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 Production Manual—Introduction 

Maggot therapy is the treatment of wounds with 
living fly larvae (maggots) to remove dead tissue, to 
control infection, and to promote wound healing. 
Maggot therapy is a safe treatment and easy to use. 
Nurses and even family members of the patient can 
do the treatment with some guidance. Of course, it 
is only possible to treat wounds with maggot 
therapy when there are safe medicinal maggots 
available for the treatment. In places where there is 
little or no healthcare because of war, disaster, or 
poverty, there is also nobody supplying medicinal 
maggots for maggot therapy.  
 
This user manual for the production of medicinal 
maggots (the Production Manual) explains step-by-
step how you can collect and keep the right type of 
medicinal fly and how you can produce safe 
medicinal maggots. The Production Manual 
describes in simple language what to do so that 
people who are not scientists or doctors can 
understand. Every production step is also explained 
with drawings for people who have difficulties 
reading these instructions.  

You don’t need expensive equipment or a laboratory 
to produce safe medicinal maggots. This Production 
Manual explains how to use common products and 
objects you can find in your community or you can 
buy from your local market.   

 

 

Important!  
If you follow these instructions closely, you will be 
able to produce medicinal maggots that are safe and 
help people with chronic wounds. However, note 
that this Production Manual has been written for 
communities affected by war, disaster, and deep 
poverty who do not have access to doctors, nurses, 
and good wound care.  
 
If you live in a country with a good healthcare system 
and strict rules and regulations for the production 
and sale of medical goods, then you must not 
produce your own medicinal maggots.  

i 

The Production Manual comes in two parts. In Part A you learn how to collect the right types of fly and how to 
keep healthy colonies for a long time. In Part B you learn how to produce safe medicinal maggots from fly 
eggs that you harvest from your fly colonies. The Production Manual includes twenty illustrated user manuals 
(User Manuals): 

Production Manual Part A) How to collect and care 
for medicinal flies 
 
A1: How to collect medicinal flies from the wild  
A2: How to trap medicinal flies 
A3: How to keep adult flies 
A4: How to feed adult flies 
A5: How to construct a liquid food station (Type 1) 
A6: How to construct a liquid food station (Type 2) 
A7: How to harvest eggs for fly breeding 
A8: How to construct a maggot cage 
A9: How to feed maggots 
A10: How to care for fly pupae 
 
 

Production Manual Part B) How to produce 
medicinal maggots for maggot therapy 
 
B1: How to disinfect objects with bleach 
B2: How to disinfect objects with heat 
B3: How to construct a clean workbench 
B4: How to prevent contamination 
B5: How to harvest and separate eggs 
B6: How to disinfect fly eggs 
B7: How to construct incubation containers 
B8: How to prepare the containers for incubation 
B9: How to incubate disinfected fly eggs 
B10: How to package and transport                

medicinal maggots 
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To treat patients with maggot therapy you need 
safe medicinal maggots and they are best 
produced in captivity from flies you have 
collected in the wild, or from flies you have 
been given from a trusted supplier such as an 
academic institution. Most maggot therapy is 
performed with Lucilia sericata and Lucila 
cuprina flies. They have an iridescent green-
golden body and are found in many places of 
the world, mainly around towns and farms. 
Other types of flies are also suitable for maggot 
therapy as long as they consume only dead 
flesh and do not harm the patient.  
 
You can collect medicinal flies by hand or with a 
simple trap. Hand collecting can be as easy as 
picking eggs or maggots from a dead animal or 
some rotting meat scraps. Utensils such as 
spoons, forks, chopsticks, or forceps can be 
used to collect the animals. Transport eggs and 
maggots in a container that is ventilated but 
prevents the animals from escaping. You may 
use a similar container system as that 
recommended for the incubation (User Manual 
B9) or transport of medicinal maggots (User 
Manual B10). Wear gloves and a mask if 

possible or wash your hands carefully after 
collecting.  
 
It is important to collect from a dead animal or 
rotting meat and not from a live animal or 
person with a wound. This is because maggots 
found in wounds may eat living flesh and may 
be harmful to patients. Maggots and eggs that 
are found on dead flesh are unlikely to eat the 
living flesh of a patient.  
 
Adult flies can be collected when the weather is 
warm, and the flies are active. Collecting by 
hand requires an insect net. You can easily 
make one yourself. It is nothing more than a 
large fabric bag made from mosquito net 
(without fly poison) that is held open by a metal 
ring. This metal ring is attached to a stick so it 
can be swung about to catch flies.  
Catch flies that are attracted by carcasses or 
rotting garbage. It is best not to collect around 
living farm animals as they may attract parasitic 
harmful flies.  

 

How to collect medicinal flies from the wild    

Figure 1: Examples of flies that can be used for maggot therapy. A) Lucilia sericata 
B) Lucilia cuprina C) Calliphora vicina, D) Cochliomyia macellaria, E) Chrysomya 
megacephala. (Pictures (CC): Wallman Lab, UTS Sydney) 

Go to User Manual A1 for illustrated guidance 
on how to collect medicinal flies.  
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Trapping adult flies is a convenient way to 
collect medicinal flies. A simple and inexpensive 
cone trap for medicinal flies can be constructed 
from an ordinary plastic drink bottle. Choose a 
bottle that holds at least 1L to give you enough 
internal space. Other materials you need 
include a pair of scissors or a sharp knife, some 
sticky tape, pieces of cardboard, old smelly 
meat, and a shallow tray.  
 
