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Abstract 
 
Period poverty is a problem mainly found in places characterized by poverty. The 
lack of means for women and girls to properly handle their menstruation is the 
essence of the problem. With a lack of both quantity and quality regarding water 
often being an issue in such places, the hygiene is a constant challenge. Two 
different kinds of sanitary products are used globally, disposable and reusable. 
The reusable ones are often being made of cotton or other absorbent materials. 
Regardless the material, reusable products need cleaning between the times of 
use, which could be a challenge when water is not always accessible. To have a 
reusable sanitary pad that efficiently can be cleaned with low amounts of 
resources is important, especially in impoverished places.  
 
Spacerpad is a reusable sanitary pad and a part of a project at the University of 
Borås. The aim for the project is to reduce period poverty and to educate women 
and girls in menstrual hygiene management. The pad is made of polyester which 
does not absorb blood or water, instead the pad merely contains the fluids. 
 
This thesis was conducted as a field study in Nairobi, Kenya. The study aimed to 
simulate a menstruation, in order to analyze the microbial activity in two different 
reusable sanitary pads, during as well as after menstruation. With the influences 
from interviews and resources found in Kibera (a slum in Nairobi) a simulation of 
five days was executed, with nutrient solution instead of menstrual blood. The 
Spacerpad and a cotton pad were exposed to the same procedures and the effects 
of washing and drying were studied. The microbial activity was measured with 
the help of dipslides, a growth medium. The results of this study show that both 
Spacerpad and the cotton pad could be carriers of heavy growth of bacteria. 
Increasing microbial activity throughout the simulation as the days went by, ended 
with a dividing result after a soap wash as the final washing procedure. The pad 
made of cotton still carried above slight growth, compared to Spacerpad that 
showed almost no activity after the final cleanse. 
 
Even though the microbial activity reached high levels during the simulation, the 
fact that the Spacerpad can be cleaned with limited resources could be reason 
enough to consider the Spacerpad as a sufficiently sanitary product in an 
impoverished place like Kibera. 

 
 
 
Keywords: Reusable sanitary pad, microbial activity, handwashing, drying 
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Sammanfattning 
 
Mensfattigdom är något som vanligtvis återfinns på platser präglade av fattigdom. 
Bristen på medel för kvinnor och flickor att kunna hantera sin menstruation är 
kärnan av problemet. Med en brist i kvantitet och kvalitet på vatten som ett 
vanligt problem på sådana platser är det en konstant utmaning att upprätthålla sin 
hygien. Menstruationsskydd delas in i två olika typer, engångs- och 
återanvändningsbara produkter. De återanvändningsbara produkterna består ofta 
av bomull eller andra absorberande material. Oavsett material måste produkterna 
rengöras mellan användningarna, vilket kan vara en utmaning på platser där vatten 
inte alltid är tillgängligt. Tillgång till en återanvändningsbar binda som kan 
rengöras med små resurser är viktigt, speciellt på platser som kännetecknas av 
fattigdom. 
 
Spacerpad är en återanvändningsbar binda, framtagen som del av ett projekt vid 
Högskolan Borås, vars syfte är att reducera mensfattigdom och samtidigt utbilda 
kvinnor och flickor om menstruation och hygien. Bindan är tillverkad av polyester 
som inte absorberar blod eller vatten, vilket gör att bindan snarare håller vätskorna 
på plats. 
 
Denna uppsats gjordes som en fältstudie på plats i Nairobi, Kenya och hade som 
mål att simulera en menstruation. Detta för att se hur den mikrobiella aktiviteten 
skulle kunna se ut, under och efter en menstruation. Med influenser ur intervjuer 
och tillgångar från Kibera (ett slumområde i Nairobi) genomfördes simulationen 
med näringslösning som substitut till mensblod. I simulationen studerades 
effekten av tvätt och tork på den mikrobiella aktiviteten. Spacerpad och en 
bomullsbinda genomgick samma processer där aktiviteten mättes med hjälp av 
dipslides, ett växtmedium. Resultaten från denna studie visar att både Spacerpad 
och bomullsbindan kan vara bärare av hög tillväxt av bakterier. En ökande 
bakteriell aktivitet genom testdagarna, slutade med ett tudelat resultat efter en 
tvåltvätt som sista procedur. Bindan av bomull hade lätt tillväxt, medan Spacerpad 
knappt visade någon tillväxt alls efter den sista rengöringen. 
 
Den mikrobiella aktiviteten hos Spacerpad nådde höga nivåer under simulationen. 
Trots det så gör förmågan att kunna rengöras med låg åtgång av resurser, att den 
kan anses vara sanitär nog för att användas på platser präglade av fattigdom, som i 
Kibera. 
 

 
 
Nyckelord: återanvändningsbar binda, mikrobiell aktivitet, handtvätt, torkning 
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Abstract – Popular version 
 
Not having the economy or knowledge enough to handle your menstruation 
properly is called period poverty and is mainly found in impoverished areas. Such 
areas are often characterised with scarcity regarding the quantity and quality of 
the water, which has influences on the sanitation. Sanitary products to be found 
are divided into disposable and reusable, where reusable pads often are made of 
cotton. Regardless the material, reusable products needs cleaning between the 
times of use, which could be a challenge when water is not always accessible. To 
have a reusable sanitary pad that easily can be cleaned with low amounts of 
resources is important, especially in places with poverty. 
  
Spacerpad is a reusable sanitary pad and a part of a project at the University of 
Borås, aiming to reduce period poverty and to educate women and girls in 
menstrual hygiene management. The pad is made of polyester, a fiber that does 
not absorb the fluids and therefore the pad will contain the fluids. This in 
comparison to the pads made of cotton – whose main function is to absorb. 
 
This thesis was done as a field study in Nairobi, Kenya and had the aim to 
simulate a menstruation. This to see how the growth of bacteria, yeast and mould, 
in a reusable sanitary pad could look like, during and after a menstruation. With 
the influences from interviews and resources found in Kibera (a slum in Nairobi) 
a menstruation simulation of five days was executed, using nutrient solution 
instead of blood. In the simulation, the effect of washing and drying on the 
bacterial activity was studied on the Spacerpad and on a cotton pad. Both of the 
pads went through the same procedures. 
  
The results of this study shows that both Spacerpad and the cotton pad both could 
carry a high degree of bacteria during the testing days. However, after a soap 
wash as the final procedure the Spacerpad barley showed any signs of bacteria 
compared to the cotton pad, which still carried a moderate degree of bacteria. 
  
Even though the bacterial growth reached high levels during the simulation, the 
ability to get it clean with the low amount of resources used could be a reason to 
consider that the Spacerpad is sanitary enough to be used in an impoverished 
place like Kibera. 
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Abbreviations and Acronyms 
 
Throughout this thesis following abbreviations and acronyms are being used: 
B – Boiled tap water 
C. albicans – Candida albicans 
CFU – Colony forming unit 
CO – Cotton Pad 
DS – Dipslide 
E. coli – Escherichia coli 
K – Kibera tap water 
MHM – Menstrual hygiene management 
P. aeruginosa – Pseudomonas aeruginosa 
RH – Relative Humidity 
S. aureus – Staphylococcus aureus 
SP – Spacerpad 
Spp – Species, all species in the given genus 
UTI – Urinary Tract Infections 
WER – Water evaporation rate 
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1. Introduction 
 
“Menstruation is an integral and normal part of human life, indeed of human 
existence, and menstrual hygiene is fundamental to the dignity and wellbeing of 
women and girls and an important part of the hygiene, sanitation and 
reproductive health services to which every woman and girl has a right.”  
(House, Mahon & Cavill 2012) 
 
Globally, approximately 52 % of the female population (26 % of the total 
population) is of reproductive age. Most of these women and girls will menstruate 
each month for between two and seven days (House, Mahon & Cavill 2012) and 
the total blood loss does not ordinarily exceed 60 ml (Academic 2019a). For many 
women living in the western world or with good economical prerequisites it may 
not be a problem managing these monthly fluids. However, it does not look like 
that all over the world. 
 
It is estimated that Kenyan girls lose around 3.5 million learning days per month 
due to the lack of proper sanitary pads. This problem, also known as period 
poverty, causes long term negative effects which impinges on their ability to 
compete and achieve in the classroom. It can lower their self esteem, increase 
drop-out rates, and in many areas of Kenya this can lead to girls being vulnerable 
to early marriage (Jewitt & Ryley 2014). 
 
Girls and women from low-income areas, not only in Kenya but all over the 
world, use improper materials for sanitary protection. Examples of considered 
improper materials being used can be old cloths, leaves, ashes, or even cow dung 
to absorb the blood (House, Mahon & Cavill 2012). Materials like this, and the 
infrequent change, can cause infections and discomfort. The fear of leakage or 
odour can not only psychologically cause both anxiety and embarrassment, but 
also contribute to a sense of insecurity (Colin & Belen 2013). 
 
It is not uncommon that women and girls trade sex in order to get access of 
sanitary pads. In the Kibera slum, an area of the capital of Nairobi, which is one 
of the largest urban slums in Africa, it is estimated that 65 % of the females have 
traded sex for sanitary pads (Oppenheim 2018).   
 
As of today, regardless where in the world, one can find two different kinds of 
menstrual protection products – disposable and reusable. Several brands and kinds 
of disposable sanitary pads are available in Kenya, but approximately 65 % of the 
female population cannot afford to buy them (Geertz, Iyer, Kasen, Mazzola & 
Peterson 2016). The market can be sorted into two different categories, premium 
and low cost pads. However, questionable quality has recently been widely 
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noticed, even on the premium kinds, compared to the same brands available in the 
western world (Durosumo 2019). The quality of the low cost pads are also varying 
and may therefore not be good enough and provide secure capsuling even though 
you can afford it (Geertz et al. 2016). 
 
Looking at reusable pads, a quite common material used is cotton, a natural fiber 
with many purposes. With its absorbing ability (Cook 2012), and high 
accessibility all over the world, it is a natural choice for both women and 
manufacturers. The cotton material is being used regardless if it is in the shape of 
an old cloth (House, Mahon & Cavill 2012) or in more refined pad constructions. 
For instance, the Swedish company ImseVimse produces different types of cotton 
based reusable pads.  
 
In 2017 Lena Berglin, associate professor in Textile Technology at University of 
Borås, together with Karin Högberg, researcher and university lecturer in Health 
Science, started a project aiming to reduce the menstrual poverty found in many 
countries. The project focus is to create a menstrual pad which can be reused, but 
also provide women and adolescent girls with information and education about 
menstrual hygiene management (MHM). Having a product that can be easily 
washed and dried under limited circumstances – like circumstances found in 
places characterized by poverty – the menstrual pad can contribute to a 
development within the area of MHM. To this date the pad, called Spacerpad 
(SP), is being developed at the University of Borås (Lindholm 2017). 
 

