have 

reported on the analysis of the comparative differences 

in the components of chronic and acute wound fl uid 
43-46. In brief there is a decrease in chronic wound mi-
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togenic cellular activity whereas acute wound fl uid pro-

motes DNA synthesis.

HRT dressing is able to modulate wound pro-

teases21 and is categorised within the UK Drug Tariff as 

a  protease modulator24. 

NPWT removes with the excess wound fl uids pro-

teolytic enzymes and cytokines that are directly related 

to delayed healing38. 

Both modalities possess the capability to promote 

granulation tissue12 24 32 47.

Discussion
The expert panel discussion highlighted the interes ting 

clinical performance similarities between negative pressure 

wound therapy (NPWT) and sorbion’s HRT dressing, par-

ticularly in terms of wound bed preparation and specifi -

cally in relation to exudate management, improved wound 

conditions, the effect on generation of granulation tissue 

and associated decrease of wound surface and volume 

that can be achieved with each modality. Generally speak-

ing, effi cient exudate management is achievable in clinical 

practice if the most appropriate resources are utilised. De-

vice performance criteria should include functions that are 

in addition to management of exudate volume; ability to 

manage a large volume of exudate, fl uid retention, modu-

lation of MMPs, management of bioburden, continuing 

debridement and extended duration of application. The 

question of which modality is the most benefi cial in broad 

wound healing terms is not the main focus of this report 

but rather an exploration of the circumstances in which 

either modality be used so that optimal therapeutic benefi t 

is achieved in conjunction with promoting patient concord-

ance together with any related cost effi cacy considerations. 

The group discussion led to the construction of 

 Tables 3 and 4 listing the advantages and indications 

for use together with the disadvantages and contrain-

dications of NPWT and HRT modalities. 

NPWT
Advantages and indications for use Disadvantages and contra indications for use

Large open wounds where stability of the wound  margin 
may be promoted in conjunction with  application of the 
seal dressing

Change of dressing / canister risk of infection and 
X-contamination increases 

Heavily exudating wounds with a concurrent  reduction in 
soft tissue oedema

Diffi culty in maintaining an effective vacuum seal

Where the reduction in soft tissue oedema will allow for an 
increase in tissue perfusion

Foam (dressing) fragmentation and retention

Where there is a perceived convenience for the  attending 
clinician

Lacks debriding capability

Where rapid closure of large wounds is desired May cause pain from effects of the vacuum and at dressing 
change

Primary closed wounds May promote bleeding

Risk of overuse and misuse

Confusion arising from misinformation / poor education

Reduces patient mobility

Signifi cant unit cost / consumables implications

Unsubstantiated claims made that increased perfusion 
 obviates the need for pressure relief in pressure ulcers

Not indicated for bleeding wounds

Should not be applied in close proximity to major blood 
vessels.

Table 3
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Advantages and indications for use Disadvantages and contra indications for use
Heavily exudating wounds Can get heavy when soaked if left for too long

Clinician convenience (reduction in dressing changes) Diffi culty in retaining/securing dressing in situ 
sometimes

Reduction in material costs Diffi culty experienced when applied to very narrow/
deep fi stulae/sinuses

Reduction in nursing time Intimate conformability may be diffi cult on highly 
 undulating wound bed

Negligible risk of bleeding Dressing cannot be cut to shape

Low (dressing) adhesion Not suitable for ‘dryer’ wounds

No fragmentation

Provides autolytic debridement

Simple to use

Promotes granulation

Provides fl uid shift – wound surface to dressing

Sequesters bacteria

Reduces bacterial burden 

Modulates MMPs

Minimises wound infl ammation

Reduces wound pH

Reduces peri-wound TEWL

Hydration Response Technology

Kwon Lee et al1 stated that their clinical results in-

dicated interesting similarities between NPWT and HRT. 

The HRT level of performance in managing exudate, the 

improved wound conditions, the increase in percentage 

of granulation tissue and decrease of wound surface and 

volume, demonstrated to these authors a hitherto pre-

viously unpublished similarity to what might have been 

expected if the treatment modality had been NWPT.

The deliberations of the expert group led to the gen-

eration of a recommended set of circumstances for NPWT 

use when the same performance advantages could not 

be better achieved when using HRT (Table 5). It is inter-

esting to note that the indications for circumstantial use 

of NPWT are not as extensive as one may have presumed. 