Cut the tapered bottle neck off at the point 
where it is widest and tapers no more. Next you 
need to remove the lid from the bottle neck 
because the bottle opening will be where the 
flies enter the bottle trap. Place putrid meat 
into the bottle to attract flies and place on top 
of this meat a piece of cardboard to provide a 
place for flies to sit when they have entered the 
trap. This is because they may not be able to 
walk on the plastic bottle walls after walking 
across the wet meat bait. The next step is to 
invert the tapered bottle neck and fit it upside-
down back onto the bottle. You need to secure 
the neck with a few strips of sticky tape. 
Alternatively, punch a couple of holes through 
both the bottle and neck and tie the two 
together with string. The important thing is     
to avoid gaps between the bottle lid and the 
bottle that allow flies to escape. Place the 
assembled trap in a dish of water to keep ants 
and other crawling insects out. The trap should 
be set up in a bright spot that is accessible to 
flies but protected from rain and direct sun.  
 

When you have caught some flies, open the 
trap inside a fly cage to sort out which flies you 
want to keep. You can also place the trap for a 
few minutes in a fridge or freezer. This slows 
the flies down and will allow you to select the 
flies you want to keep. Be careful not to leave 
them too long in the freezer because freezing 
temperatures will kill them.    

Production Manual —Part A 

How to trap medicinal flies 

Go to User Manual A2 for illustrated guidance 
on how to trap medicinal flies.  

Warning!  
Some flies lay eggs but others that also eat 
dead flesh give birth to maggots. It is not 
convenient to produce safe medicinal 
maggots from flies that give birth to maggots. 
Therefore, only select flies that lay eggs. Do 
not collect from live animals because the 
maggots from some flies found on or around 
live animals eat living flesh and are harmful to 
patients.  
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Medicinal flies are insects that are easy to keep 
provided they are given the right type of cage, 
enough space, enough light, warmth, and the right 
type of food.  

 
Each adult fly requires at least 125 cm3 of space. You 
can calculate how many flies fit into your cage. First, 
you need to calculate the volume of your cage in 
cubic centimetres. Then you can calculate how many 
flies fit comfortably in this space. Simply divide the 
volume of your cage by 125 cm3 which is the space 
one fly requires. Here are the formulas for 
calculating the volume of your fly cage and the 
number of flies that fit in it. Select the shape and 
formula that matches your fly cage.  
 
The fly cage needs to be well ventilated. If there is 
not enough air exchange, then the humidity in the 
cage will lead to condensation on the cage walls 

which must be avoided. Therefore, at least one side 
of the cage should be made of fly screen or netting 
that lets lots of air in and out but prevents flies from 
escaping. If you use fabric from mosquito bed nets, 
make sure it is not treated with insecticides which 
will kill your flies.  
 
You need to access the cage daily to feed and 
harvest eggs. A rectangular access door to the cage is 
not practical because many flies will escape each 
time you open it. The best way to create an access 
port to the cage is with a fabric sleeve. If you build 
your own cage, you can sew such a sleeve or use the 
leg of a pair of pants or the sleeve of a blouse. Make 
sure it is wide enough for your hand as it inserts an 
item into the cage. If the sleeve is too tight, it is hard 
to access the cage and the sleeve gets quickly dirty. 
To close the sleeve simply tie it with a string or use a 
clothes peg.   
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How to keep adult flies  

Cage shape 
Formula for the volume (V)   

of the cage 
Number of flies (N) that fit into the cage 

 

 

 

V = a * b * c  
N = V / 125 

N = (a * b * c) / 125 

 

 

 

V =  3.14 * r * r * h  
N = V / 125 

N = (3.14 * r * r * h) / 125 

 

 

 

V = ½ * a * c * h  
N = V / 125 

N = (½ * a * c * h ) / 125 

 

 

 

V = 3.14 * r * r * (h/3)  
N = V / 125 

N = (3.14 * r * r * (h/3)) / 125 

Table 1: Formulas for calculating the volume of your fly cage and the number of flies 
that fit in it. Select the shape and formula that matches your fly cage.  

r 
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Adult fly cages and maggot cages attract insects such 
as ants, cockroaches, and parasitic wasps. You must 
control these insects and prevent them from 
entering the cage because they can harm flies. 
Construct your cages with fine mesh that keeps most 
larger crawling and flying insects out.  
 
Ants can still be a problem. They are attracted to the 
food in the cages and once inside, they stress or kill 
flies. To prevent ants from entering your cages, 
create a simple barrier between the ants and your fly 
cage by creating a moat around the legs of the table 
or shelf on which your fly colony stands. Fill 
containers with water and place the legs of the table 
or shelf into the containers. Make sure that the legs 
are surrounded by water and that there is no other 
way for ants to get to the flies.  
 
Flies should be kept in a dry environment with a 
relative humidity between 40 to 60%. Flies stay 
healthy and productive at a temperature of around 

25 oC but slow fluctuations of temperature between 
15 to 35 oC are tolerated. It is important that flies get 
between 12 to 16 hours of light per day. You will 
need to use a lamp to provide additional light if days 
are short or you have little natural light in the room 
you keep the flies. Warm temperature and long 
daylengths are important for colony maintenance 
and breeding of new flies.  

Warning!  
If flies experience cooler temperatures and fewer 
than 12 hours of light per day, they think winter is 
coming. The maggots from parents that expect 
winter will not turn into pupae and adult flies. 
Instead, they go into a state of hibernation to wait 
out the winter.  

Go to User Manual A3 for illustrated guidance 
on how to keep adult flies.  
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It is easy to feed adult flies and keep them 
strong and healthy provided you follow some 
simple rules. 
 
Rule 1: Don’t starve flies! 
 
Flies need energy-rich sweet food either in 
form of sugar, honey, molasses, or even soft 
drinks. It is important that they have access to 
lots of this food - all the time! It must never run 
out. In addition, flies must have always access 
to clean water even if you feed them with sugar 
water or honey water. 
 