1.1 Problem description 
Kibera, Nairobi, has approximately 250.000 inhabitants (Crow & Odaba 2010), 
and it is estimated that Kibera receives 4000 m3 water per day, whereas the 
demand is 17,000 m3. In other words, the deficit is 13.000 m3 per day (Charton-
Bigot & Rodriguez-Torres 2010). Therefore it is not uncommon that women must 
curtail clothes washing and postpone baths, or even cut down meals per day due 
to scarce water access, or because it is simply unaffordable. In the mud wall and 
tin roofed houses in Kibera several containers with water can be stored for over a 
week, in order to tackle the uncertainty regarding water access (Crow & Odaba 
2010). 
 
The scarcity of water within Kibera pinpoints the importance that a reusable 
sanitary pad has to be able to get clean with a low quantity of water. It is, 
however, not only the access that is uncertain regarding the water in Kibera, the 
quality of water can be of dubious condition. This together with waste and faeces 
disposed in open areas and drains contribute to lacking sanitation (see Figure 1) 
for the people living in Kibera. When it is accessible it is not uncommon to use 
rainwater for laundry, but the quality is often as, or even more, uncertain than the 
water to be found in tap from cisterns (Patinkin 2013). 
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With this in mind, in order for a reusable sanitary pad to be useful within areas 
like Kibera and its circumscriptions, it must be able to get clean enough to be 
considered sanitary. In other words, not be harmful or a carrier of an unhealthy 
amount of bacteria to the women and girls using it. It is therefore of high 
importance to do research on site, collect data, interview female inhabitants and 
test under the circumstances relevant for its users. 
 

 
Figure 1. Dried out river and water cistern in Kibera 2019 (Sundberg, 2019) 
 

2. Purpose and research questions 
 
The purpose of this field study and thesis was to study how the handling of the 
Spacerpad look like during and after a menstruation in Kibera, regarding washing 
and drying, and translate this into a test method in order to examine potential 
microbial growth in the pads.  
 
From the purpose, the following research questions were formulated: 

1. How can the bacterial activity be measured in a simulated lab test, using 
nutrient solution? 

How does the growth of bacteria look like in a reusable sanitary pad during and 
after a simulated menstruation, with circumstances and resources found in 
impoverished areas like Kibera? 

 

2.1 Delimitations 
Menstrual blood was not considered, due to hygiene and the potential risk of 
blood transmitted diseases. The bacterial growth tests were therefore executed 
with nutrient solution due to the lack of a reliable and consistent source of bovine 
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blood as a substitute for menstrual blood. During the short time of the field study 
it was impossible to provide the same quality of blood (blood from the same 
animal for instance) during the whole test scenario. The uncertainty could have 
had too big of an impact on the results. 
 
This thesis will not examine and evaluate what kind of bacteria found and 
growing on the pads and dipslides. It will only separate between mould and other 
microorganisms – which can be a number of different kind of bacteria or yeast. 
 
All volumes will be presented as weight due to the lack of accurate volume 
decisive material and the scale used in this study had an accuracy of 0,1 g. 
 
Due to intellectual property law the full construction of the Spacerpad cannot be 
explained in this context. 

3. Setting of Arena 
 
During the process of searching for relevant literature, in order to set the arena for 
this project, the following databases have been used: Primo, PubMed, Google 
Scholar, Science Direct, Scopus and Britannica Academic. A gap in scientific 
publications regarding washing sanitary pads, and handwashing (clothes and 
domestic textiles) in general, was found and therefore neighbouring fields have 
been studied. 
 
The lack of literature about handwashing, sanitary pads and bacteria related 
reports to these subjects, broken down into more detail could be seen as a matter 
of fields of study. The areas studied regarding bacteria are mainly medicine and 
forensics. Regarding the actual handwashing, it could be seen as a matter of 
wealth, where there frankly is no reason to look at handwashing for the western 
world. The same goes for the lack of quantitative studies regarding washing 
reusable sanitary pads, since the population of the western world, Europe for 
instance, in greater occurrence use disposable alternatives. However period 
poverty is not a phenomena only in developing countries, it can also be found in 
countries like United Kingdom where school nurses are trying to shed some light 
on the issue (Walker 2017).  

 
3.1 Sanitary products and their washing instructions 
A product on the market, which is considered sustainable by many, is the reusable 
menstrual cup. It is often made out of high-grade medical silicone, rubber, latex or 
elastomer (Van Eijk et al. 2018). Products made out of these kinds of materials are 
fairly easy to rinse and clean, since they are not absorbing any fluids. However 
few researches have been made on how suitable this kind of internal product is to 
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areas with restricted sanitary and water access, like Kibera. The menstrual cup can 
be a potential danger together with poor sanitation and infrequent change, since it 
can cause toxic shock syndrome – something that is considered life threatening 
(Mitchell, Bisch, Arntfield & Hosseini-Moghaddam 2015). This, and the taboo 
that exists in some regions regarding inserting an object into the vagina is not 
considered pure (Geertz et al. 2016) makes the menstrual cup an uncertain product 
not suitable for all. 
 
An example of a reusable sanitary pad is from the Swedish company called 
ImseVimse. It is a company working to develop and offer sustainable and 
environmentally friendly alternatives, to different sanitary products usually 
occurring as disposable ones. Their sanitary pads are made of varying number of 
layers of cotton cloth, piling up to facilitate the absorption, and with one layer of 
polyurethane laminated polyester to prevent leakage. ImseVimse’s pads are 
seemingly easy to handle care-wise for the supposed customer group, found in the 
western parts of the world. The basic recommended care is to soak the pads after 
use and later wash them by machine in 60 °C (ImseVimse 2019). 
 
One of the manufacturers of reusable sanitary pads in Africa is Afripads. 
Although the company do not mention what kind of material the product is made 
of, Afripad state that it is a high performance textile, which can provide effective 
protection up to 12 months. What they do mention considering the material 
however is that it is ultra-absorbent, which can indicate that it is made of a 
cellulosic textile. Graphic instructions on how to wash the Afripad are presented 
on their website. It is clear that they are turning to a clientele who only wash by 
hand, since the instruction nowhere explains a procedure done by machine. The 
pad is not to be washed in hot water or with bleach, and it is promoted to dry the 
pad outside – with or without a cloth covering it. Instead of bleach or other 
chemicals the instructions suggests soap (Afripad). Soap bars for laundry is 
widely used in many places in western Africa, but the active surfactant (surface 
active agent) can vary depending on country and brand. 

 
A project by Wilson et al. (2012) that turned to ten schools in rural Kenya, had 
partly the aim to promote and educate schoolgirls about MHM as well as teach 
them to produce their own reusable sanitary pads of materials locally accessible – 
in the project it resulted in the use of cotton cloths to help the girls and women in 
rural areas to be free and independent regarding their menstrual hygiene and 
sanitary products. A pad-holder made of cotton, exchangeable cotton cloths or 
towels for absorption and a plastic barrier to help prevent leakage was the design 
presented and was called Mwezi pad (Wilson, Reeve, Pitt, Sully & Julious 2012). 
 
Through a questionnaire, the girls in this pilot study (Wilson et al. 2012) were 
asked how they had experienced the washing and drying processes for the self 
made pad. All of the answering girls explained that they had used both soap and 



6 

water in order to clean it while washing it by hand. However, it was not explained 
how clean the users found the pad after the process. One issue mentioned was that 
the quantity of water needed in order to wash it, as some girls had to fetch more 
water to clean it – which could be seen as embarrassing. Embarrassment 
surrounded the drying process as well, where 40,3 % of the girls found it 
embarrassing to leave it to dry outside. 38,3 % also found the pads drying to slow, 
although 70,7 % preferred to dry it outside due to the quicker drying time 
compared to drying it inside (Wilson et al. 2012). 
 
The main idea for SP is to have the same function as a menstrual cup, a container 
of menstrual fluids, but in the shape of an external sanitary pad. Being a pad, SP 
will be used externally but have the advantages a menstrual cup have. It is 
constructed out of polyester and without any absorbent material, in difference 
from cotton cloths and the traditional disposable pads whose main function is to 
absorb. The material, in addition the construction, allows the blood to cling to the 
fibres inside the pad and coagulate – thus absorption is not the function. SP’s 
containing ability is given by spacer-knitted layers. Fibres are intertwined 
between two layers of knitted surfaces, making it a controlled chaos of fibres 
going back and forth at the same time as the surface of the layers, as well as the 
polyester material itself, promotes the wicking to spread the fluids across the 
surface. By solely containing the fluids, SP’s ability to be easily washed and dried 
is given. This facilitates the washing and drying process of the product which 
makes it a practical, durable and sustainable sanitary pad favouring MHM in 
places with, for example, limited access to water (Lindholm 2017).  
 
A well functioning, low cost and reusable sanitary pad could in the long run help 
to improve the gender equality within not only Kenya, but many developing 
countries. This is in line with the UN sustainable goal number 5, which is aiming 
to achieve gender equality and empower all women and girls. If schoolgirls get 
access to proper sanitary pads, it could help to reduce the missed school days each 
month. This also affects UN sustainable goal number 4, declared to ensure 
inclusive and equitable quality education and promote lifelong learning 
opportunities for all. A product that can be used and washed over and over again 
could, if compared to disposable sanitary pads, save material and resources. That 
integrates well with UN sustainable goal number 12, ensuring sustainable 
consumption and production patterns (UN 2015) 
 

3.2 Handwashing 
The main aim of washing laundry is to remove soiling, e.g. blood and other 
human excrements, dirt, food stains and microorganisms, from potentially 
bacterial infected and dirty textiles (Fijan, Šostar-Turk & Cencič 2005). This in 
order to achieve clean and fresh textiles ready for use, and the same must be 
considered regarding a reusable sanitary pad. 
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When writing about the factors affecting washing performance, Honisch et al. 
(2014) mentions the Sinner Circle. The concept stated by H. Sinner in 1960 
consists of four factors that influence the performance while washing: time, 
temperature, mechanical action and chemistry, where each of the four play their 
own part. In order to achieve the same results when decreasing one factor – 
another factor must be increased. When for example washing in lower 
temperatures, an increase in time, chemicals or mechanical action would be 
needed to achieve equivalent results. 

Data and standards on the efficacy of laundering processes comes mainly from 
studies of machine laundry cycles. For example the standard ISO 6330:2012 (SIS 
2012), which handles domestic washing and drying, and goes into detail about 
washing by machine. The most relevant part for a handwashing scenario is to look 
at the gentle washing programs that are presented in the appendices of the 
standard. Temperature and the mechanical action are lower – placing it closer to 
the wash performed by hand. 

In most households of the lower middle class and poorer sections of the 
community in developing countries, such as Kibera and other impoverished areas, 
washing machines are not generally used. It is not uncommon that textiles are 
washed with detergent together with uncertain water quality. Washing by hand 
can however be found in higher economical houses as well, where it is executed 
by housemaids or people with similar duties (Bloomfield, Exner, Signorelli, Jyoti 
Nath & Scott 2011). 

