
Abstract:

Objective: To develop a mobile application (app) to assist health professionals 
in the cleansing of wounds. The app aids in the evaluation of the wound 
and recommends wound cleansing procedures according to the wound 
characteristics.Methods: A contextualized instructional design was used in the 
development of a mobile app. A literature search was carried out to identify 
relevant studies for its construction. The development of the mobile app 
included the selection of multimedia app tools, definition of the navigation 
structure, planning of the environment configuration, and building of an 
environment for downloading the app to the mobile device.Results: The 
literature search yielded 15 articles. A mobile app was created with an easy-
to-use graphic interface. The application stores the patient’s demographic 
and clinical information, health professional’s information, clinical evaluation 
of the wound, and recommends wound cleansing procedures and cleansing 
agents.Conclusion: The mobile app may be used in clinical practice to assist 
health professionals in the cleansing of wounds and in the selection of nursing 
interventions according to the different types of tissue, as well as in nursing 
education.

Palavras-chave: Mobile application; software; therapeutic irrigation; 
debridement.

Resumen:

Objetivo: desarrollar una aplicación móvil (aplicación) para ayudar a los profesionales 
de la saluden la limpieza de heridas. La aplicación ayuda en lae valuación de la herida 
y recomienda procedimientos de limpieza de la herida según las características 
de la herida. Métodos: Se utilizó un diseño instruccional contextualizado en el 
desarrollo de una aplicación móvil. Se realizó una búsqueda bibliográfica para 
identificar estudios relevantes para su construcción. El desarrollo de la aplicación 
móvil incluyó la selección de herramientas de aplicaciones multimedia, la definición 
de la estructura de navegación, la planificación de la configuración del entorno 
y la creación de un entorno para descargar la aplicación al dispositivo móvil. 
Resultados: La búsqueda bibliográfica arrojó 15 artículos. Se creó una aplicación 
móvil con una interfaz gráfica fácil de usar. La aplicación almacena la información 
demográfica y clínica del paciente, la información del profesional de la salud, lae 
valuación clínica de la herida y recomienda procedimientos de limpieza de heridas 
y agentes de limpieza. Conclusión: La aplicación móvil puede usar se en la práctica 
clínica para ayudar a los profesionales de la saluden la limpieza de heridas y en la 
selección de intervenciones de enfermería de acuerdo con los diferentes tipos de 
tejido, así como en la educación de enfermería.

Palabras clave: aplicación móvil; software; irrigación terapéutica; 
desbridamiento
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introduction

The use of computational technologies in education and health care practice has 

improved the teaching-learning and theory-practice relationships as they are adap-

ted to the needs of patient management and contemporary educational models. Vir-

tual learning environments have shown that interactivity favours the learning pro-

cess, improving the quality and safety of the health care delivered1-3. The current trend 

towards the use of mobile devices may be attributed to their ease of use, ability to 

provide access to the Internet, and the integration of multiple functions through dif-

ferent applications (apps). 

An app is a software with a specific function and able to assist us in certain tasks. 

Mobile devices are important tools because a large number of students and professionals 

have one almost always available due to their portability. The use of apps for preventive, 

therapeutic, diagnostic, and educational purposes in the health field is innovative and ge-

nerates interest and motivation in learning4.

The nursing professional plays an important role in the selection of products and pro-

cedures for wound management. Wound cleansing allows the health professional to ins-

pect and evaluate the type of tissue and amount of exudate present in the wound bed. 

The cleansing process should remove the bacteria from the wound bed without the need 

for antiseptics5,6. The use of proper materials and techniques is necessary for an adequate 

wound cleansing7,8, which is the first step in wound care. The choice of the cleansing tech-

nique and cleansing agents should be based on scientific evidence. It is also important for 

the professional to have access to the institution’s protocols of wound management. Evi-

dence-based recommendations for the use of appropriate materials and protocols contri-

bute to the decision-making process in clinical practice9-11.

However, our experience shows that many health professionals perform wound cle-

ansing inadequately and sometimes use cleansing agents that are toxic, especially to the 

granulation tissue. There is a lack of protocols in a readily available format for the use of 

correct techniques and products for wound care management.

In the United States, regarding the state of technology in health, they point out that 

only 30% of American health professionals have already recommended health and well-



3ISSN 2236-5834		                  

ness apps or “wearables” to their patients. In Brazil, 29% of people use mobile applications 

and wearable devices to monitor their own health15-18.