Female flies also need protein-rich food, which 
they require to grow eggs. Good sources of 
protein are meat and dairy products. Flies like 
to lay eggs on wet protein-rich food sources, 
but they should only lay eggs when you want 
them to. Therefore, feed flies with dry milk 
powder if you have access to it because flies 
won’t lay eggs on it. 

Rule 2: Don’t make sticky traps! 
 
Dry food that is not sticky can be simply placed 
into a shallow dish and put in the cage. Sticky 
food such as molasses or honey must never be 
offered in this way because flies get stuck and 
die. Instead, you must dissolve the sticky food 
in water. 
 
Rule 3: Don’t drown flies! 
 
All liquid foods such as honey water or clean 
water must be offered in a way that prevents 
flies from falling into it and drowning. To avoid 
drowning of flies you can build two types of 
feeding stations that offer liquid food in a safe 
way (User Manual A5 and User Manual A6). 

Production Manual—Part A 

How to feed adult flies 

Go to User Manual A4 for illustrated guidance 
on how to feed medicinal flies. 

Offer sweet foods for adult 
flies to eat. They need a lot of 
energy.  

Solid food like table sugar or 
milk powder or a piece of 
meat can be offered on a dish.  

Offer liquid foods in such a 
way that prevents flies from 
drowning.  

Female flies need food with 
lots of protein to grow eggs.   
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You need a 70 to 200 ml container with a tightly 
closing metal or plastic lid and a sponge. The 
idea is to furnish the container with a wick that 
sucks up the liquid and presents it to the flies. 
 
Cut a hole of approximately 1 cm in diameter 
into the lid. Then cut a long thin piece of 
sponge that fits snug into the hole and does not 
leave a gap for flies to fit through. Fill the 
container with liquid food and close it with the 
lid and sponge. The sponge should reach all the 
way to the bottom of the container and emerge 
at least 1 cm from the lid. 
 
Place the feeding station into the fly cage and 
don’t forget to clean it and replace food once 
or twice per week. 
 
You can substitute the sponge with any kind of 
material that wicks liquids. For example, tissue 
paper works well or a piece of tightly rolled 
fabric. 
 

You need a 70 to 200 ml container with a tightly 
closing metal or plastic lid, a shallow dish, and 
some absorbent material such as cloth, tissue 
paper, or sand. This feeding station relies on 
the vacuum created in a closed upended 
container to dispense only small amounts of 
liquid. 
 
Cut or drill two or three small holes into the lid 
of the container. Place the tissue or fabric into 
the dish. Fill the container with the liquid fly 
food and close the lid tightly. Next, you quickly 
invert the container and place it upside-down 
onto the fabric in the dish. The liquid food will 
slowly seep out of the container and wet the 
fabric. The vacuum inside the container 
prevents immediate and complete release of 
the liquid. The flies can then come to the wet 
fabric and drink from it without drowning. 
 
Place the feeding station into the fly cage. Clean 
the feeding station and change the fabric and 
food once or twice per week. 

Production Manual—Part A 

A5 How to construct a  
liquid food station - Type 1  

A6 How to construct a  
liquid food station - Type 2      

Go to User Manual A6 for illustrated guidance 
on how to construct a liquid food station. 

Go to User Manual A5 for illustrated guidance 
on how to construct a liquid food station. 

a5 
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Colonies of adult flies need to be replaced every 
six weeks or so. Therefore, you will need to 
regularly harvest eggs and grow new flies. 
 
Flies are animals that are active during the day 
and this is when they also lay their eggs. 
Therefore, it is best to harvest eggs early in the 
morning. You will need some old smelly meat to 
attract the flies. Some offal such as chopped up 
liver from domestic animals is perfect. Place this 
meat on a shallow dish and into the fly cage. It 
should not take more than 2-3 hours for the 
flies to lay their eggs provided it is daytime and 
warm enough for the flies to be active. 
 
Note! If your flies don’t lay eggs, then they 
might be too young. Flies start laying eggs one 
to two weeks after they have emerged from the 
pupa. Poor nutrition may also be the reason for 
low egg production. You must feed the flies with 
protein-rich food so they can produce eggs. 
Finally, you can encourage egg laying by 
covering the meat with a black container with 
large enough holes for flies to enter. This 

imitates the places on a carcass where flies like 
to lay their eggs. 
 
The eggs are easy to see on the meat. They are 
white or crème in colour and laid in clumps with 
many females laying their eggs in the same 
spot. Remove these egg clumps from the meat. 
It is a good idea to divide the clumps up into 
smaller pieces before you use some of the eggs 
for breeding new flies. You can also separate 
the eggs as explained in User Manual B5. 
 
The next step is to place the eggs onto a moist 
piece of fabric or tissue paper and then onto the 
meat. Don’t use too many eggs to set up a 
maggot cage. You will only need about a ¼ of a 
teaspoon of eggs for 1 kg of meat diet. You can 
use all kinds of meat from domestic animals to 
grow maggots. For detailed instructions go to 
User Manual A9. 
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How to harvest eggs for fly breeding 

Go to User Manual A7 for illustrated guidance 
on how to harvest fly eggs for breeding. 
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Common and inexpensive plastic- and 
glassware can be used to construct a maggot 
breeding cage. There are many ways to 
construct such a cage and all follow the same 
principle. It is a nested system of containers 
with a larger outer container holding one or 
more smaller containers with meat.  The outer 
container is partially filled with a suitable 
material in which the maggots can turn into 
pupae. The smaller meat containers must not 
be closed but the outer container needs to 
have a well-ventilated but tightly fitting lid to 
keep wandering maggots trapped inside. Once 
you keep these requirements in mind, you will 
find all sorts of inexpensive reused or new 
containers in your community that you can use 
to make a maggot cage. 
 