 
3.3 Yeast, mould and bacteria 
The potential for survival and spread of pathogens transferred from a human, 
animal, food or other source onto clothing or household linens is shown by 
various laboratory studies. Bloomfield et al. (2011) sum up various studies, which 
show that survival varies considerably between different microbial strains, and 
rest on factors such as temperature, relative humidity (RH) and type of fabric. 
Although Bloomfield et al. (2011) mean that it mostly depends upon the inoculum 
size, which is the number of bacteria added or already existing on the textile. The 
bigger the colony is – the more potential it has to survive. The studies mentioned 
in the report show that microbial organisms such as S. aureus and fungal spp. (e.g. 
C. albicans) can survive long periods, several days to months, on fabrics. 
 
Candida is a type of pathogenic and parasitic fungi containing the ascomycete 
yeast. If the candidiasis occurs in the vagina, the condition is more generally 
called a yeast infection and can be very uncomfortable and irritating. The most 
dangerous Candida species is C.auris. It has a tendency to cause outbreaks of 
severe illness in healthcare settings, and is therefore considered a global health 
threat. It is difficult to manage since it is resistant to multiple antifungal drugs 
(Academic 2019b). 
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Another microorganism that can be found thriving in textile is mould, which is a 
conspicuous mass of mycelium (Academic 2019c). It will flourish especially if the 
textile is based on a natural fiber, e.g. cotton, since the organic material function 
as nutrition for the mould. The presence of mould on a cotton cloth will 
eventually break down the fiber (Cook 2012). Mould fungi grow and appear from 
spores, which can be found everywhere in both inside and outside air. The spores 
can then later develop into mycelium, a root system for the mould. The mycelium 
is sensitive to dehydration and can die relatively fast if exposed to drying 
(Svennered & Carlson 2012). Healthwise, mould is for example known to cause 
allergic reactions to people sensitive to it (Mendell, Mirer, Cheung, Tong & 
Douwes 2011). 
 
Due to the closeness between a sanitary pad and the urethra, the potential growth 
of E. Coli and S. aureus is highly interesting, since both can cause urinary tract 
infections (UTI) (Academic 2019d). It has been suggested that pads and panty 
liners may increase the risk of UTI’s by transferring intestinal flora such as E. coli 
to the vagina. For example, enteric bacteria is found more frequently in the vagina 
in women using pads than compared to tampons (Farage, Bramante, Otaka & 
Sobel 2007). The stated conclusion is though that panty liners are safe for their 
intended use and do not promote adverse skin effects or common genital 
infections. However, studies found in this literature search, only consist of 
disposable sanitary pads or panty liners, and it is therefore hard to say how safe a 
reusable sanitary pad is concerning genital infections. 
 

3.4 Nutrient solution 
A common way of using nutrient solution or broth is as a growth medium, 
containing the substances required for the growth of microorganisms such as 
bacteria, mould, algae, and fungi. A common ingredient is Agar Agar, 
contributing to the jelly-like consistency in the growth medium (Academic 2019e) 
which has given the growth medium another common name, agar plate. 
 
Usually there are already suspicions that the test specimen is carrying bacterial 
activity, and therefore want to press the object against the growth medium in order 
to find out. Other times a contamination is applied to the specimen on purpose 
before doing a microbial growth test – this to see if and how the colonies are 
growing in the specimen. An example of this is the study by Shanmugasundaram 
& Gowda (2011) where they added an already existing and concentrated amount 
of S. aureus and E. coli colonies onto the diapers being used in the study. The 
colonies had though been cultured in a nutrient solution. 

 
Few studies have been found where NS is being used without purposely adding 
bacteria in order to contaminate specimens. However, bacteria, fungi and mould 
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exist almost everywhere and can find the application or presence of broth a good 
place to start growing, as it will function as nutrition for the microbial colonies.  
 

3.5 Washing factors concerning microbial activity 
Washing concerning bacteria and contamination could be found in various 
researches from a hospital and medical point of view. Jaska & Fredell (1980) used 
laundry machines in order to wash S. aureus contaminated medical textiles, and 
the most significant parameter to be found was the temperature of the water.  
 
In another study (Christian, Manchester & Mellor 1983), the low-temperature, 
47.8 °C to 60.0 °C wash procedures, eliminated all bacterial groups at least as 
effectively as the high-temperature procedures. However, in their study the 
effectiveness of bacterial density reduction at low temperatures was augmented by 
increased concentrations of bleach.  
 
The importance of bleach is also mentioned by (Honisch, Stamminger & 
Bockmühl 2014) where they state that it is possible to compensate lower water 
temperature with bleach in order to achieve higher effectiveness. This theory goes 
in line with the already presented argument regarding the Sinner circle. 
 
Another substance that plays an important role in the Sinner Circle is washing 
detergent or soap. Synthetic washing detergent in liquid or powder form may be 
the most common alternative in the western world, but in developing countries 
where handwashing is considered predominant, laundry bars are still the most 
widely used product. Berna, Moreno & Bengoechea (1998) describe three 
different kinds of laundry soap bars present on the market, depending on what 
kind of surfactant being used. For soap bars the surfactant is only soap. Syndet 
bars have synthetic surfactants and combo bars have a mix between soap and 
synthetic surfactants. Due to their significant molecular structure surfactants can 
provide wanted performance attributes of a laundry product, which is reducing 
surface tension of water, improve wetting conditions, remove greasy soil and 
foaming. 
 
 

3.6 Drying  
Considering drying of textiles, there are more common ways to do so without the 
full aid of machinery. In ISO 6330:2012 (SIS 2012) there are several procedures 
to dry the textiles, but some start from the hydro-extracted state – which means 
that the washing machine has used centrifugal forces in the end of a program to 
extract some of the excess water. After that the garments can be dried by line or 
flat with various levels of moisture content. For example Procedure A – Line dry 
and Procedure B – Drip line dry, where drip line dry would mean a garment that 
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has not been hydro-extracted and thus a much higher moisture content and line 
dry means that the garment has been through the spinning process. 
 
The importance of drying laundred medical textiles is mentioned in A Practical 
Guide to Decontamination in Healthcare, where McDonnell (2012) mean that 
presence of moisture can allow the growth of microorganisms, e.g. bacteria and 
fungi. However, the drying processes considering medical textiles found in this 
study are often executed with tumble dryers. 
 
Wilson, Loveday, Hoffman & Pratt (2007) also discuss the positive effects on 
decontamination of washed medical textiles, white coats, scrubs etc. The 
microbicidal action, reduction of microbes, in drying could occur either through 
dehydration or by thermal disinfection, which should be effective against all 
relevant hospital pathogens. Tumble drying, ironing and tunnel drying are 
mentioned as effective methods in the report. As air-drying is not mentioned as a 
method, it gives the impression that air-drying is not an option when aiming for 
reducing bacterial growth in medical textiles. It could also depend on the time 
aspects, as plain air-drying often takes longer time.  
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4. Interviews in Kibera 
 
A group of teenage girls living in Kibera, Nairobi were equipped and had been 
using four Spacerpads each, in various thickness, since February 2019. 
 

4.1 Method 
Nine girls living in Kibera, in the ages between 15-19, were interviewed on the 
10th of April 2019. A questionnaire concerning washing and drying was 
developed with a total of 14 questions, with sub questions following (see 
Appendix I). Some of the girls were interviewed one by one, and some in pair or 
groups of three. An interpreter was present in a number of the interviews, to 
facilitate language understanding, as she translated from swahili to english, and 
vice versa. All interviews were recorded with a dictaphone and notes were taken 
on the questionnaire. Data were analyzed and compiled in four question areas: 
rinsing and washing procedure, water, drying and lastly storing. These aspects are 
of importance for understanding the background to the other analyzes in the study. 
The variations within each aspect have been described and not just the 
predominant one. These results form the basis for the coming step in the research, 
as it is aiming to take hold of the average handling of the pad in order to plan and 
execute the method for the washing and drying processes for the pads. Other 
questions not relevant for this research were also asked, but were not compiled in 
this thesis, see Appendix I. 

 
4.2 Interview results 
The results from the interviews were categorised in four different categories in 
order to distinguish the different parts of handling the Spacerpad.  
 

4.2.1 Rinsing and washing in Kibera 
The girls were asked if they had washed the pad since they got it in February 
2019, all responded yes. They had also used the plastic rinsing container they 
were provided with. The majority had used the container to rinse the SP from 
blood, and for storage when changing to another pad, if they could not rinse the 
pad immediately. The girls had used what they call “normal water”, which in this 
case is water collected in Kibera from either a dwell or a water cistern, located 
outside. They put the pad in the plastic container, filled it with water and shook it 
a couple of times before they emptied the liquid and took out the pad. After that 
they squeezed the SP in order to get rid of the rest of the liquid. This process was 
used during their period. After the final day of their period they used a more in 
depth handwashing procedure. Even here they used the same kind of water as they 
did in the container rinse, no one had heated the water being used. 
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The majority had wettened the pad, either by dipping it in water or soaking it by 
hand, and then used a bit of bar soap (White wash and Sunlight were two brands 
mentioned) or Omo (washing detergent) in order to lather the SP. After that they 
had scrubbed or rubbed it with their hands, or in some cases folded the pad in half 
to scrub the surfaces against each other. When using Omo, it was common that the 
washing process was executed in a smaller plastic washtub. All processes were 
executed with hands only and no additional equipment was used. Although a few 
used the rinsing container for the final wash as well at the end of their period. 
They then added soap into the container, together with the pad and water, and 
rinsed it with water after that process. Most common was to wash the pad 
separately, and not together with other laundry. In some cases the pad could be 
washed while cleaning yourself, when there was access to larger quantities of 
water. 
 
How often they rinsed the pad depended on the heaviness of their period and 
amount of blood during their day. Mostly common was to change pad 
approximately three times per day, although some girls would have to change up 
to six times per day. The number of changes per day could also depend on the 
access to safe or comfortable places were they could change their pad. 
 
After the final wash, together with soap, the group of girls considered the pad 
visually clean. Some spots could still be visually apparent for some girls. A bit 
discoloredness in the borders of the pad could occur, close to the glue. Some girls 
expressed that it was acceptably clean for reuse through only rinsing. Others did 
not think it was fresh to use a spotted pad, although they understood that the 
function was restored. 
 

4.2.2 Water for washing in Kibera 
No one washed the pad at special washing sites in Kibera. They all washed it at 
home – with the same type of water as mentioned in section 4.2.1. The water was 
transported from the water sources to their homes in different kinds of buckets or 
plastic containers. One girl mentioned that you always want to be sure to have 
water at home, in case there is no water to collect. Therefore, the water can be 
standing a couple of days at home before being used.  
 