NPWT has been ‘traditionally’ used to manage 

wounds with a heavy production of exudate. The expert 

group discussion and associated clinical experience clear-

ly indicates a performance overlap between NPWT and 

HRT. Wound care is a dynamic activity where adjustments 

in practice follow advances in science and technique. The 

expert group estimated that where in the past NPWT 

would have been the preferred option, today, the situa-

tion is now reversed and they are now using HRT in eight 

out of ten indications. The reasons for this are not just 

clinical (risk of x-contamination, diffi culty in maintaining 

an effective seal, dressing fragmentation/retention, lack 

of debriding capability, pain from vacuum and dressing 

change, propensity to cause bleeding), but include risks 

from overuse/misuse, confusion from misinformation/

poor education, high cost of units/consumables, and re-

strictions on patient mobility. 

Table 5 leads us to conclude that NPWT should only 

be recommended in the three identifi ed circumstances 

and consequently HRT is the preferred modality in all 

other situations. 

Table 4
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NPWT preferred indications HRT comparative performance
Large open wounds that benefi t from stabilisation of 
the wound margin as provided by the dressing seal 
in conjunction with the negative pressure. e.g. intra 
 abdominal compression syndrome

HRT dressing may be retained in place by adhesive 
tape but would not provide wound margin stabili-
sation of a comparative level

Large deep wounds that have an irregular geometry 
(provided an effective seal can be maintained).

HRT dressing is suitable for large wounds but would 
struggle to obliterate all areas of dead space in a 
wound that possesses multiple wound bed topo-
graphical irregularities

When a reduction in interstitial pressure (and 
 subsequent increased capillary perfusion) is required. 

Although HRT dressing would appear to possess a 
strong osmotic pull this has yet to be quantitatively 
measured. 

Conclusions
The reader will appreciate that adequate wound 

bed preparation is a necessary prequel to healing. 

What emerged from the discussion of the expert group 

was that similar performance attributes exist between 

NPWT and a dressing that utilises Hydration Response 

Technology. The discussion and supportive literature 

suggest that each modality possesses the potential to 

save costs in relation to nursing time. When considering 

the comparative daily costs of NPWT and HRT the bal-

ance would appear to tip heavily in favour of Hydration 

Response Technology. This fact, together with the ad-

vantages in respect of patient mobility from application 

of HRT dressing and associated potential for increased 

patient concordance strongly suggests that HRT is the 

dressing of choice in the management of moderate to 

highly exuding wounds. 

It is the view of the expert panel that only in the set 

of circumstances outlined in Table 5 preference of mo-

dality should be ascribed to NPWT. This bold statement 

will no doubt be a surprise to many, especially those 

who have placed a heavy reliance on NPWT to man-

age wounds in the past. However, this is not the fi rst 

time that scepticism as regards NPWT and perceived 

advantages over modern wound dressings has been 

raised48. Perhaps it is now time to view with ‘new eyes’ 

the precise role of NPWT in modern wound healing and 

thereby bestow advantages to patient and health care 

provider alike.

Table 5

Report_12-Seiter_South_Africa.indd   9 24.01.11   09:34



10

References:
1.  Kwon Lee S, Maloney S, Hermans MHE. sorbion sachet S in wound bed preparation: Clinical Results of a 

10-patient evaluation: Northeast Surgical Associates of Ohio, Ltd. Independence, Ohio 44131, 2009.

2.  Moore K. Cell biology of normal and impaired healing. In: S.L. Percival, Cutting KF, editors. Microbiology of 

wounds. Boca Raton, FL: CRC Press, 2010:151-85.

3.  Nelson A. Is Exudate a Clinical Problem. In: (Eds.) Cherry, G., Harding, K. Proceedings, Joint Meeting, 

 European Wound Management Association and European Tissue Repair Society. Management of Wound 

Exudate. London:. Churchill Communications Europe 1997.

4.  Schultz GS, Sibbald RG, Falanga V, Ayello EA, Dowsett C, Harding K, et al. Wound bed preparation: 

a systematic approach to wound management. Wound Repair Regen 2003;11 Suppl 1:S1-28.

5.  Sullivan N, Snyder DL, Tipton K, Uhl S, Schoelles KM. Negative Pressure Wound Therapy Devices. Technology 

Assessment Report: ECRI Institute, 2009.

6.  Beldon P. Topical negative pressure dressings and vacuum assisted closure. Wound Essentials 2005;1:110-14.

7.  Miller MS, McDaniel C. Treating wound dehiscence with an alternative system of delivering topical negative 

pressure. Journal of Wound Care 2006;15(7):321-24.