Here is an example. Find a 10 litre (or larger) 
plastic storage box that has a tightly fitting lid. It 
does not matter whether it is rectangular or 
bucket-shaped as long as you are able to fit one 
or two smaller containers inside. Add to this 
large container a layer 1-2 cm deep of material 
into which the maggots can dig and pupate. 
This can be dry fine sand, sawdust, grain husk, 
or paper shredding. 
 
Next you need to use smaller containers that fit 
comfortably into the large container. Fill them 
with suitable maggot food. These containers 
can be made of plastic, glass, or ceramics. Place 

fly eggs on top of the food. If the meat is too 
wet, eggs may drown. Therefore, it is a good 
idea to place them first on a small piece of 
moist cloth or tissue paper and then on the 
diet. 
 
The maggots need air as they grow and 
therefore you need to cut one or more large 
holes into the lid of the outer container. It must 
be large enough to provide air exchange and 
prevent condensation. To prevent maggots 
from climbing out of this large hole in the lid, 
place a thin piece of fabric with a small mesh 
size between the lid and the container and 
close the lid tight. You may choose different 
types of outer container and ways to close 
them but always keep in mind that maggots are 
escape artists and can squeeze through small 
gaps. 
 
Keep this maggot cage in a dark warm spot. 
Maggots need warmth to be active and grow. 
The warmer the maggots the faster they 
develop. Maggots develop well in temperatures 
between 20-30oC. Maggots can survive cooler 
temperatures above 0oC , but they will not 
grow much. Temperatures greater than 35oC 
must also be avoided. 
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How to construct a maggot cage 

Go to User Manual A8 for illustrated guidance 
on how to construct a maggot cage. 
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In nature, fly maggots feed on animal carcasses 
and other rotting organic matter. Therefore, 
maggot food needs to contain lots of protein. 
The easiest way to feed maggots is with minced 
or finely chopped meat from sheep, goats, 
poultry, pigs, or cattle. You can use off-cuts or 
offal from the animal if quality meat is not 
available or too expensive. The meat does not 
need to be fresh and can be old meat that your 
butcher can’t sell anymore. 
 
Feeding maggots with this sort of food is smelly 
especially if you must keep the maggots in a 
warm place indoors. There are a few tricks that 
help to reduce the smell. You can feed maggots 
with tinned and cooked meats for human or pet 
consumption, but make sure not to use spicy, 
smoked, or salty meats. Another way to limit 
the smell is to give maggots only as much to eat 
as they can consume in a day. This is also a good 
idea if you don’t know how much you need to 
feed your maggots. Maggots eat for three to 
five days, depending on the temperature and 
the type of food. With each passing day, 
maggots eat more and more. There is no hard 

and fast rule about the amount of diet you need 
for any given number of maggots. It all depends 
on the type of fly, the type of diet, and its 
nutritional quality. For example, 1 kg chicken 
mince made from off-cuts and bones can feed 
around 3000 – 4000 maggots. 
 
You will need to experiment a little to see how 
much diet you need. Find out how much you 
need to feed your maggots by trial and error. 
Feed the small young maggots first with little 
food and add regularly new meat as they grow. 
Keep in mind that maggots eat much faster the 
bigger they get and consume most of the food 
in the last 24 hours of their time on the food. 
Make sure that they do not run out of food and 
starve before they have fully grown, because 
starving maggots grow into small flies and small 
flies produce fewer eggs than big healthy flies. 
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How to feed maggots 

Go to User Manual A9 for illustrated guidance 
on how to feed maggots. 
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Once the maggots have eaten all they need, 
they leave the food and start crawling around 
the outer container for a few days until they dig 
into the layer of material that covers the floor of 
the outer container. To harvest the pupae, you 
need to remove the containers with old diet and 
separate the pupae from the material. If the 
particle size of the material is consistently larger 
or smaller than the pupae then separation with 
a sieve works well. 

Place the pupae into a new clean fly cage to set 
up the next adult fly colony. Count the pupae so 
you place only the recommended number of 
flies into the cage. 
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How to care for fly pupae 

Go to User Manual A10 for illustrated  
guidance on how to care for fly pupae. 
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for maggot therapy  
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Microorganisms like bacteria are very small 
creatures that are invisible to the naked eye. 
Many of these microorganisms are beneficial 
and help us to make food such as cheese, but 
many other microorganisms are harmful to 
people and can cause disease. They are called 
germs. When caring for patients with a wound, 
it is important to be as clean as possible so that 
harmful germs don’t get into the wound and 
make the injury worse than it already is. This 
means that the medicinal maggots you produce 
must be as clean as you can manage. One may 
achieve this by killing germs with heat or 
chemicals which is a process called disinfection. 
 
 
 

It is much easier, and safer for the animals, to 
disinfect the fly eggs rather than the maggots. 
Fly eggs have a tough skin that can withstand 
chemicals for a little while. Therefore, it is 
possible to disinfect fly eggs with chemicals 
such as sodium hypochlorite (NaOCl), also 
known as bleach. The eggs are then placed on 
maggot food that is also very clean and free of 
microorganisms which means that the hatching 
and growing maggots remain clean and germ-
free until they are used for wound treatment. 
 
This user manual explains in detail how this   
can be achieved in isolated conflict-affected 
communities and other places where there is 
no access to effective medicine and wound 
care. 
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Warning!  
To keep eggs and maggots germ free, all 
materials, tools and equipment used to handle 
germ-free medicinal maggots must also be 
germ-free. It is therefore necessary to disinfect 
all food and objects that come in contact with 
medicinal maggots. 