It was difficult for the girls to give an exact figure on how much water they used 
when cleaning the pad. One girl expressed that the amount of water being used 
during the cleaning procedure also depended on how much blood there was.  
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4.2.3 Drying the pad in Kibera 
When drying laundry in general, all girls explained that it would take place 
outside, on laundry lines. The majority also mentioned that they would dry their 
pad together with the rest of the laundry. The exact circumstances how and where 
the pad would dry varied a lot. One girl explained that she had tried to dry it 
inside her home, but preferred outside due to quicker drying. However she would 
hang it underneath other laundry, as she was not comfortable to hang it out in the 
open. Another reason to hang it under laundry was the concern of it being stolen. 
An 18-year-old girl explained that she could hang it out in the open air where she 
lived, due to the few number of boys around her home. In order to determine if the 
pad was dry or not they all used their hands, fingers or cheek. No information of 
using it while still moist or wet was collected.  
 

4.2.4 Storing of the pad in Kibera 
The rinsing container was also used for storing a used pad. The time spent inside 
the container before rinsing varied. One girl said that she always carried water in a 
bottle in order to be able to rinse the pad at school for example. Some girls 
mentioned that they were not comfortable to use the pad at school, since they 
didn’t know if they would be able to change the pad there. This was because they 
were too many students who shared one toilet, and they were afraid it should take 
too long time to wash it. The fright of it leaking also mattered in this case, or that 
someone would see the SP in their school bag, either used or unused. 
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5. Material and methods 
 

Before departure to Kenya, Catrin Lindblad at RISE (Research Institute of 
Sweden), was contacted for consultation regarding washing processes and testing 
substrates. After that a decision was made to work with dipslides, a bacterial 
growth media, in order to evaluate the cleanness of chosen sanitary pads 
concerning eventual microbial growth. Chosen specimens were decided to 
Spacerpad and a pad of similar construction, but mainly made from cotton, since 
most reusable sanitary pads on the market are made of cotton. The purpose of 
adding the CO-pad was to function as a reference to the Spacerpad. 
 
A rough plan was constructed for how the actual bacterial tests would be executed 
and it was decided that closest to reality would be to simulate a menstrual period 
of five days. With a first plan and schedule formulated, a packing list with needed 
material for the tests was made. Due to the limitations of a field study regarding 
uncertainty with locations, travelling, customs and material to be found at site, an 
approximately 50 liter bag was packed with the most critical instruments and 
material needed for this research (see Figure 2). 
 
The simulation took place in an apartment located in Nairobi, Kenya. Most of the 
procedures were executed at the dining table found in the apartment (see Figure 
3). With the help of two chairs and a line, a temporary drying rack could be 
constructed.  
 

 
Figure 2. Working place for the tests in Nairobi, Kenya (Anderhell 2019) 
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5.1 Materials 
A number of different materials were used in the test, which are presented here. 
Some material, such as the test specimens and dipslides, were brought from 
Borås, Sweden. Other equipment was procured at site in Nairobi, Kenya. 
 

5.1.1 Test specimens 
Throughout the simulation, two different sanitary pads were used and tested. One 
of them was SP and the other CO, a pad made out of cotton. Two pads with 
similar construction, but with two different materials and functions. 

5.1.1.1 Spacerpad 
Four three-layered Spacerpad’s were used during the test. Each pad has an 
overlaying glued edge to keep the construction and the underlying layers in place, 
but also to let the fluids stay inside the pad (see Figure 4). Each layer of the SP-
pad has a different front and backside (see Figure 5). 
 

 
Figure 3. An overview of one three-layered Spacerpad (Anderhell 2019) 
 

 
Figure 4. Front (left) and back side (right) of one layer in the SP-pad (Berglin 
2019) 
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More detailed information about construction and material for the SP is found in 
Table 1. 
 
Table 1. Material and construction for SP 

Absorption and surface 
material 

Müller T5683-2300-001 
Thickness 3,0 mm 
Raw white 
Spacer Material: monofilament 
Weight: 228 g/m2 

Construction 3-layer 
Weight Absorption and surface layer: 7,6 g 
Total weight Sanitary pad: 11,0-11,4 g 
Thickness in construction: 6,30 mm 

 

5.1.1.2 Cotton pad 
As a reference to the SP-pads, a similar pad made out of cotton was used. The 
CO-pads were made with the same principle of construction as SP, where layers 
are piled up and sealed with glue overlaying the edges (see Figure 6). The 
construction is made up of four layers of plain weave (see Figure 7). Four CO-
pads were used during the tests. 
 

 
Figure 5. An overview of one cotton pad 
(Anderhell 2019) 
 

 
Figure 6. Front and backside of one 
layer in CO (Berglin 2019) 
 

More detailed information about construction and material regarding the CO-pads 
is found in Table 2. 
 
 
 
 



17 

Table 2. Material and construction for CO 

Absorption and surface 
material 

Plain Cotton White from Stuart Burden 
Thickness 0,4 mm 
Warp and Weft Material: Cotton Ne 40/2 
Bleached 
Warp and weft density 25 threads/cm 
Weight: 154 g/m2 

Construction 4-layer 
Weight Absorption and surface layer: 7,4 g 
Total weight Sanitary pad: 11,8-11,9 g 
Thickness in construction: 2,30 mm 

 

5.1.2 Laboratory and test equipment 
Following laboratory and test equipment was used during the five day long 
simulated period (see Table 3). 
 
Table 3. Material used in the simulation  

Dipslide Dipslide is a prepared growth medium used to detect potential 
microbial activity. A total of 53 dipslides were used in the 
simulation to test for the presence of microorganisms. It was 
prepared with Tryptic Soya Agar (A-side, amber coloured) on 
one side and Rose Bengal Chloramphenicol Agar (B-side, 
pink coloured) on the other side, which inoculates S. aureus, 
E. coli, P. aeruginosa and C. albicans and mould A-side of the 
slide can show growth of bacteria, yeast and mould, whilst B-
side only show mould. Incubation time span 24-120 h. 

pH-indicator 
strips 

VWR chemicals, pH 0-14 (non bleeding) Prod 31 508.  

Sensirion Sensirion Humidity and Temperature Sensor to measure 
temperature and relative humidity. 

Scale Velleman VTBAL16 portable scale with a precision on 0,1 g. 

Plastic rinsing 
container 

Transparent plastic container, containing 130 g of water. 

Plastic storage 
container 

Transparent plastic container that contained 1000 g water. 
Pierced with 10 small holes along the upper edge sides, in 
order to provide airflow. 
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Plastic washing 
container 

Transparent plastic container can contain up to 1000 g water. 

Nutrient 
Solution 

Nutrient solution grains for microbiology, art nr 1.05443.0500 
acquired from Merck. 

Tap water from 
Kibera 

Collected from Kibera. 

Boiled tap 
water  

Tap water from an apartment in Kilimani, Nairobi. 

Sunlight 
Laundry Bar 

An all-purpose soap produced by Unilever, used for laundry, 
kitchen and personal hygiene and accessible to buy in most 
shops in Nairobi. Purchased in Kibera. Ingredients: soap base, 
aqua, glycerine, parfum, tetrasodium EDTA, Etidronic Acid, 
Titanium dioxide, C1 11680 (monoazo color). 

 

5.2 Detection of microbial growth 
In order to become familiar with the materials intended to be used in this project, 
a pilot study for materials was carried out. The purpose of the pilot study was to 
try to detect bacterial growth on the surface of the sanitary pads with the help of 
dipslides and a nutrient solution. Three dipslides and three pads were used; one 
CO and two SP divided over two tests.  
 

5.2.1 Test 1 
The nutrient solution for Test 1 was prepared with 7,5 g grains/1 liter water, using 
boiled tap water. It was thereafter applicated onto the center of each pad. After 
application of the nutrient solution, the pads were incubated for 17 h in a zip bag, 
with the zip completely opened to simulate the more humid climate in the 
closeness of the vulva and avoid contamination from the surrounding air. Also to 
minimize potential contamination from the surrounding air.  
 
After the 17 h incubation inside the zip bag, each side of the dipslide was pressed 
down to separate parts of the surface of the pad. After contamination was made, 
the dipslide was put back into the container, where it was incubated for the time 
required. With the dipslides used in this study, the incubation time span is 
between 24 to 120 hours. 
 
After 9 hours, a first control was made for the dipslides and bacterial growth was 
confirmed for both dipslides. The surfaces of the SP and CO-pads are different, 
and will give different patterns on the dipslide. In the case with SP, whose surface 
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consists of a mesh-construction, there will be a more scattered-looking result with 
the bacterial growth. With the CO-pads the surface contact is more even and 
smooth. The growth was determined to be heavy growth on both pads, according 
to the comparison chart (see Appendix II).  
 

5.2.2 Test 2 
The main focus for Test 2 was to investiate if a lower concentration of the broth 
could give a lower indication of bacterial growth. This was relevant in order to see 
how the concentration of the broth affected the bacterial activity. After 24 hours 
had passed, the dipslide for Test 2 was examined. The bacterial growth was 
determined to be on the same level as the dipslides in Test 1 – heavy growth. 
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6. Study of bacterial growth 
In this study eight pads (four SP and four CO) went through a simulated period 
week of an average of five days, using nutrient solution instead of blood. With the 
information gathered from the interviews in Kibera and information through 
experiments and literature, following decisions were made: 
 

• The concentration of the nutrient solution was lowered to 4 g nutrient 
solution grains/liter in order to lower the bacterial activity in the beginning 
of the test. This to be able to distinguish a potential increase of bacterial 
growth throughout the simulated test days. 

 
• It was decided that the pads were to be contaminated with 4 g nutrient 

solution, this due to the blood loss during a menstruation being at most 
60ml. This divided over five days and three pads, gave the amount used. 

 
• The incubation time was set to eight hours, as an attempt to simulate the 

wearing of the pad overnight. This since the majority of the girls in the 
interviews changed pad approximately three times per every 24 hours.  

 
• The formulated handwashing method, described in Description of 

procedures, was constructed after the descriptions and demonstrations 
showed by the interviewees in Kibera. 

 
• Due to unreliable and shifting weather it was decided to execute the drying 

processes inside, in order to provide similar and co-operable conditions, 
and therefore a method was constructed with influences from ISO 
6330:2012. The pad was dried in vertical direction, lengthwise and 
fastened with clothespin in the top. The pads were regarded dry when the 
weight was within a spectrum of +3 % of the conditioned weight for each 
pad. 

6.1 Method 
The results from the pilot study and from the interviews was used in order to 
construct the menstruation simulation, information gathered from the work done 
laid the ground for the tests in the main study. Here the design of the experiment 
with distribution of pads and dipslides, handwashing method and overall testing 
schemes (see Figure 8) is presented. 
 

 
Figure 7. Method overview for Study of bacterial growth (Anderhell 2019) 
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6.1.1 Distribution of pads 
The procedures for all the pads in this test were identical, and therefore the 
description for one pad is valid for all specimens. The four SP and four CO were 
sorted into two categories, depending on whether they were supposed to be 
exposed to boiled water or water from Kibera (see Table 4). The eight specimens 
were named followingly: CO-1-B, CO-2-B, CO-3-K, CO-4-K, SP-1-B, SP-2-B, 
SP-3-K and SP-4-K. 
 