The use of technology in the health area has great potential to improve the health 

of individuals by stimulating their engagement in their treatment, improving the perfor-

mance of the assistance of health professionals, in addition to reducing costs by impro-

ving the quality of products. Health technologies can be aimed at both the patient and 

health professionals or both at the same time16,19-20.

The development of mobile apps for health professionals who provide care to patients 

with skin wounds has shown to be a useful strategy for training, diagnosis, and choosing 

of the therapeutic approach, especially in the light of the theory-practice relationship and 

in the interrelationships of knowledge and contextualization of learning12. Mobile devices 

hosting applications for health care management have been used more than books and 

journals by 45% to 85% of health professionals1,4,13-16.

Thus, the aim of this study was to develop a mobile app to assist health professio-

nals in the cleansing of wounds.

materials and methods

This descriptive, methodological study was conducted between April and September 

2017. The study was approved by the Research Ethics Committee of the Dr José Antônio 

Garcia Coutinho School of Medical Sciences of the University of Vale do Sapucaí, Brazil 

(approval number 1.046,148).

The contextualized instructional design (CID) methodology was used in the develo-

pment of the multimedia application. It involves a constructivist proposal, consisting of 

intentional planning, development, and use of specific didactic strategies, incorporating 

mechanisms that favour contextualization7,8.

For the construction of the algorithms regarding wound cleansing, a literature re-

view was carried out using the following databases: the Cochrane Library, Scientific 

Electronic Library Online (SciELO), Latin American and Caribbean Literature in Health 

Sciences (LILACS), U.S. National Library of Medicine (MEDLINE), International Nursing 

Index (INI), and Cumulative Index to Nursing and Allied Health Literature (CINAHL). The 
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search was performed using the following descriptors: “mobile applications”, “software”, 

“therapeutic irrigation”, and “debridement”.

The inclusion criteria were primary studies directly related to the topic, available as 

full text, and written in Portuguese, English, or Spanish. The exclusion criteria were books, 

book chapters, theses, dissertations, monographs, technical reports, articles that, after re-

ading the abstract, did not meet inclusion criteria, and duplicate publications. The search 

was not limited to a specific time period.

After the abstracts were read, articles describing cleansing techniques, jet irrigation, 

wound irrigation, debridement techniques, wound assessment, types of dressings used 

in wound debridement, and types of cleansing agents were obtained and read in full. The 

technological infrastructure was then defined and a flowchart was created to guide the 

development of the instrument (Figure 1).

The design and development of the app involved the planning and production of con-

tent, definition of topics, writing tasks, selection of media, and interface design. The text 

was organized into topic sections, which were connected by hypertexts. The next steps 

included the selection of multimedia app tools, definition of the navigation structure, 

planning of the environment configuration, and building of an environment for downloa-

ding the app to the mobile device. 



5ISSN 2236-5834		                  

Figure 1. Flowchart for the development of the mobile app for use in wound cleansing.

Figure legends

resultados

The selection of studies on which the construction of the mobile app was based in-

cluded 15 articles (Figure 2).
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Figure 2. Flowchart of the literature search.

To have access to the mobile app, the user has to complete a registration form by ente-

ring his or her name, professional identification number, email, and password (Figure 3, left).

A new patient is added to the system by providing the patient’s name, medical record 

number, national identification number, and date of birth (Figure 3, centre). The information is 

then recorded in the mobileapp database by pressing the“Send”button. Patient data from all 

assessments can be accessed by the health professional by choosing the time period of inte-

rest (Figure 3, right). Thus, the patient data for the selected time period is displayed, showing 

the type of wound tissue, wound size, type of wound edge tissue, and type of cleansing tech-

nique, cleansing agent, and primary dressing used for wound debridement (Figures 4, left).



7ISSN 2236-5834		                  

Figure 3. Display screen showing the graphical interface.(Left) User registration form; (centre) patient 

registration form; (right) access to patient records for a given time period.

The wound assessment begins with the professional determining the type of tissue pre-

sent in the wound bed and clicking on the appropriate button (“granulation tissue” or “necro-

tic tissue”) to access the cleansing protocol (Figure 4, centre). The wound measurements (i.e., 

width, length, depth, and displacement) are then entered into the system (Figure 4, right).