Important!  
Disinfection kills most germs, but a few may 
still survive. Sterilisation is a process by which 
all germs and microorganisms are killed. 
While the instructions in this manual enable 
you to disinfect medicinal maggots, it is not 
possible to guarantee total sterility without 
access to modern laboratory equipment. 
However, if you follow the instructions in this 
user manual, the medicinal maggots you 
produce are not likely to carry germs that 
harm your patients. 
 
Remember, medicinal maggots fight germs. 
This is why chronic and infected wounds are 
treated with maggot therapy. 
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Good cleaning with soap and water will not 
remove all germs from the objects you use 
during medicinal maggot production. You will 
need to disinfect everything. There are several 
chemicals that can be used to disinfect things. 
Some are commonly known and relatively easy 
to get such as alcohol and bleach. 
 
Sodium hypochlorite (NaOCl), is one of the most 
widely available disinfectants which is why this 
user manual describes how bleach is used for 
disinfection of fly eggs and equipment. Bleach is 
a chemical solution made from sodium 
hypochlorite (NaOCl) and water (H2O). The 
various bleach products you can buy in the shop 
contain between 4.6 and 12.5 % sodium 
hypochlorite. 
 
You will need to dilute the commercial bleach to 
prepare a 0.5 % bleach solution. Use this bleach 
solution to disinfect objects and to disinfect 
medicinal fly eggs. If you can precisely measure 
amounts of liquid, feel free to calculate and 
prepare the dilution exactly to make a 0.5 % 
solution. Here are some dilution calculations for 
frequently encountered commercial NaOCl 
concentrations. To prepare the right dilution 
use the same container to measure the water 

and the bleach. Each ‘part’ equals a quantity of 
your choice, for example one cup full, but you 
need to use the same part (or volume) for 
measuring both the NaOCl and the water. 
 
Soak the objects you want to disinfect overnight 
(> 8 hours) in 0.5 % bleach solution. It is safe for 
the eggs and maggots if you simply allow the 
bleach solution to drain off from general 
equipment, disinfection containers, and 
incubation or packaging lids. This includes 
fabrics used to prevent maggots from escaping 
incubation- and transport containers (User 
Manuals B7 and B10). However, there are 
fabrics and containers that make direct contact 
with eggs or maggots for longer periods of time, 
such as the actual incubation- and packaging 
containers and the fabric on which you place 
eggs and maggots during incubation and 
transport (see User Manuals B8, B9, and B10). 
These items are best rinsed with a little 
disinfected water before use.  Alternatively, if 
you have access to alcohol (ethanol), you can 
wet the fabric or containers with 70-100 % 
ethanol. Allow the ethanol to evaporate fully in 
the clean work bench before you use the fabric 
or object. 
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How to disinfect objects with bleach 

Warning! 
Bleach is harmful to skin and eyes. Wear eye 
protection and plastic gloves or use tongs 
when handling bleach and objects wet with 
bleach solution. To prevent injury from 
splashing bleach, make sure to always add the 
full-strength bleach to the water and not the 
water to the bleach. If you accidentally get 
the bleach on your skin, wash it off 
immediately with plenty of water. 
 
70-100 % ethanol (alcohol) can also be used if 
bleach is not available, but keep in mind that 
ethanol is highly flammable. 

Go to User Manual B1 for illustrated guidance 
on how to disinfect objects with bleach. 
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B) Example how to prepare 0.5 % bleach with 4.6 % NaOCl. 

Concentration of commercial 
NaOCl 

Parts of NaOCl 
required 

Parts of water 
required 

4.6 % 1 8 

5 to 5.25 % 1 9 

8 % 1 15 

10 % 1 19 

12.5 % 1 24 

A) The amounts of NaOCl and water required to make a 0.5% bleach solution.  
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Even though germs are very hardy, they can be 
killed with heat. There are 4 ways to disinfect 
objects with heat. 
 
1) You can use dry heat from an oven.  At 

150 oC it takes 150 minutes to disinfect 
objects but at 105-135 oC it takes at least 
8 hours. 

2) You may sterilise your containers and 
other objects by boiling them for at least 
20 minutes in clean water. Of course, you 
can also disinfect water itself by boiling it 
for 20 minutes. When you disinfect water 
this way, make sure to transfer and store 
it in previously disinfected containers 
such as glass bottles. Once the water has 
cooled, tighten the lid to prevent 
contamination. 

3) You can use a steam cooker if you have 
access to one. Sterilise your equipment 
and liquids on a high pressure setting for 
up to 60 minutes but most germs are 
killed after only 15 minutes. 
Be careful to follow the instructions 
provided by the manufacturer of your 
pressure cooker and the instructions for 
the use of pressure cookers to disinfect 
laboratory items  
(Swenson et al., 2018. PLOS ONE, 13, 
https://doi.org/10.1371/
journal.pone.0208769). 

4) You may also use an ordinary food 
steamer without pressure. The water in 
the pot beneath the steamer must boil 
vigorously to produce constant hot 
steam. Close the steamer lid to keep the 
steam in. Steam the objects for at least 
20 minutes. 

 
You can also disinfect heat-resistant cotton, 
linen, and silk with wet heat as described above. 
You may then like to dry the fabric in a 70-90 oC 
hot oven, but damp fabric can be used for all 
production steps in this manual that require 
disinfected fabric. 
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Warning! 
Before choosing heat disinfection you need   
to be certain that the objects you want to  
heat can withstand the temperatures and do 
not melt or burn. Some plastics can be heated 
to over 120 oC and other types of plastic melt 
and deform in boiling water. 
 