Table 4. Distribution of pads 

Pads/Water Cotton Spacerpad 

Boiled CO-1-B SP-1-B 

 CO-2-B SP-2-B 

Kibera CO-3-K SP-3-K 

 CO-4-K SP-4-K 

 

6.1.2 Descriptions of procedures 
On the first day the pad was contaminated with nutrient solution at the center of 
the pad. Afterwards it was placed in a new and marked zip bag, which was left 
open during the night. The pad was laid for incubation overnight for 
approximately 8 h. Next morning the pad was rinsed in a plastic container, either 
with water from Kibera or boiled tap water – depending on which specimen it 
was. After that it was hung up, inside, to dry on a laundry line with the help of a 
clothespin. When the pad was considered dry after control weighing it a number 
of times, it was placed in an individual plastic container for storage until the next 
contamination the same night. The same procedure was executed the following 
days until the fifth, when the simulated menstruation was over. On the night of the 
fifth day, when it was considered dry after the rinsing procedure, the pad was 
handwashed with soap before it was left for drying a final round (see Figure 9). 
The pad was dry the following day, leading in to the sixth and final day. 
 

 
Figure 8. Work flow of procedure day one to day five (Anderhell 2019) 
 

6.1.3 Preparations for simulation 
A total of 10 liters was collected from Kibera four days before the test started and 
stored in two five liter water bottles, which on beforehand had contained filtered 



22 

mineral drinking water. In order to keep the water as fresh as possible during the 
testing process, it was stored in darkness until the last day of the simulation 
(Livsmedelsverket 2019). With sight, pH indicator strips and smelling evaluation, 
no change was noticed at the last day of the trial regarding the quality of the 
water. During the storing the average temperature of the water was measured to 
23,4 ℃. The water referred to as boiled water was boiled every evening and left 
to cool during the night in a disinfected plastic container. When used, the water 
had an average temperature of 24,5 ℃. During the test week a total amount of 
1850 g, approximately 1,9 liter were used in the processes for each pad. 
 
The pads were marked in the edges, to guide the dipslide to the center, with two 
three cm broad fields, to be consistent with dipsliding the same areas of the pads. 
Each field was marked with 1 and 2. Where area number 1 was for the amber side 
of the dipslide, and 2 for the pink side. Also, to be able to easily place the gantry 
for contamination, markings were made to indicate the middle lengthwise. In 
Results the amber side will be called side A and the pink side B (see Figure 10).  
 
Each container of each kind were marked with individual article numbers to be 
able to distinguish and separate from each other. The same container was used 
with the same pad during the tests. 
 

 
Figure 9. Markings made on each pad (Anderhell 2019) 
 

6.1.4 Contamination 
Tap water from an apartment in Nairobi was boiled before being left to cool 
down. 100 g of the water, at the temperature between 24–27 ℃, with an average 
on 25 ℃, was poured into a plastic cup together with 0,4 g of nutrient solution 
grains. The mixture was made one hour before the contamination and stirred until 
the grains were completely resolved. With every batch of broth, pH-indicator 
strips were used to measure the pH-level before and after the addition of the NS 
grains, before the solution was added to the sanitary pads. This procedure was 
repeated once a day, from test day one to five. The average pH-level on the broth 
was 7. 
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Disposable pipettes, with containing capacity of approximately 2,5 g each, were 
used and a total amount of 4 g ± 0,2 g were applied onto the surface of the 
sanitary pads (see Figure 11). One pipette for the SP and one for the CO-pads was 
used to minimize the disruptive factors of weighing wrong as the pipettes did not 
get fully emptied after squeezing the pump. 
 
With the help of a scale the amount was weighed to match the total amount of 
broth to be applied. In order to apply the liquid at the same place on every pad, a 
gantry was constructed from a plastic container (see Figure 11). Application 
always followed the following order: CO-1-B, CO-2-B, CO-3-K, CO-4-K, SP-1-
B, SP-2-B, SP-3-K, and SP-4-K. 
 

 
Figure 10. Overview and sideview of the gantry used for contamination 
(Anderhell 2019) 

 
6.1.5 Incubation 
After the broth had been applied on the sanitary pads they were, one by one, put in 
their own new plastic zip bag, with the zip completely open letting some air in 
(see Figure 12). The pads were left in the bags overnight, for approximately 8 
hours. During the night, temperature and relative humidity (RH) were measured 
on a reference SP, in order to avoid contamination on the test samples. The 
measurements were executed by using the Sensirion sensor, inserted in the plastic 
bag and on to the middle of the reference pads surface. The reference SP was 
handled the same way as the rest of the test samples. The average RH in the zip 
bag was measured to 94,3 % and the temperature to 23,1℃ during the simulated 
menstruation test. 
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Figure 11. Incubation for the pads in zip bags (Anderhell 2019) 
 

6.1.6 Container rinse 
The plastic rinsing container was filled with 100 g of water, either water from 
Kibera or the boiled water. After that the contaminated sanitary pad was placed 
inside the container. The container was then calmly turned upside down 10 times 
(see Figure 13). The cans and lids were sterilised with boiling water after use, and 
then stored to dry, before being used again. 
  

 
Figure 12. Container rinse procedure, plastic rinsing container turned upside-
down 10 times (Anderhell 2019) 
 
The pH was measured on the different waters. First pH test was executed on the 
water before it was poured into the rinsing container, and the second one on the 
water after the rinsing procedure. The results were evaluated approximately 10 
minutes after it had been dipped. 
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6.1.7 Drying and weighing 
The drying procedure was arranged with influences from the interviews and ISO 
6330:2012 (SIS 2012), Procedure A – Line dry. In the standard the machine 
washed garments usually was hydro-extracted with centrifugal forces and then 
hung to dry. The SP and CO-pads were squeezed by hand to remove excess water 
and no centrifugal forces were thereby used. The pads were then hung in vertical 
direction according to fabric length and left to dry (see Figure 14). During the day 
the weight of the pads were weighed several times until reaching the spectra of the 
final dry weight. Dry weights of the pads consisted of a spectra that was 
determined from the conditioned weights for each pad with +3 % (of the weight in 
grams) allowance in difference. Meaning that when the pads were within the 
weight-spectra they were considered dry and put to the plastic storage container. 
 

 
Figure 13. Pads hung to dry (Anderhell 2019) 
 
To compare SP’s and CO’s drying capabilities, water evaporation rate (WER) was 
used to calculate the rate of change in weight while drying. Although the WER-
test formula is designed for more controlled testing conditions in comparison to 
what this study provide, some of the factors were made to fit the tests. At given 
times, measurements were taken and noted. The dry weight wf  (g) is the 
conditioned weight of the pad and the water added w0  (g) is the water still in the 
pad after squeezing. The change in water content wi  (g) is the measured weight at 
given times. WER was calculated using calculation (1) (Fangueiro, Filgueiras & 
Soutinho, 2010). 
  

  
		
WER(%)= (w0 −wi )

(w0 −wf )
×100    (1) 
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6.1.8 Storing 
When the pads reached within the final dry weight spectra they were placed in a 
plastic storage container, until it was time for the next contamination or dipslide. 
The container had holes for ventilation (see Figure 15) to keep the pads conditions 
as unchanged as possible. In the container the pads were placed a horizontal 
direction, compared to the vertical direction when drying. 
 

 
Figure 14. Storing of the pads after drying, to the right close-up on one of the 
holes (Anderhell 2019) 

 
6.1.9 Soap wash 
When the drying was done on the fifth day, a final washing procedure took place 
where the pads got a more thorough wash. The procedure was made up of five 
steps: soaking, soaping, rubbing, rinsing and final drying (see Appendix III). One 
person performed every step in this procedure and each step was repeated for each 
of the pads – although each pad was washed separately (see Figure 16). 
 

 
Figure 15. The different steps of the soap wash (Anderhell 2019) 
 
The pad was soaked in 250 g of water of its specific source, folded double over 
the length and lowered down in the water. Every 30 seconds it was lifted and 
turned so that the half that had been facing upwards now faced downwards. After 
a total of one minute in the water the pad was lifted and held straight upwards 
lengthwise to let excess water drip off for 15 seconds. 
 
Each pad was then laid flat, with the surface of contact facing upwards, on to a 
plastic plate. Soap was then applied by rubbing a hard laundry soap bar five times 
over the surface of the soaked pad. The soap was rubbed in one direction over the 
full length, starting at one end and moving the soap towards the other. The 
procedure was done by hand, without knowingly putting extra pressure on the 
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soap, only moving the soap along the surface. A new soap was provided for every 
pad, in order to eliminate contamination between the pads. 
 
The rubbing procedure was performed by hand and by rubbing the pad against its 
own surface from top to bottom lengthwise. The rubbing motion was done by 
pinching one end of the pad with the right hand and keeping the greater part of the 
pad placed in the palm of the left hand. The end pinched with the right hand was 
folded towards the surface to start the rubbing. From the top of the pad down to 
the end, the rubbing of the pad against its own surface was done. This movement 
was repeated for 10 times on each pad without intentionally putting extra pressure 
in the rubbing motion. 
 
After the rubbing procedure, the pad was rinsed in a total of 1000 g of water 
during a total of two minutes divided into two steps with 500 g each time. The 
rinsing was done by folding the pad double over the length and placing the pad in 
the water, putting it under the surface of the water when starting. After 30 seconds 
the pad was lifted, squeezed by hand and placed back down with the other half of 
the pad facing upwards. When an additional 30 seconds had passed the same 
lifting and squeezing was done but now the water was replaced with a fresh batch 
of 500 g of water. The same procedure was then repeated for a second rinsing – 
ending the rinsing with squeezing the pad of excess water before the drying step. 
 
When rinsed and squeezed, the pads were hung to dry in the same way done in 
earlier steps of the simulation – lengthwise in vertical direction. The pads were 
then left overnight for drying until they reached within their individual dry weight 
spectra the next day.  
 

6.1.10 Dipslides 
A 0-reference (DS1) was executed, on the new and clean pads used in the test, in 
the evening of the first testing day, Day 1. Each field 1 was pressed with the 
amber side of the dipslide and field 2 with the pink side (see Figure 16). The 
dipslides were then marked with the exact pad, date and time – and then placed 
for incubation, which lasted up to 120 hours. 
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Figure 16. Side A of a dipslide pressed down on field 1 on a cotton pad 
(Anderhell 2019) 
 
Same procedure, as aforementioned procedure for dipslides making contact with 
the surface of the pads, was executed after the pads had been contaminated and 
left for incubation overnight (DS2). Followingly another DS sampling was 
executed after the first container rinse and drying procedure (DS3).  
 