Figure 4. Display screen showing the graphical interface. (Left) Sample of a patient record showing the 
wound characteristics at a given time point; (centre) the algorithm for wound cleansing begins with the 
clinical assessment of the type of wound; (right) wound measurements are entered into the system.
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Following, the professional will select the type of tissue found in the wound edges (i.e., normal 

skin, peri-wound maceration, hyperaemia) and wound bed (i.e., epithelialized, granulation, or ne-

crotic tissue, slough, or eschar, as shown in Figure 5 (left and centre). The type and amount of wou-

nd exudate (Figure 5, right; Figure 6, left) and presence of signs of infection, including heat, redness/

erythema, oedema/swelling, and pain (Figure 6, centre) will also be evaluated. The professional has 

the option of taking a photograph of the wound and uploading it to the system (Figure 6, right). 

Figure 5. Display screen showing the graphical interface. The user selects the (left) type of wound edge; 
(centre) type of tissue in the wound bed; and (right) type of wound exudate.

Figure 6. Display screen showing the graphical interface. The user selects the (left) amount of exudate 
present in the wound; (centre) signs of infection if present; and (right) has the option to upload a picture 
of the wound for future reference.
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Photographs of the different types of viable and devitalized wound tissues are provi-

ded to assist the professional in identifying what type of tissue is present in the wound. A 

description of each type of wound tissue is also provided to aid in the identification.

After the wound tissue is properly classified, recommended instructions for wound 

cleansing will be presented, describing cleansing techniques and indicating primary dres-

sings, and cleansing agents to be used according to the type of wound tissue. 

Figure 7 shows photographs of wounds with viable granulation tissue (Figure 7, left, 

top) and wounds with granulation and non-viable tissue (Figure 7, left, bottom), as well as 

a button to access a description of each type of wound tissue. Examples of recommended 

instructions for the cleansing of wounds with granulation tissue with and without exudate 

are seen in Figure 7 (centre and right, respectively).

Figure 7. Display screen showing the graphical interface. (Left) Photographs of wounds with viable and 
non-viable granulation tissue, and a button to access a description of each type of wound tissue; exam-
ples of instructions for the cleansing of wounds with granulation tissue (centre) with exudate and (right) 
without exudate.

Figure 8 shows photographs of wounds with slough (Figure 8, left, top) and necrotic tissue 

(Figure 8, left, bottom), and a selection button for the user to indicate the type of tissue found in 

the wound. A sample of recommended instructions for the cleansing of wounds with necrotic 

tissue is depicted in Figure 8 (right), including a menu with buttons leading to the description of 

each debridement technique (enzymatic, autolytic, mechanical, or instrumental debridement).
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Figure 8. Display screen showing the graphical interface. (Left) Photographs of wounds with slough and 
necrotic tissue, and an option button to select the type of wound tissue; (right) sample of instructions for 
the cleansing of wounds with necrotic tissue and a menu with buttons to access the description of each 

type of debridement. 

The application for registration of the mobile app software was made to the Brazilian 

National Institute of Industrial Property, Ministry of Development, Industry and Foreign 

Trade

discussão

A mobile app for wound cleansing was created in Brazilian-Portuguese language for 

Android mobile devices using Android Studio, made available by Google. The mobile app 

will also be made available for the operating system iOS in a near future. It is freely avai-

lable for download on the Internet and will probably be used on a large scale, both in the 

urban and rural areas in Brazil, because it can be operated either online or offline. The 

main advantage of developing educational tools is the possibility of their use by many 

individuals (students and professionals)17.

The app has a user-friendly graphical interface. The project interface consists of a da-

tabase composed of 4 registers containing the (1) patient’s demographic and clinical in-

formation, (2) health professional’s information, (3) clinical evaluation of the wound, and (4) 

the therapeutic interventions performed. 
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Record keeping is one of the most important forms of communication of the health 

professional. It establishes an effective communication among health professionals invol-

ved in the patient care; serves as the basis for the elaboration of a care plan; is a source of 

information for the evaluation of the care provided; serves to monitor the evolution of the 

patient; is a legal document, both for the patient and nursing team regarding the provided 

care; and contributes to the nursing audit, teaching, and research in nursing18-20. The syste-

matic recording of wound assessments and the types of dressings used in the treatment 

is a fundamental element to ensure quality nursing care. The intervention documenta-

tion has to be clear and precise, without omitted data. The assessment of the wound and 

evaluation of its evolution require criteria and instruments that facilitate the annotation of 

the wound characteristics and factors affecting wound healing. It is important for profes-

sionals to use standard procedures12. The implementation of protocols for wound preven-

tion and treatment is essential, as well as the formation of an interdisciplinary team (e.g., 

plastic surgeon, nurse, nutritionist, and physiotherapist) to deliver patient-centred care18-20.