 
 
 
 
 
 
 
 
 
 
Heat makes air expand and turns water into 
steam. Therefore, you must never heat a 
tightly shut container. Always loosen or 
remove the lid of a container before 
disinfecting it and its content with heat. 
Failure to do so can lead the container to 
explode during or after heat disinfection. 
However, close the containers once the 
content has cooled to prevent contamination. 

Go to User Manual B2 for illustrated guidance 
on how to disinfect objects with heat. 
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In modern laboratories scientists work in 
cabinets that remove germs from the air and 
keep their samples germ-free. If you do not 
have access to such a laminar flow cabinet, you 
can build a simple clean workbench out of a 
cardboard box. 
 
You need a large cardboard box (at least 
60x45x45 cm), scissors, sticky tape, and plastic 
film. Feel free to use stronger and more durable 
materials for the work bench such as plywood 
and glass panes if you can find the materials and 
have the tools to work with them. The same 
principles apply. The enclosed workspace 
reduces air movement and therefore minimises 
the amount of dust and germs in the air that 
could potentially fall onto clean objects and 
contaminate them. 
 
The box needs to be fitted with windows to let 
light in and to allow the user to see inside. An 
opening for the user’s hands is also required. 
Use a pair of scissors or a serrated knife to cut 
and remove unnecessary parts of the box. The 
internal surfaces of the clean workbench must 
be easily cleaned with wet disinfectants such as 
bleach solution or alcohol. If you use a 
cardboard box it must be lined with plastic film. 

The material covering the windows must be as 
transparent as possible so you can see clearly 
what you are doing inside. If your clean bench 
construction is strong enough, you may use a 
thin pane of glass to cover the front and top 
window. 
 
It is important that the surfaces you work on are 
clean and germ-free. Therefore, wipe the 
internal surfaces of the clean workbench, 
before and after use, with an effective 
disinfectant such as 
• 70-80% alcohol, 
• 0.5% bleach solution, or 
• a commercially available disinfectant that 

kills 99% of germs. 
 
Note!  
Wear a face mask to avoid breathing, coughing, 
or sneezing into the clean workbench. Work 
with your arms well within the clean workbench 
but avoid touching the front window and sides 
of the workbench with your arms as this will 
release dust and germs into the air. 
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Go to User Manual B3 for illustrated guidance 
on how to construct a clean workbench. 
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To prevent contamination of your germ-free 
eggs and maggots, you must use hygienic work 
practices during fly egg disinfection, incubation, 
and the packaging of maggots. 
 
• Hand hygiene is important. You should 

wash your hands thoroughly with soap 
and water and use hand sanitiser or 70-
80% ethanol to disinfect your hands. If 
you wear plastic gloves, sanitise them as 
well because they are not necessarily 
germ-free. 

  
• All clean procedures including 

disinfection, incubation, and packaging 
should be conducted within the clean 
workbench because a major source of 
contamination is the room air.  

 
• Use surface disinfectant to wipe down 

the interior surfaces of the clean work 
bench before and after use. 

 
• Wear a face mask when working with the 

clean work bench. This will prevent you 
from breathing, coughing, or sneezing 
into the clean workbench. 

 
• Work predominantly within the space of 

the clean workbench and avoid touching 
items outside the clean environment that 
have not been disinfected. This cannot be 
avoided completely. In this case you must 
sanitise your hands again before 
returning to the clean workbench. 

 
 

 
 
 
 
 
• Avoid touching the front window and 

sides of the workbench with your arms or 
shirt sleeves because this liberates dust 
into the air. 

 
• It is best to disinfect your tools and 

materials directly before you use them 
and to avoid lengthy storage. 

 
• Keep containers shut after disinfection 

and before use. 
 
• Small items and utensils can be stored    

in a disinfected jar or plastic dish placed 
conveniently in the clean bench for     
easy access. 

 
• Do not touch parts of objects that need to 

stay sterile. Do not touch the rim and 
opening of containers. Hold pieces of 
fabric at the edges to avoid parts that 
need to stay germ-free.  

 
• Hold tools like spoons or forceps by their 

back end and not at the front end where 
they must remain clean. Container lids 
should not be held or placed upside-down 
or else dust and germs from the air may 
settle onto the inner surface. 
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Go to User Manual B4 for illustrated guidance 
on how to prevent contamination. 
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Eggs are best harvested with some liver or other 
meat that is starting to go off. Flies will quickly 
lay eggs onto this smelly bait. Flies usually lay 
their eggs in clumps with eggs sticking to each 
other. This makes removing them from the 
meat easy. Use either forceps, a fork, or any 
similar tool to pick the egg clumps from the 
meat bait. Try to collect only clean eggs and 
remove bits of meat that are stuck to the eggs. 
 
It is important to separate these eggs before 
they are disinfected so that the chemicals can 
reach all parts of the egg and kill all germs that 
are stuck to the eggs. 
 
Break up the larger egg clumps into smaller 
ones in a shallow dish to which you add some 
water. A fork is a useful tool as it allows you to 
gently squash the egg clumps. It will also allow 
you to further remove pieces of meat bait that 
have remained on the eggs. 
 

Alternatively, you can transfer the eggs directly 
from the bait to a container to which you add 
some clean water. It does not need to be boiled 
before use. Take a pair of forceps, some 
chopsticks, a fork, or a spoon, and vigorously 
stir the egg clumps in the water. You can also 
close the container and shake the content 
vigorously. This will separate most of the eggs, 
but some will stay stuck to each other. These 
remaining egg clumps float at the surface but 
separated eggs will sink to the bottom of the 
container. Pour the remaining egg clumps and 
the dirty water out into a waste container. Be 
careful not to pour out the separated eggs. A 
few drops of water may remain in the jar. 
 