A day went by, the same procedures for the pads were repeated, however no 
dipslide until the third day after rinsing and drying (DS4). On the fifth day, DS5 
was taken after a night of incubation. The final DS6 was executed after that the 
pads had been rinsed, dried, soap washed and dried again, which was on the sixth 
and final day. For an overview of performed dipslides per pad (see Table 5) 
 
Beside the dipslides mentioned in Table 5, two dipslides were used for reference 
sample on the two sources of water and was executed in the morning on the 29 th 
of April (Day 1). The temperature of the water from the tap in Kilimani (first been 
boiled) measured 26 ℃. The water from Kibera measured 23,7 ℃. This was the 
only test done on fluids. A new plastic glass was filled with water, one with each 
source, and a dipslide was held in the water for 10 seconds. It was then lifted and 
excess water was dripped off before sealing, marking and lastly incubation. 
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Table 5. Distribution of dipslides per pad 

DS Only Day 1   Only Day 5   

 0-reference 
(only on the first 

day) 

Contamination Container 
rinse 

Soap wash 
(only on the 

last day) 

Drying Tot: 

Day 
1 
Start 

DS1 
0-Reference on 

the pads 

DS2 
After first 

contamination and 
incubation 

  DS3 
After container 

rinse and 
drying 

3 

Day 
2  

      

Day 
3 
Mid 

    DS4 
After container 

rinse and 
drying 

1 

Day 
4 

      

Day 
5 

 DS5 
After last 

contamination and 
incubation 

   1 

Day 
6 
 
 

    DS6 
After container 

rinse, 
drying,  soap 

wash and 
drying 

1 

Tot: 1 2   3 6 

 

6.1.10.1 Handling of dipslides 
All dipslides were marked with the exact pad, date and time – and then placed for 
incubation. The dipslides were placed in open room during their incubation time. 
They were exposed to daylight, but not to direct sunlight. 
 

6.1.10.2 Interpretation and disposal of dipslides 
The charts provided for comparing the dipslides had five different steps, which 
were regarded to have too big gaps in between the steps. By estimating the surface 
size (4,5 cm2) from counting the total number of colony forming unit (CFU) on the 
comparison charts’ pictures and calculate with given information about CFU/cm2, 
intermediate steps were added to help the interpretation. With the adding of five 
steps to the comparison chart for yeast and bacteria, and three steps for the mould 
(see Appendix II), it gave a more broad range of interpretation of the dipslides. 
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From the chart each dipslide was rated with a number 1-10, depending on the 
level of growth to be found on each side of the DS. The rating for the growth of 
mould had a range between 1-6. Fluids were calibrated in CFU per millilitre and 
surface results, the ones used on the pads, in CFU/cm2.  
 
The interpretation of the dipslides was done by comparing the photographs taken 
every 24 hours. Since the dipslides were executed on different occasions and days, 
the possibility to compare them in real time was not available. At the stage when 
96 hours had passed, the dipslides had all been provided the time to incubate and 
show potential growth quite clearly – as well as the absence of growth. Therefore 
it was decided that the photographs taken at 96 hours were to be used (see 
Appendix III). 
 
Total rate has been calculated by adding all rates, on both A and B side of the 
dipslide. For example, a total rate on SP-2-B throughout the days was calculated 
by adding all the rates on mould, A- and B-side, and yeast and bacteria on A-side. 
Giving it a total rate on 18. 
 
Used slides in the test were soaked in disinfection for several hours and afterward 
drained with boiling water and salt before disposal.  
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7. Results 
 
Here the results from the simulated test week are presented, divided in two parts. 
First results are presented and then followed by a result analysis, where the results 
are placed in relation to one another.  

 
7.1 Dipslide on water 
Dipslide test was executed as a test on fluids on the two different kinds of water 
being used. It showed no microorganism activity in the boiled tap water in the 
beginning of the simulated menstrual cycle. The boiled water held a temperature 
of 26,5 ℃ when the test was executed. 
 
However, the results from the DS taken on the water from Kibera showed, after 
96 h in incubation, what is to be considered a very slight growth, rating 2, of 
microorganism activity, 103  CFU/ml (see Figure 17). The water from Kibera held 
a temperature of 23,7 ℃ when the test was executed.  
 

 
Figure 17. Dipslides on Boiled (top) and Kibera (bottom) water (Anderhell 2019) 
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7.2 Total rate – microbial activity 
The total rate of the dipslides are presented, with a scale from 1-10 regarding 
yeast and bacteria, and 1-6 considering mould. All results on the dipslides were 
evaluated after 96 hours of incubation. Total rating on yeast and bacteria is 
presented in Figure 18 and mould in Figure 19. For a total overview of the results 
see Appendix IV. Picture of all DS are compiled in Appendix V. 

7.2.1 DS1 
On the first dipslide (also known as the 0-reference) a total count of seven out of 
eight dipslides showed growth of bacteria, yeast or mould on the new and 
conditioned pads. Regarding bacteria and yeast on the amber (A) side, the CO-
pads were in majority with three pads, compared to the SP that only had activity 
on two pads. However, mould colonies were dominant on the SP with three DS, in 
comparison to the CO with only one slide. The degree of activity on both sides 
were considered low, not exceeding a rating 1 on the bacteria and rating 2 on the 
mould scale. 

7.2.2 DS2 
After the pads had been contaminated for the first time and left overnight, activity 
was found on three DS: two on CO and one on SP. In other words a decrease 
compared to the 0-reference. The degree of activity to be found was still 
considered low and the rating did not exceed over 1 regarding yeast and bacteria, 
and 2 on mould activity. 

7.2.3 DS3 
The activity on the DS taken after the first container rinse and drying, still on day 
one, showed an increased number of slides with activity compared to DS2. 
Noticeable here was the increased growth of mould, which was found on a total of 
five DS. The majority of mould activity belonged to the CO with four pads 
compared to SP with two. With a decrease in the degree of activity regarding 
bacteria and yeast, an increase of mould could be seen on the side A of the slide, 
in comparison to previous DS’s. All ratings concerning yeast and bacteria did not 
exceed 1. The highest mould rating on a 2, was found on SP-1-B. 

7.2.4 DS4 
A distinct increase regarding growth of bacteria and yeast was found on the third 
day, with the DS4 taken after rinsing and drying. All pads showed growth and a 
higher degree of activity as well. The highest degree to be found was on CO-1-B, 
which was rated with 7. On the other side of the scale, the lowest activity found 
was on SP-1-B, with a rating on 2. The highest average belonged to the CO-pads 
with a rating of 6, as the SP had an average rating of 5. Mould was found on four 
DS, two CO and two SP, with a rate not exceeding 3 on the mould scale. An 
increment in bacteria and yeast was seen compared to DS3, as well as a decrease 
of mould on side A. 
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7.2.5 DS5 
The highest rate of microorganism growth was found on DS5, which was 
executed the morning after the last night of contamination and incubation for 
seven hours. All SP was rated with a 7 regarding yeast and bacteria activity, 
giving them an average of 7 over all. The highest activity of all pads was found on 
the DS from CO-1-B, with a rating of 9. The lowest growth found on the CO-pads 
was considered a 7, giving CO an average on 8. Mould was only found on CO-
pads on DS5, a total rate of three out of four pads. The highest intensity of mould 
growth was found on CO-1-B, rated as a 3. 

7.2.6 DS6 
The final DS was executed on the last day of the simulation, after the pads had 
been rinsed, dried, soap washed and dried again. A decreased degree of activity 
was noticed, compared to DS5. The clearest distincion was found on the SP-pads 
with bacterial activity on three out of four pads, none exceeding a rating 1. Mould 
on SP was only found on SP-2-B and SP-1-B had no microbial activity at all. 
Every CO showed activity after the final procedure, none below a rating of 4 or 
higher than 5, giving the CO an average of 5 on the yeast and bacterial scale. 
Three out of four DS on the CO showed mould growth, none above rating 1. 

 

 
Figure 18. Total Rate of bacteria and yeast on SP and CO-pads (Sundberg 2019) 
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Figure 19. Total Rate of mould on SP and CO-pads (Sundberg 2019) 
 

7.3 Drying 
The average drying in grams per hour on CO was measured to 0,8 g/h and 1,4 g/h 
for SP, making the latter one a more quickly drying pad. Noticed was that on the 
first two days SP-2-B dried considerably slower than the rest of the SP-pads (see 
Figure 20). By turning it the other way around vertically, it started to follow the 
drying rate curve for the rest of its specimens. It should be noted that on the sixth 
day the pads dried during nighttime instead of daytime, which was the case for 
day one to five. 
 

 
Figure 20. Average drying in grams per hour for SP and CO (Sundberg 2019) 
 
Graphs showing comparisons of WER for day one and day six can be seen in 
Figure 21 and Figure 22. The drying on day one was done after a container rinse 
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and on day six it was done after the soap wash. For day one, all SP but SP-2-B 
were dried at hour nine after the start and all pads were dried at hour 15. On day 
six, after the soap wash, the drying took place overnight. A more evenly 
distributed drying rate between the pads was noted, even if all SP overall dried 
faster.   
 
As seen in Figure 21 there is a difference in WER between some of the pads 
where SP-2-B is closer to the CO-pads. Here SP-1-B, SP-3-K and SP-4-K are 
much closer to each other, with all at a WER of 50% after 2 hours and all at 100% 
after 9 hours. The remaining pads are all within their spectra at 15 hours passed. 
In Figure 22 the WER for day six is shown. Here the overall-WER is lower for the 
SP-pads, compared to day one where they are dried when 12 hours are passed. For 
the CO-pads, it is almost the same as day one, where they are dried within 15 
hours. The drying for day six was done during nighttime. 
 

 
Figure 21. Water evaporation rate day one for SP and CO (Sundberg 2019) 

 
Figure 22. Water evaporation rate day six for SP and CO (Sundberg 2019) 
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7.3.1 Temperature and relative humidity 
During the test days, temperature and relative humidity was measured during the 
time the pads were hung up to dry. The average temperature and RH was 
measured to 23 ℃ and 59 %.  Looking to the diagrams regarding temperature and 
RH, in Figure 23 and Figure 24, a connection can be made as the drying in g/h 
(see Figure 20) increased for both kind of pads when the RH lowered and 
temperature went up. This can be seen on day three and four. On the sixth day the 
RH and temperature was measured over night.  
 
 

 
Figure 23. Average Relative Humidity (RH) per day (Sundberg 2019) 
 

  

 
Figure 24. Average Temperature per day (Sundberg 2019) 
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7.4 pH indicators 
In order to detect any potential variations regarding the water being used, pH 
indicator strips were dipped in the two different waters, boiled and water from 
Kibera. One strip before and one after the container rinse procedure. The pH-
procedure was executed before and after the soap washing process. The lowest pH 
level detected on the water from Kibera was on the first day with a level 6 before 
the container rinse, followed by a level 7 on the water after the procedure. 
Following days the water measured a level 7, both before and after the rinse, 
giving the water a mean level on 7. 
 
The boiled water showed a pH 7 before the rinse on the first day, followed by a 
7,5 after the rinse. Following days all indicators measured a pH 8 on both 
procedures, giving it a mean level on 8. No change was indicated on the water 
with soap on either water kinds.  
 

