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These amazing little creatures eat away 
dead bits of skin and leave only healthy 

skin

Good circulation is essential for wound 
healing. Circulating blood delivers all the 
healing components to the site of injury.

High blood pressure or poor circulation 
can have a detrimental effect on the 

wound healing process.

Inflammation is a balancing act. Mild 
inflammation is good, its part of the 

inflammatory phase of wound healing.

Severe or chronic inflammation can lead 
to chronic non-healing wounds.

Manuka Honey from New Zealand can 
help keep the wound clean AND help 

healing

Coagulation is part of the hemostasis 
stage of wound healing. If a clot isn’t 
formed the patient is at risk of blood 

loss. 

Neutrophils are a group of white blood 
cells that have a major role in preventing 

infection. They also have numerous 
other functions in coordinating the 

wound healing response.
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Macrophages are specialized white 
blood cells. They are constantly hungry 

and go around eating and digesting 
harmful organisms via the process of 

phagocytosis.

Myofibroblasts differentiate (mutate) 
from the common fibroblast. They 

develop muscle fiber's allowing them to 
pull on the wound edges and close the 

wound.

Dressings such as plasters help to 
prevent infection. Beware, dressings 

need to be changed regularly.

Skin grafts are pieces of skin taken from 
another area on the patient, a donor 

animal or have been synthetically made. 
They provide the optimum conditions 

for wound healing to occur.

Collagen fibers are a major component 
of the extracellular matrix surrounding 

cells within tissues. 

Think of collagen as the scaffolding, the 
cells are the builders, and the tissue as 

the building they are making and 
maintaining.

Stiches are used on lacerations when 

they are deep, long, wide or do not stop 

bleeding after 10 mins.
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Nutrition and diet are incredibly 
important for efficient wound healing. 
Food rich in vitamins and anti-oxidants 

can help regulate the inflammatory 
phase of wound healing.

Regular exercise helps to maintain good 
circulation essential for wound healing. 

It also helps to optimize biological 
utilization of nutrients and improves 

regulation of immune cells and 
inflammation.

Moist environments can facilitate the 
healing process by preventing 

dehydration and enhance new blood 
vessel development (angiogenesis). 

UV can cause mutations that result in 
cells undergoing programmed cell 
death. If these mutant cells don’t 
undergo this process cancers, like 

melanoma, can develop.

The older you get the longer the re-
modelling phase of wound healing takes. 

That’s why it is unlikely to still have a 
scar from your childhood, but more 

common to scar later in life. 

Can be used to clean a dirty wound. 
Prevents the growth of disease-causing 

microorganisms.
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Bactria can be good and bad.

Our skin is covered with natural 
commensal bacteria that keeps our skin 

healthy.

If a wound becomes colonized by a 
disease-causing bacteria it can prevent 

healing.

Fungi are eukaryotic organisms that 
include yeast and mold. On skin, fungi 

usually only penetrate the outer 
keratinized tissue and cause a mild 

inflammatory response.

It’s rare, but wounds can extend beyond 
the boundary of the original wound. This 

means they are getting bigger, 
progressive and more difficult to treat.

A scar is formed from an overproduction 
of collagen. Scarring becomes more 

common as we get older.

Inflammation is a balancing act. Mild 
inflammation is good, its part of the 

inflammatory phase of wound healing.

Severe or chronic inflammation can lead 
to chronic non-healing wounds.

Blistering is the bodies own wound 
dressing. Developed to keep the wound 
clean. They usually heal on their own.
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Tetanus is cause by the bacterium 
Clostridium Tetani. The bacteria 

produces a neurotoxin that causes 
extreme muscle spasms. Can be found in 

puncture wounds.

Methicillin-resistant Staphylococcus 
aureus refers to a group of bacteria 

that’s resistant to several antibiotics. 
Making infected wounds very difficult to 

treat. 

A bacteriophage is a type of virus that 
infect bacteria. They can make bacteria 

more resistant or can kill bacteria.

Phage therapy is a promising treatment 
option for antibiotic resistant bacteria.

Klebsiella pneumoniae, gram negative, 
facultative anaerobe, rod-shaped. Cause 
of pneumonia in the lungs but has been 

found in chronic wounds.

Gram-negative, aerobic, rod-shaped 
bacteria. Commonly found forming 

biofilms in wounds, making it difficult to 
treat with antibiotics.

Gram-positive, round shaped, facultative 
anaerobe. Usually, part of commensal 
bacteria but can be an opportunistic 

pathogen in wounds.
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Interleukin 1 beta is a pro-inflammatory 
cytokine. Increased production can lead 

to non-healing.

An effective immune response is 
essential for wound healing. 
Autoimmune diseases that 

downregulate the immune response can 
lead to reduced healing and increased 

risk of infection.

Diabetes can result in diabetic foot 
ulcers. The cause is multifactorial, 

include reduced circulation to 
extremities and poor immune response.

Phycological and physical stress can lead 
to an over-production of pro-

inflammatory mediators. Prolonging 
inflammation is not desirable for wound 

healing.

Smoking has found to increase the 
release of pro-inflammatory cytokines. 

Chronic inflammation can lead to 
reduced healing capacity.

Obesity can cause poor circulation and 
proinflammatory signaling.
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Rubbing alcohol can be used as an 
antiseptic.

Excess consumption of alcohol can 
hinder the immune response and 

increase the risk of infection. It also 
causes major dehydration of the tissue. 

Genetics can be good and bad, by having 
more effective wound healing or 

impaired healing.

Wound healing becomes more delayed 
the older we get.

Nutrition and diet are incredibly 
important for efficient wound healing. 

Processed food and foods high in 
saturated fats, increase pro-

inflammatory signaling.