Add clean water to these separated eggs and 
gently stir them for a minute. Let the eggs settle 
to the bottom of the jar and pour the water out 
as before. Repeat this step at least once. 

Production Manual—Part B 

How to harvest and separate eggs 

b5 

Go to User Manual B5 for illustrated guidance 
on how to harvest and separate fly eggs.  
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The fly eggs you have harvested and separated 
in the previous step must be disinfected 
because they are naturally contaminated with 
germs from the flies and the smelly meat bait. 
This work must be conducted hygienically in the 
clean workbench to avoid contamination of 
disinfected eggs. 
 
Wipe down all internal surfaces of the clean 
workbench with a disinfectant such as 70-80 % 
alcohol or 0.5% bleach. Set up the clean 
workbench with all the materials you need 
including  
1) a waste container  
2) bottles with cool boiled water 
3) an empty jar 
4) a jar or plastic container with utensils like 

spoons, chopsticks, or forks 
5) an incubation jar ready to receive fly eggs,  
6) a lid with holes and a piece of fabric for the 

incubation jar 
7) a gauze pad or similar fabric to hold the 

disinfected eggs as they are placed onto the 
incubation diet. Keep this fabric in a small 
container with lid until you use it. 

 
Although items 5 to 7 are part of the incubation 
work process which is discussed later, it is useful 
to set them up already as the transfer of eggs 
into the incubation container happens directly 
after the disinfection process. 
 

To begin disinfection, prepare 0.5% bleach 
solution and fill the empty jar you placed in the 
container with it. Then, transfer the separated 
eggs to this bleach solution. Make sure not to 
touch the rim of the sterile container with your 
non-sterile materials or hands. Remove the 
utensils and container you used to transfer the 
dirty eggs.  Use a disinfected utensil and stir the 
eggs and bleach gently for 4 minutes, then let 
the eggs settle to the bottom of the jar for 1 
minute. Pour most of the bleach out into the 
waste container, but not the eggs that have 
settled to the bottom of the disinfection 
container. Rinse the disinfected eggs two times 
with cool water that has been boiled for at least 
20 minutes. Let the eggs settle to the bottom of 
the container before pouring out the rinse 
water. 
 
Transfer the disinfected eggs onto a moist gauze 
pad or similar fabric. You may use the upturned 
lid of the container holding the disinfected 
fabric as a clean surface on which you put the 
fabric while you transfer the eggs. Transfer 
between ¼ to ½ of a teaspoon of eggs to each 
incubation jar.  
 
Refer to the incubation guidance to learn how 
to construct and prepare an incubation 
container (User Manual B7) and how to 
incubate disinfected fly eggs (User Manual B8). 
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Go to User Manual B6 for illustrated guidance 
on how to disinfect fly eggs. 

Warning! 
All objects and utensils must be disinfected 
with bleach or heat prior to going into the 
clean workbench. External surfaces of the 
water bottles or waste container may be 
sprayed or wiped with disinfectant before 
they are placed into the workbench. 
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For maggot therapy, you need very young germ-
free fly maggots. This means you must hatch the 
disinfected eggs first and grow the young 
maggots for 24-36 hours before they can be 
used to treat patients. 
 
You can construct a simple incubation container 
using ordinary materials and tools: 
1) a small food jar with two fitting lids; 
2) a piece of finely woven fabric, made from 

synthetic fabric, silk, or cotton 
3) a pair of scissors to cut the fabric 
4) a piece of wood 
5) a hammer 
6) a screwdriver or other pointy metal 

instrument to punch holes into the lid. 
 
Place the container lid upside down on a piece 
of wood. Use the hammer and screwdriver or 
other pointy implement to punch 5-6 holes 
(about 5 mm wide) into the lid. Then flatten the 
sharp edges of the holes by punching the lid on 
a flat hard surface with the hammer. 

Only punch holes into one of the lids so that  
you can use the other to close the incubation 
container tight before use. This will keep   
germs out. 
 
Once you have prepared the lid, you can cut      
a piece of fabric large enough so it can be 
sandwiched between the lid and the jar.      
Don’t cut it too small because you want to       
be able to hold it later at the edges without 
contaminating it. 
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Go to User Manual B7 for illustrated guidance 
on how to construct incubation containers. 

Warning!  
Items in contact with disinfected eggs and 
maggots such as the incubation jars, the lids 
(with and without holes), and the fabric pieces 
to cover the holes must be disinfected before 
use. For instructions, see User Manual B1 and 
User Manual B2. 
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The hatching maggots need to be fed with 
protein food that is germ-free. Fresh egg yolk is 
perfect because it provides adequate nutrition 
for the young maggots and it is naturally germ-
free. It would be possible to feed young 
maggots with a mix of both egg white and egg 
yolk but there are some people who are allergic 
to egg protein. Using only the egg yolk reduces 
the chance that the maggots trigger an allergic 
reaction in a patient. 

The preparation of containers for incubation 
needs to be performed in the clean workbench 
to avoid contamination. Also, to avoid 
contamination of the egg yolk, you will need to 
sterilise the chicken eggshell before you crack  
it. Submerse the egg in 0.5% bleach solution 
(NaOCl) for an hour. Alternatively, submerse  
the egg in 70-80% alcohol for a minute or wipe 
it thoroughly with the alcohol. 
 
To collect the chicken egg yolk, crack the 
chicken egg on a disinfected surface and 
separate the yolk from the egg white as you 

would in cooking. Discard the egg white but 
keep the egg yolk in the eggshell until you 
transfer it to the sterile incubation jar. 
 