7.5 Result analysis 
To detect any potential correlations or patterns, different factors will here be more 
closely explained or in some cases put against each other in order to build a 
foundation for coming discussion regarding the presented results. 
 

7.5.1 Water effect 
When comparing the results from the specimens washed with different kind of 
water beside each other some differences were noticed. The CO-pads washed with 
boiled water had over the testing time gathered a total amount of activity on 55. 
SP-pads washed with the same kind of water measured 31, giving the both kinds 
of specimen washed with the same water a total rate of 86. Regarding the 
specimens washed with the water from Kibera a final rate on the CO-pads was 
measured to 44, and the SP 34. Together the pads washed with the Kibera water 
reached a total of 78. 

7.5.2 Cotton vs. Spacerpad 
Looking at the two different kinds of pads following total amount of activity 
during the test was found. The SP-pads had all together an amount of 65 
compared to the CO-pads that reached 99. An average on the SP-pads was 
measured to 17 during the whole cycle, with the highest degree found on SP-4-K 
on 20. The CO-pads had an average on 25, with the highest degree found on CO-
1-B with 29. The lowest degree of activity found on the SP-pads, and overall, was 
found on SP-1-B with 13. This compared to the lowest score on the CO that could 
be found on CO-4-K with a degree on 21, making it close to the highest score of 
the SP-pads. 
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7.5.3 Mould 
Mould could be found on both the A (amber) and the B (pink) side on the slides. 
The highest total amount of mould was found on the CO-pads, reaching 18, 
compared to the SP-pads with a total of 11. Highest rate of mould activity was 
measured to 3 and could be found on both SP and CO (see Figure 25). However, 
the number of found mould colonies in total on the CO-pads were counted to 12 
throughout the testing period, in comparison to seven found on the SP-pads.  
 

 
Figure 25. Mould rate 3 on DS4 for CO-1-B and SP-4-K (Anderhell 2019) 
 

7.5.4 Container rinse and drying 
The DS’s taken after the two rinsing and drying procedures, DS3 and DS4, 
showed an increased degree of activity in both cases. The biggest increment of 
activity was found between DS2 and DS3, in other words between first 
contamination and first container rinsing and drying. It showed an increased yeast 
and bacterial number going from a total of six pads to eight, and a development 
regarding level of activity with the highest increment rate wise going from 1 to 7. 
The number of pads with activity between the first and the second rinsing and 
drying process was not changed, as the slides taken on all eight pads showed 
microbial activity on both DS3 and DS4. However an increment of the degree of 
bacteria and yeast activity was found on all DS overall, with an average increased 
development on 2. A protruding increase could be seen on the A-side for DS4 and 
DS5 taken on SP-1-B, which went from a two to a seven (see Figure 26). 
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Figure 26. DS4 and DS5 for SP-1-B (Anderhell 2019) 

7.5.5 Soap wash vs. Container rinse 
The last procedure the pads went through on the last day of the tests, was the 
container rinse, drying, soap wash and drying, which in short will be mentioned as 
soap wash (DS6). A clear difference was found looking at the SP-pads, compared 
to the results on the same specimen after the first (DS3) and the second (DS4) 
container rinse procedure. In both DS3 and DS4 all four pads showed activity, 
compared to the DS6 taken after the soap wash with three out four pads. The level 
of activity on the DS6 on the SP-pads did not exceed one (see Figure 27 for 
example), regarding both yeast, bacteria or mould, giving them an average of 
degree dropping on six. Looking at the CO-pads a decrease in the degree of 
activity was found, however all pads still showed microbial growth (see Figure. 
28). Compared with DS5 an average drop of the level of activity was measured to 
3 regarding yeast and bacteria, the highest on four and the lowest on two.  
 

 
Figure 27. DS4 and DS6 for SP-4-K (Anderhell 2019) 
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Figure 28. DS4 and DS6 for CO-1-B (Anderhell 2019) 

7.5.6 Placement of Microbial Activity on Dipslides 
The surfaces of the slides were roughly divided into three sections: bottom, 
middle and upper section. It was noticed that the microbial growth of yeast and 
bacteria on side A was heavier on the bottom and upper part of the DS’s. This 
often leaving the middle with more scarce growth, and also bigger CFU’s as the 
growth medium was accessible in higher degree (see Figure 29). 
 
The same kind of estimation could not be done for side B, since there were fewer 
dipslides with mould growth in the same extent as on side A. 
 

 
Figure 29. Examples of placement of microbial placement on the dipslides 
(Anderhell 2019) 
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8. Discussion 
The results showed that the SP-pads dried quicker than the CO-pads. This may be 
explained much due to the different material composition of the pads. As the CO 
is made out of cotton, it will absorb and hold the liquid for longer and therefore 
dry slower compared to the SP, which is made from mainly polyester. The 
presence of moist for a longer time could be an explanation of the higher total rate 
of microbial activity in the CO-pads, as moist is a necessity for microorganisms to 
exist and grow. 
 
Different types of bleach are known to reduce the microbial activity in textiles, 
and are a considered factor from the Sinner Circle. This could be one explanation 
regarding at least the results after the soap wash. In this case, the titanium dioxide 
found in the laundry soap bar could be a considerable reason for the reduction of 
bacteria, yeast and mould on both types of specimen. Another argument for the 
growth reduction found after the soap wash could be the mechanical action found 
in the process of rubbing the pad’s surface, compared to the mechanical action in 
the container rinsing process. 
 
The growth on the 0-references, DS1, can depend on several factors. Even though 
the pads have been constructed with the intention of not touching them more than 
necessary, some sort of contamination due to surrounding air or physical contact it 
is unavoidable. However, it is a factor to consider for the whole result, since the 
inoculum size of the organisms from the start can be crucial to its survival. This 
could also explain the increased growth of bacteria, as well as yeast and mould, 
found after the container rinsing procedures. Since that procedure, perhaps 
because of the lack of enough mechanical action, seemed to give no results 
regarding reducing the microbial activity. Giving the microorganisms a chance to 
grow and increase as time went by. One solution to achieve a digression could be 
to add soap in the container for the rinsing procedure as well. 
 
A noticeable difference regarding the two different pads is the surface structure. 
The SP with its mesh construction, almost like a fish net structure, could easily be 
sighted on the imprint on the DS as well. Especially when bacteria or yeast would 
start to show on the amber side (A), as the colonies would only grow on the parts 
where contact with the surface had been made. The cotton, with a much more 
plain structure, would in the cases of heavy growth give a compact and tight 
growth structure, almost full coverage, on the DS. This gives the impression that 
the SP in many cases is carrying less colonies compared to the CO. However, 
what it does not show is how much growth it would potentially be if the DS had 
more contact with the surface material. The factor regarding the surface structure 
of the SP could also be in favor for the pad, since it would have less contact with 
the vulva, which potentially would make it harder for the bacteria to spread to the, 
for example, urethra. 
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The presence of mould to be found in the pads are more of a risk for a pad made 
of cotton, since the mould will nurture from the natural fibers and eventually 
break down its structure. It can, as shown in the results, grow in a pad of a 
synthetic material but it will not be a potential threat to its life expectancy.  
 
Regarding the effect of the two different water sources, a slightly higher total rate 
of microbial activity was found on the specimens that had been exposed to the 
boiled water. This in relation to the fact that the start reference on the Kibera 
water showed microbial activity, and the boiled water showed none. No 
connection could be found regarding the results from the pH tests, as the 
differences were not considerable big. To derive the reason of this a more 
thorough water study would have to be executed.  
 
The area on the pad where the dipslide was put was concentrated to the center of 
the pad. When executed, the dipslides were placed crosswise to the length of the 
pad, in their respective field. Stretching over the width of the pad from one edge 
to the other, the full length of the dipslide covered the area. This puts the surfaces 
of the dipslide in contact or in closeness with the glued edges of the pad. Looking 
at the results from the dipslides it could be seen that in some cases a lot of activity 
was found around the edges of the pads around the glue. This goes well with the 
statement from the interviews in Kibera, where it was mentioned that the pads 
could have a bit of discoloredness in the edges after rinsing and/or washing. 
Something that could be an indication of dirt still stuck close to the glue and hard 
to get washed out. 

 
8.1 Method Discussion and Improvement 
All of the interpretations and comparisons of the dipslides were done with the aid 
of photographs. This puts the observer a step away from the actual outcome, but 
to be able to compare the procedures at the same stage of incubation of the 
different dipslide, the photographs was the chosen solution. The photographs were 
taken at different time during the days and at different places, giving a different 
outcome on the photos taken. This can be a sources of error when interpreting the 
results since the exact circumstances, such as daylight, were not available all of 
the time during the incubation of the dipslides. 
 
When looking to the handwashing procedure, the consistency in performance was 
a challenge. To minimize the sources of error, the same person performed the 
handwashing procedure. It would not be possible to deliver the same continuity 
for each of the specimens, therefore there is most likely unintentional varieties in 
the performance. With differences in several of the steps, the results were most 
likely affected. For example the pressure in applying soap, when rubbing the pad 
against its own surface, as well as the squeezing of excess water through out the 
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soap wash. Describing for example how much pressure to put into the different 
steps is highly relative. This could be seen as one reason as to why handwashing 
procedures are not standardized nor researched in the same way as machine 
washing – where the latter gives much more consistent result when repeated. A 
well-constructed handwashing prototype, where force and pressure can be 
controlled, would therefore improve the quality of the test if it would be repeated 
further on. 
 
While the two different constructions had similar weights, the pads had different 
heights of piled up layers. Looking to SP, it had a three layer-pile made of spacer 
knitted layers and the CO a four layer-pile consisting of plain weave cotton, which 
in this case left the height and containing volume of SP distinctively higher. 
 
When rubbing the double folded pads against themselves, there was a difference 
between SP and CO that could be related to the volume of the pad as well as the 
material. The CO was more difficult to rub as it occasionally got stuck in 
suckback to its own construction. With SP this was not the case, it possessed a 
much more easy rubbing. Looking to the materials, PES is not absorbing, as 
cotton is giving PES another contact with the water. The water runs more easily 
through the SP-pads while it, in a much higher degree, gets kept inside the CO-
pads. This making the handwashing procedure more consistent and perhaps more 
favorable regarding the SP-pads and the other way around for CO. The rubbing of 
the CO-pads required a different approach that most likely amounted to different 
levels of pressure between the two kinds of pads.  
 
To make the container rinsing as reproducible and consistent as possible, it was 
decided not to shake the container, but merely turn it upside down onto the table a 
number of times. This giving it a low mechanical action but also the possibility to 
be easily repeated, as it would not vary much in the force put into the movement. 
The low mechanical action probably has an effect on the level of increasing 
bacterial growth throughout the simulation. 
 