8.  Lee HJ, Kim JW, Oh CW, Min WK, Shon OJ, Oh JK, et al. Negative pressure wound therapy for soft tissue 

 injuries around the foot and ankle. J Orthop Surg Res 2009;4:14.

9.  Thompson G. An overview of negative pressure wound therapy (NPWT). British Journal of Community 

 Nursing 2008;13(6):S23-4, S26, S28-30.

10.  Morris GS, Brueilly KE, Hanzelka H. Negative pressure wound therapy achieved by vacuum-assisted closure: 

Evaluating the assumptions. Ostomy Wound Management 2007;53(1):52-7.

11.  Kwon Lee S. Primary wound dressing - sorbion sachet S. Open letter 30th November 2010. Independence: 

Northeast Surgical Associates of Ohio Ltd, 2010.

12.  Chadwick P. The use of sorbion sachet S in the treatment of a highly exuding diabetic foot wound. 

The Diabetic Foot Journal 2008;11(4):183-86.

13.  Cherry GW, Harding KG, Ryan TJ. Wound Bed Preparation. International Congress and Symposium Series 

250. London, UK: Royal Society of Medicine Press Ltd, 2000.

14.  Falanga V. Classifi cation for Wound Bed Preparation and Stimulation of Chronic Wounds (Editorial). Wound 

Repair and Regeneration 2000;8(5):347-52.

15.  Sibbald RG, Williamson D, Orsted HL, Campbell K, Keast D, Krasner D, et al. Preparing the wound bed- 

debridement, bacterial balance, and moisture balance. Ostomy Wound Manage 2000;46(11):14-22, 24-8, 

30-5; quiz 36-7.

16.  Schultz GS, Barillo DJ, Mozingo DW, Chin GA. Wound bed preparation and a brief history of TIME. Wound 

Repair and Regeneration 2004;1(1):19-32.

17.  O’Brien JG, Chennubhotla SA, Chennubhotla RV. Treatment of edema. American Family Physician 

2005;71(11):2111-17.

18.  Thomas S. Assessment and management of wound exudate. Journal of Wound Care 1997;6(7):327-30.

19.  Ichioka S, Watanabe H, Sekiya N, Shibata M, Nakatsuka T. A technique to visualize wound bed 

 microcirculation and the acute effect of negative pressure. Wound Repair Regen 2008;16(3):460-5.

20.  Wackenfors A, Sjogren J, Gustafsson R, Algotsson L, Ingemansson R, Malmsjo M. Effects of vacuum-assisted 

closure therapy on inguinal wound edge microvascular blood fl ow. Wound Repair Regen 2004;12(6):600-6.

21.  Wiegand C, M. A, Ruth R, Hipler U-C. Polyacrylate superabsorbers bind infl ammatory proteases in vitro. Poster 

presentation - Wounds-UK. Harrogate International Conference Centre, Harrogate, UK: Wounds-UK, 2008.

Report_12-Seiter_South_Africa.indd   10 24.01.11   09:34



11

22.  Treadwell T, Walker D, Mara L, Dixon M. Effectiveness of sorbion Sachet S in the treatment of the highly 

 exudating wound; Poster presentation. Symposium on Advanced Wound Care. Gaylord Palms Resort & 

 Convention Center, Kissemmee, Orlando, FL, USA, 2010.

23.  Romanelli M, Dini V, Bertone M. A pilot study evaluating the wound and skin care performances of the 

Hydration Response Technology dressing: a new concept of debridement. Journal of Wound Technology 

2009;5:1-3.

24.  Cutting KF. Managing wound exudate using a super-absorbent polymer dressing: a 53-patient clinical 

 evaluation. Journal of Wound Care 2009;18(5):200-05.

25.  Armitage M, Macaskill C. Simplifying the management of complex chronic leg ulcers. Poster presentation – 

Wounds-UK 2009;Harrogate.

26. Evans J. Hydration response technology and managing infection. Journal of Community Nursing 

2010;24(1):15-16.

27.  Cutting KF. Wound exudate: composition and functions. British Journal of Community Nursing 

2003;8(9):(Suppl) 4-9

28.  Braakenburg A, Obdeijn MC, Feitz R, van Rooij IA, van Griethuysen AJ, Klinkenbijl JH. The clinical effi cacy 

and cost effectiveness of the vacuum-assisted closure technique in the management of acute and chronic 

wounds: a randomized controlled trial. Plast Reconstr Surg 2006;118(2):390-7; discussion 98-400.