The mobile app developed in this study allows the wound type and size, wound tissue, 

type and amount of exudate, and wound location to be recorded in the system. Health pro-

fessionals need to make decisions based on the knowledge of skin anatomy, physiology of 

wound healing, and factors that affect wound repair. These professionals have to know the 

types of wounds and different forms of treatment available, and develop the ability to evalua-

te the clinical aspects of the wound, including tissue loss, wound location and size, characte-

ristics of the wound edges, and the presence of exudate, pain, and signs of infection10,20.

The mobile app also presents options for therapeutic interventions, such as wound 

cleansing techniques and use of cleansing agents and primary dressings, based on 

the type of wound bed tissue. Saline solution or tap water, when applied with ade-

quate pressure to the wound surface, is sufficient to remove debris, bacteria, foreign 

bodies, and loose devitalized tissues from the wound bed19,21, according to the guide-

lines of the Wound, Ostomy and Continence Nurses (WOCN) Society21,22. Wounds with 

granulation tissue should be cleansed using the jet irrigation technique, which remo-

ves debris without causing trauma to the wound. Optimum cleansing pressure ranges 

from 4 to 15 psi. A 20-ml syringe coupled to an 18-G needle (or 40x12 needle) provides 
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an irrigation pressure of approximately 9 psi, which is sufficient to remove material 

adhering to the wound surface22,23.

The cleansing procedure for wounds with devitalized tissue involves the use of 0.9% 

saline solution or tap water, smearing, and primary dressings for wound debridement. 

The professional may choose among the different debridement techniques, such as the 

enzymatic debridement with 10% papain and collagenase, autolytic debridement using 

hydrogel and hydrocolloid plate, instrumental debridement such as escharotomy.

Debridement is the removal of non-viable tissue present in the wound surface and 

is part of the autolytic and physiological processes of wound healing under normal and 

adequate conditions. Neutrophils and macrophages act in the inflammatory phase, di-

gesting and removing cellular debris. The natural process of debridement, however, be-

comes insufficient with the accumulation of devitalized tissue in the wound. The incre-

ased demand for phagocytic cells slows down the healing process. Thus, debridement 

is an essential element for the success of a topical therapy20,22,24, reducing the bacterial 

load of the wound to prevent infections and aiding in the visualization and evaluation 

of the wound24,25.Instrumental debridement consists of removing necrotic tissue using 

a scalpel, scissors, laser, or another cutting instrument8,25. Mechanical debridement or 

smearing is the removal of necrotic tissue with the application of a mechanical force25. 

Enzymatic debridement is the topical application of enzymatic debriding agents directly 

on the necrotic tissue20; and the autolytic debridement and the use of synthetic dressin-

gs that lead to the natural breakdown of the devitalized tissue with the aid of enzymes 

commonly present in wound fluids25.

Wound treatment requires advanced intervention, centered on a holistic approach, 

guiding health professionals to base practice on scientific evidence. The applications used 

in the area of care favor the improvement of care and assistance with minimal possible 

risk, without damage and adverse events, in short, quality care8,19.

Applications used in health are considered important tools for dealing with various 

problems in the care and management of health services. Studies based on scientific evi-

dence are based on guidelines of a technical, organizational and political nature, and focus 

on the standardization of clinical, surgical and preventive procedures. The development of 
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new applications requires the incorporation of new technologies that meet the needs of 

treatment and organizations that provide healthcare20,30.

Mobile apps can be a tool for interactivity and exchange of information among he-

alth professionals. Interactivity is an important factor to consider when developing a 

mobile app, which allows users to exchange experiences and pose questions in real time 

when connected to the Internet26-28-30.

The mobile app is expected to be very useful in the cleansing of wounds in clinical 

practice and nursing education, providing information for nursing professionals regar-

ding wound cleansing technology.

conclusion

This study described the planning and development of a mobile app for the cleansing 

of wounds. The validity and reliability of the application have yet to be tested in further 

studies. This app may be used in clinical practice to assist health professionals in the cle-

ansing of wounds and in the selection of nursing interventions according to the type of 

tissue present in the wound, as well as in nursing education.
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