You may use the yolk of a single egg for each 
incubation jar, but the very young maggots will 
not consume much food at all. Therefore, you 
can divide the yolk of one chicken egg to set up 
two or three incubation jars. Keep in mind that 
if you set up too many jars with too little yolk, 
there is the danger that the yolk will dry out  
and maggots will die. Close the incubation jars 
loosely with the lid that has no holes. This will 
protect the content from contamination but  
will allow air exchange. 
 
Place the incubation jar for 20 minutes into a 
boiling water bath. To do this, fill a cooking pot 
with 2 centimeters of water and bring it to the 
boil. The glass jars need to be able to stand in 
this bath without falling over. You can also heat 
the jars for 20 minutes in an oven at 100 oC. The 
reason for heating the egg yolk is to turn it solid 
and when placing the disinfected eggs onto this 
solid food the eggs won’t drown. Another 
benefit is that the egg yolk will not dissolve in 
water when harvesting and packaging the young 
maggots, making it easier to remove them from 
the solid food (see User Manual B10). 
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Go to User Manual B8 for illustrated guidance 
on how to prepare incubation      
containers for incubation. 

Warning! 
If you know that a patient has a poultry egg 
allergy then avoid using medicinal maggots 
that have eaten egg yolk. If you must treat the 
patient with maggot therapy, you can try 
placing disinfected fly eggs directly onto the 
wound instead of incubating them first. After 
fly egg disinfection (User Manual B6), place a 
small number of fly eggs on a disinfected fabric 
and transfer these eggs directly to the 
transport container used for packaging 
medicinal maggots. Fly eggs are very small,  
and you only need 5-10 maggots per cm2 of 
wound. Place the fabric on the wound so that 
the eggs do not directly touch the wound and 
are less likely to drown in a wet wound before 
they hatch. If you apply eggs instead of 
maggots, you must observe the maggots more 
carefully and remove some if there are too 
many in the wound. Warning!  

Heating liquids in tightly closed containers can 
cause the container to explode. Loosen the 
lids of the incubation jars before heating 
them. Also, be careful not to expose cold jars 
immediately to hot water or the heat of the 
oven or else they will crack. It is a good idea to 
warm them up beforehand. 
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After you have disinfected the eggs, they are 
ready to be placed into the incubation 
containers you have prepared earlier. These 
activities need to be performed in the clean 
workbench to avoid contamination. 
 
After the last rinse of the disinfection 
procedure, pour or scoop about a ¼ to ½ of a 
teaspoon of eggs out onto an absorbent gauze 
pad or piece of fabric that you have disinfected 
earlier. Place this pad with eggs onto the egg 
yolk in the incubation container. Since there are 
now living eggs and growing maggots in this 
container, you need to cover it with a piece of 
finely woven fabric and a lid that has holes (see 
User Manual B7). 

The containers with eggs can then be kept in a 
clean warm place at 20-30 oC.  Check the 
maggots regularly. The warmer the temperature 
the faster the maggots will grow. The maggots 
will be ready for packaging and treatment when 
they are between 2 and 5 mm long, after 24-36 
hours of incubation. 
 
If you want to slow down their growth because 
the patient is not ready for treatment or you 
want to keep some for treatment in a few days, 
you can keep the maggots in their incubation 
container or transport packaging container in a 
cool place at around 6 oC for a couple of days 
with many maggots surviving this cool storage. 
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Go to User Manual B9 for illustrated guidance 
on how to incubate disinfected fly eggs. 
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By the time the young maggots have grown for 
24-36 hours on chicken egg yolk and are 
between 2 and 5 mm long, they need to be 
separated from the food and packaged for 
transport. This work needs to take place in the 
clean workbench to avoid contamination. 
 
To harvest maggots, pour cool boiled water  
into the incubation jar with the young maggots. 
Gently stir the content without touching the 
solid egg yolk in the bottom of the container. 
This will suspend the maggots in the water. 
Then pour the maggots out into a funnel that 
you have lined with disinfected silk, cotton, or 
synthetic fabric. A cheap plastic funnel can be 
purchased at your local market or made from 
the neck of a common plastic drink bottle (see 
User Manual A2 for guidance). Remember to 
disinfect the fabric and funnel before use. 
 
Rinse the maggots with cool disinfected water 
to remove any egg yolk. To collect and transfer 
maggots, use a sterile brush or similar 
instrument. You may use a teaspoon to scoop 
up larger numbers of maggots. Transfer the 
maggots to a disinfected transport container 
that contains a disinfected moist gauze pad or 
piece of fabric. 
 
If the maggots need to be stored or transported 
for longer than an hour or so, the container 

needs to be ventilated. You can use the same 
type of container system as for the incubation 
of eggs. A finely woven piece of fabric is placed 
between the jar and the lid into which you  
have punched holes. This allows air exchange 
but prevents maggots from escaping.  
 
Medicinal maggots should be kept during 
transport at between 6-25 OC and they should 
be used within 24-48 hours from the time they 
are packaged for best survival and therapeutic 
success. 
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Go to User Manual B10 for illustrated 
guidance on how to package and transport 
medicinal maggots. 

Warning! 
For treatment, you will need no more than 5 
to 10 maggots per cm2 of wound. If you use a 
few maggots more, it will not make a 
difference to treatment success. However, if 
you find it difficult to count or measure the 
required number of maggots and there is a 
danger that the patient is treated with too 
many maggots, then monitor the wound 
carefully and remove surplus maggots during 
treatment. However, if you have used too few 
maggots then you can simply repeat the 
treatment. 
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Contact 
 
 
For more guidance on how to produce medicinal maggots and set up a maggot therapy program in 
your community, please contact MedMagLabs. 
 

info@medmaglabs.com 
www.medmaglabs.com 
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