Prolonged hypoxia leads to delayed 
wound healing as conditions are not 

optimum.

High blood pressure results in poor 
circulation, hindering the wound healing 

process.
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Antibiotics are medicines that help stop 
infections. Penicillin was the first 

antibiotic discovered in 1928 by Scottish 
microbiologist Alexander Flemming.

B-cells are lymphocytes and play a vital 
role in the immune response to 

infection. They produce antibodies.

Transforming growth factor beta is a 
multifunctional cytokine that plays a 

vital role in successful healing.

Immunoglobulin G is the main type of 
antibody found in response to a 

pathogenic infection. 

Monocytes are white blood cells and 
precursors to macrophages. They play 

an essential role in the immune 
response. 

Antibiotics T-cell IgG

B-cell

T-cells are lymphocytes and play a vital 
role in the immune response to 

infection.

T-cell

TGF-β Monocyte



Wound Healing Game

Secondary

Curriculum Levels: Third and Fourth

Introduction – Nurses everywhere

Today you are all going to be nurses in the NHS Lothian dermatology department. You are going to see a range of 

patients with various skin conditions and you need to diagnose and treat the patients. But, first let’s get to know the 

different stages of wound healing.

Wound Healing – 4 stages

1. Haemostasis – Immediately after injury, blood vessels contract and a clot is formed. 

2. Inflammation - In the process of haemostasis numerous things are recruited to the site of injury, including immune 

cells to prevent infection. This stage is complex with a lots of messages (messenger proteins) being sent and 

received to orchestrate the healing process. The by-product of this stage is redness, swelling, heat and pain.

3. Proliferation – Proliferation is where cells are activated and multiply in order to orchestrate wound healing. A new 

temporary collagen scaffold is formed and the epidermis (Outer layer of skin) is re-formed.

4. Remodelling – This is the longest phase and can take years. The aim here is to attempt to return the site of injury 

to its former glory. If this is not possible sometimes we are left with a scar.



Wound healing: cellular mechanisms and pathological outcomes | Open Biology (royalsocietypublishing.org)

https://royalsocietypublishing.org/doi/10.1098/rsob.200223


The Patients – Blood, puss and bones

Today you are going to visit 4 patients, split the class into smaller groups and get them to work in teams to diagnose 

the patients. Make some clinical observations of the wounds. What characteristics do you observe, can you match 

them to the correct wound type? If you struggle with any technical words use a tablet or computer to research their 

meaning.

Wound Types:

Chronic Wound = Elderly patient with a wound that has not healed in 3 months. Wound is stuck in the inflammatory 

phase of wound healing and is red, painful, macerated (moist) and shiny in appearance. Edges of wound are 

attempting to re-epithelialize. Necrotic tissue may need debridement. Wound is not deep, only effecting the 

epidermis and dermis. Wound may be infected with bacterial biofilm.

Diabetic Foot Ulcer = Found on the foot. Redness surrounding wound, warmth to touch. Pain and firmness when 

the wound is touched. Callused or thickened skin surrounding ulcer. Ulcer is penetrating deep into dermis. Necrotic 

tissue may need debridement. Foul smelling discharge seeping from wound, wound may be infected with bacterial.

Keloid Scar = An enlarged raised scar that can be pink, red, skin-coloured or darker than surrounding skin. Usually 

shiny, hairless, raised, hard and rubbery. Usually painless but may result in loss of mobility. Scar keeps growing even 

after wound has healed.



Burn = Usually found on outer appendages such as hands. Leathery look to skin, with black discoloration. Blistering 

may be present. Severe inflammation, with swelling, redness and warmth. May only be effecting epidermis and upper 

dermis. Patient may experience numbness in area, or severe pain. 

Laceration = Smooth wound edges. Wound penetrating through dermis possibly to subcutaneous layer. Bleeding and 

/ or bruising may be present. Inflammation contained within wound, with redness and swelling present.

Hypertrophic scar = Result of excess collagen production. Does not extend beyond the boundary of the original 

wound. Usually red, raised and found in areas of high mechanical tension such as in joints.

Answers (Patient 1=Chronic Wound, Patient 2=Diabetic Foot Ulcer, Patient 3=3rd degree burn, Patient 4=Laceration) 

Treatment options – Should they stay or should they go

In groups, the nurses job is to decide on what the best treatments are for their patient. Print out the pages with 6 cards 

on each, print double sided to have information on back. Cut out individual cards, you should have 42 in total. Hand 

out the cards and get the groups to treat the patient by placing the cards on the six boxes around the patients wound.

The cards have both good treatments for the wound and will help it heal and bad things that may hinder the healing 

process. The aim is to cover the patients wound with only good things and speed up the healing process.

Check the back of the cards to see if you were right and find out a fun fact about the item.

To make this more difficult you can add some bad cards onto the wounds to begin with. The nurses then have to 

workout which of the good cards can trump that card e.g. if a S.aureus card is on a patient then the nurse needs to 

cover that with the antibiotic card.



CfE Experiences and Outcomes

Third Level
• I have explored the structure and function of organs and organ systems and can relate this to the basic biological 
processes required to sustain life.
SCN 3-12a
• I have contributed to investigations into the different types of microorganisms and can explain how their growth can 
be controlled.
SCN 3-13b
• I have explored how the body defends itself against disease and can describe how vaccines can provide protection. 
SCN 3-13c

Fourth Level
• I can explain how biological actions which take place in response to external and internal changes work to maintain 
stable body conditions. 
SCN 4-12a
• Through investigation, I can explain how changes in learned behaviour due to internal and external stimuli are of 
benefit to the survival of species. 
SCN 4-12b
• By researching cell division, I can explain its role in growth and repair and can discuss how some cells can be used 
therapeutically. 
SCN 4-13a
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