29.  Wild T, Budzanowski T, Tüchler A. Clinical Observer Trial of the Properties of Hydroactive Wound Compresses 

with Superabsorbents in Exudate and Infection Management. sorbion AG 2005.

30.  Pham CT, Middleton P, Maddern G. Vacuum-Assisted Closure for the Management of Wounds: 

An Accelerated Systematic Review. ASERNIP-S Report No. 37. Adelaide, South Australia, December 2003.

31.  Wolcott RD, Cutting KF, Dowd S, Percival SL. Types of wounds and infections. In: S.L. Percival KFC, editor. 

The Microbiology of Wounds. Boca Raton, FL, USA: CRC Press, Taylor and Francis Group, 2010.

32.  Morykwas MJ, Argenta LC, Shelton-Brown EI, McGuirt W. Vacuum-assisted closure: a new method for 

wound control and treatment: animal studies and basic foundation. Ann Plast Surg 1997;38(6):553-62.

33.  Kramer A, Maassen A. Wound dressings from a hygienic point of view using the example of sorbion sachet 

S. GMS Krankenhaushygiene Interdisziplinär 2009;4(2):1-7.

34.  Sharp CA. Managing the wound environment with Hydration Response Technology. Wounds-UK 

2010;6(2):112-15.

35.  Willy C, editor. The theory and practice of vacuum therapy. Scientifi c basis, indications for use, case reports, 

practical advice. Ulm,Germany: Lindqvist book publishing, 2006 p405.

36.  Weed T, Ratliff C, Drake DB. Quantifying bacterial bioburden during negative pressure wound therapy: does 

the wound VAC enhance bacterial clearance? Ann Plast Surg 2004;52(3):276-9; discussion 79-80.

37.  Moues CM, Vos MC, van den Bemd GJ, Stijnen T, Hovius SE. Bacterial load in relation to vacuum-assisted clo-

sure wound therapy: a prospective randomized trial. Wound Repair Regen 2004;12(1):11-7.

38.  Gustafsson R, Sjogren J, Ingenansson R. Understanding topical negative pressure therapy. Topical negative 

pressure in wound management. . EWMA position document. London: Medical Education Partnership Ltd., 

2007.

39.  Falabella AF. Debridement and wound bed preparation. Dermatologic Therapy 2006;19(6):317-25.

40.  Cutting KF, Wolcott R, Dowd SE, Percival SL. Biofi lms and signifi cance to wound healing. In: S. L. Percival 

KFC, editor. The microbiology of wounds. Boca Raton, FL, USA: CRC Press, Taylor and Francis Group 2010.

41.  Ha J, Phillips M. A retrospective review of the outcomes of vacuum-assisted closure therapy in a vascular sur-

gery unit. WOUNDS 2008;20(8):221-29.

Report_12-Seiter_South_Africa.indd   11 24.01.11   09:34



12

42.  Wolcott RD, Rhoads DD, Dowd SE. Biofi lms and chronic wound infl ammation. Journal of Wound Care 

2008;17(8):333-41.

43.  Bucalo B, Eaglstein WH, Falanga V. Inhibition of cell proliferation by chronic wound fl uid. Wound Repair 

 Regen 1993;1(3):181-6.

44.  Katz MH, Alvarez AF, Kirsner RS, Eaglstein WH, Falanga V. Human wound fl uid from acute wounds 

 stimulates fi broblast and endothelial cell growth. J Am Acad Dermatol 1991;25(6 Pt 1):1054-8.

45.  Harris IR, Yee KC, Walters CE, Cunliffe WJ, Kearney JN, Wood EJ, et al. Cytokine and protease levels in 

 healing and non-healing chronic venous leg ulcers. Exp Dermatol 1995;4(6):342-9.

46.  Baker EA, Leaper DJ. Proteinases, their inhibitors, and cytokine profi les in acute wound fl uid. Wound Repair 

Regen 2000;8(5):392-8.

47.  Morykwas MJ, Faler BJ, Pearce DJ, Argenta LC. Effects of varying levels of subatmospheric pressure on the 

rate of granulation tissue formation in experimental wounds in swine. Ann Plast Surg 2001;47(5):547-51.

48.  Greenhalgh DG. Editorial: Negative pressure, a panacea or not? Wound Repair and Regeneration 

2007;15:433.

Report_12-Seiter_South_Africa.indd   12 24.01.11   09:34