Mechanical action in the soap wash is found at the rubbing stage, but also in the 
rinsing where the squeezing provides some action as well as –  a type of hydro-
extraction mentioned in ISO 6330. From the same standard, influences for the 
rinsing procedure in the soap wash was gathered, as it was divided into two steps 
as some of the detailed machine wash programs in ISO 6330 where several 
rinsing procedures take place. An improvement here would be to construct a 
simple prototype where the pressure could be controlled by a standardized weight.  
 
The pad SP-2-B showed a considerably slower drying rate in the first two days, 
compared to the other SP-pads. A choice to turn the pad upside-down in vertical 
direction when drying was made. This gave a more similar drying rate for the pad 
and was kept in that manner for the rest of the simulation. Looking to the 
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continuity of the simulation and results, the pad should have been kept in the same 
direction throughout the test. On the other hand, the pad facilitates the different 
drying rates and it was merely by chance the pad got the first direction. 

9. Conclusion  
 
The lower concentration, in combination with a smaller amount of nutrient 
solution gave a more nuanced result on the growth medium that was used, 
dipslides, which showed a microbial increment throughout the test days. 
 
From the results, it was shown that both the SP and the CO could be carriers of 
heavy microbial growth during the simulated menstrual week, although some 
variations was discovered. One example of this was the results after the final soap 
wash and drying, where the SP-pads barely showed any growth compared to the 
CO-pads, which were still carrying slight growth. This could indicate that the SP 
is hygienic enough to be used when washing with soap. 
 
The container rinse procedure followed by a drying process increased the 
microbial activity on the two different pads as the test days went by. One 
suggestion stated that potentially could decrease the activity was to add soap in 
the container, as chemicals such as bleach is a known microbial reductive factor. 
This was also a method that some of the girls in the interview from Kibera used. 
 
Drying rates differed between the two different specimens, where the SP dried 
quicker than the CO. This study stated this to be a potential explanation to why 
the CO-pads had higher total rating regarding microbial activity, since 
microorganisms need moist in order to grow and survive. The results also showed 
that CO was more attacked by mould, which in the end could destroy the fibers in 
the pad. 
 
Even though the microbial activity reached high levels during the simulation, the 
ability to get it clean with the low amount of resources used could be reason 
enough to consider that the Spacerpad is sanitary enough to be used in an 
impoverished place like Kibera. 
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10. Continued research 
 

A natural progress would be to do similar tests to the ones performed in this 
thesis, but with blood instead of nutrient solution. Using animal blood could be 
one alternative, but preferable would be to assemble a user group with fertile girls 
and women and execute the test on their used pads. The microbial reduction effect 
due to UV from the sunlight whilst drying outside, could be of interest to study in 
a more thorough drying study for the specimens.  
 
Future research could also look into different aspects that could reduce the 
microbial activity further more. Examples of this could be the aspects discussed in 
this thesis, improved mechanical action being one. Different additions could also 
be added to the yarn and material being used in the SP in order to lower the 
microbial activity. 
 
Since the discovery of the lack of publications touching handwashing from a more 
quantitative point of view, it is clear that research in this field would fill a gap. 
Especially since a large part of the world's population still wash by hand.  
 
Looking at handwashing from a more technical point of view could also give the 
opportunity to look at the life expectancy of the Spacerpad when it has only been 
handwashed. Here some data regarding microbial activity could be collected as 
well under a longer period of time, in order to determine how long the pad can be 
considered hygienic enough to be used.  
 
The life expectancy and measurements on the exact amount of resources needed 
during rinsing and washing, in order to keep the pad within a stated hygienic 
range, could build up data to evaluate how sustainable the Spacerpad, or other 
reusable pads, really are. 
 
It could also be necessary to evaluate already existing reusable sanitary pads that 
are available worldwide. With data regarding e.g. sanitation, microbial activity, 
user information and economical aspects it could be evaluated how applicable 
these kinds of pads are to developing countries and impoverished areas.  
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Appendix I   Interviews in Kibera 
 
Name: Education: 

High school 
High school 

Age: Living situation: 
 
 
 

SPACERPAD: 

What do you normally use before this test? 
- Did you use any other product as a compliment to the spacerpad? 
 
 

FUNCTION: 

Did the pad leak? 
- Did it contain as much fluid as you expected? 
- How did the fluid spread, what directions? 
 
 

COMFORT: 

What did you think about the surface? 
- Soft? harsh? etc… 

 
 

Was the size OK? small/big, the night version? 
- Was it too big/small? 
- How about the night version? 

What do you think about the design? 
- Did the pad stay in place? Did it move around? 

 
 
 
 

How about the panties, were they helpful? Did they fit the pad? 
 
 
 
 
 

Interview Kibera 
10 / 4 - 2019 

1 



COMPATIBILITY: 

The pad in relation to the daily life, could you use it in school? During the night? 
 
 
 

If the pad is sustainable for 5 years, is this a realistic alternative for you? Is the 
quality good enough to be worth it, from an economically perspective? 
 
 

 
 
WASHING: 

Have you washed it? How often/many times have you washed it? 
Daily, weekly, monthly? 
 
 

Have you used the “cleaning can”? 
- If yes, did you use any laundry detergent in it? 
 
 

Can you describe/show how you washed the pad? 
- Did you use washing detergent/soap? If yes, what kind? 
- Did you wash it separately or together with other laundry?  

 
 

Did it looked clean after you washed it? Can you describe? 
 
 
 

 
 
WATER: 

Do you wash the pad on a “washing site”? If no, how do you transport the water home? 
- Carrying it in a bucket etc? 
- If transporting home, for how long can the water be “standing” before you use it for washing? 

 
 

From where do you collect the water for washing the pads? 
- Geographically?  
- What source? Tank, well etc? 
- Did you boil or heat up the water? 

 

Interview Kibera 
10 / 4 - 2019 

2 



How much water do you use when you clean it? 
-  Difference between with clothes or separately  

 
 

DRYING: 

How do you dry your laundry/clothes/bed linen? 
 
 

Do you dry your pad together with the rest of your laundry? (yes/no) 
 
 

Where/how do you dry your pad? 
- indoor/outdoor? 
- exposed/hidden? 

 
 
 

How do you determine that the pad is dry? 
 
 

 

STORING: 

How do you store a…. 
- Used pad? For how long can it laying before washing? 
- Washed and dried pad? 
 
 

DRYING/STORING POCKET 

Have you been using the pocket? 
- For what purpose? 

 
 

Have you washed it? 
- How many times/often? 

 

 
(If there is time) 
 
Can you describe a day during your period? 

Interview Kibera 
10 / 4 - 2019 
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Appendix II Comparison Chart 
 
Comparison chart for bacteria and yeast 
The extended comparison chart for bacteria and yeast, ranging from 1 to 10. Used for rating                
of the A-side of the dipslide and its total amount of Colony Forming Units (CFU) per square                 
centimeter. 

 
 
Comparison chart for mould 
The extended comparison chart for dipslides regarding mould, ranging from 1 to 6. Used to               
rate the A- and B-side of the dipslide and its total amount of CFU/cm2. 
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Appendix III Soap wash 
 
The steps of the soap wash together with pictures; soaking, applying soap, rubbing, rinsing 
and final drying. 
 
Soaking 
The pad was soaked in 250g of water of its specific source, folded double over the length and 
lowered down in the water. Every 30 seconds it was lifted and turned so that the half that had 
been facing upwards now faced downwards (see Figure 1). After a total of one minute in the 
water the pad was lifted and held straight upwards lengthwise to let excess water drip off for 
15 seconds. 

 
Figure 1. Soaking of the pads and excess water running of 
 
Applying soap 
Each pad was then laid flat, with the surface of contact facing upwards, on to a plastic plate. 
Soap was then applied by rubbing a hard laundry soap bar five times over the surface of the 
soaked pad (see Figure 2). The soap was rubbed in one direction over the full length, starting 
at one end and moving the soap towards the other. The procedure was done by hand, without 
knowingly putting extra pressure on the soap, only moving the soap along the surface. Every 
pad got a new soap to eliminate contamination between the pads (see Figure 2). Soap bars 
were cut in half to minimize the waste. 
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Figure 2. Applying soap to the surface of the pad and soap bars cut in half 
 
Rubbing 
The rubbing procedure was performed by hand and by rubbing the pad against its own 
surface from top to bottom lengthwise. The rubbing motion was done by pinching one end of 
the pad with the right hand and keeping the greater part of the pad placed in the palm of the 
left hand (see Figure 3). The end pinched with the right hand was folded towards the surface 
to start the rubbing. From the top of the pad down to the end, the rubbing of the pad against 
its own surface was done. This movement was repeated for 10 times on each pad without 
knowingly putting extra pressure in the rubbing motion. 
 

 
Figure 3.  Rubbing the soaped pad against its own surface 
 
Rinsing 
After the rubbing procedure, the pad was rinsed in a total of 1000 g of water during a total of 
two minutes – divided into two steps with 500g each time. The rinsing was done by folding 
the pad double over the length and placing the pad in the water, putting it under the surface of 
the water when starting (see Figure 4). After 30 seconds the pad was lifted, squeezed by hand 
and placed back down with the other half of the pad facing upwards. When an additional 30 
seconds had passed the same lifting and squeezing was done but now the water was replaced 
with a fresh batch of 500g of water. The same procedure was then repeated for a second 
rinsing – ending the rinsing with squeezing the pad of excess water before the drying step. 
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Figure 4. Rinsing procedure steps 
 
 
Drying 
When rinsed and squeezed, the pads were hung to dry in the same way done in earlier steps 
of the simulation – lengthwise in vertical direction (see Figure 6). The pads were then left 
overnight for drying until they reached within their individual dry weight spectra the next 
day. 
 

 
Figure 6. Drying of the pads 
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Appendix IV Rating table

RATING TABLE 0 reference 1st contamination 1 st day 3rd day last contamination soap wash and dry

PAD: DS1-A b/y DS1-A m DS1-B DS2-A b/y DS2-A m DS2-B DS3-A b/y DS3-A m DS3-B DS4-A b/y DS4-A m DS4-B DS5-A b/y DS5-A m DS5-B DS6-A b/y DS6-A m DS6-B

CO-1-B 1 7 3 9 3 5 1
CO-2-B 1 1 1 1 6 2 8 1 4 1
CO-3-K 1 1 1 5 8 1 5 1
CO-4-K 1 1 1 6 7 5
SP-1-B 1 2 2 1 7
SP-2-B 1 1 1 6 7 1 1
SP-3-K 2 4 7 1
SP-4-K 1 1 1 6 3 7 1
TOTAL nr 5 1 3 3 0 0 2 4 2 8 1 3 8 0 3 7 4 0
TOTAL amount 5 1 4 3 0 0 2 5 2 42 1 8 60 0 5 22 4 0

TOTAL amount TOTAL nr TOTAL nr A b/y TOTAL nr A m TOTAL nr B A = A-side
CO-1-B 29 7 4 1 2 B = B-side
CO-2-B 26 10 5 1 4 b/y = bacteria and yeast
CO-3-K 23 8 4 2 2 m = mould
CO-4-K 21 6 5 1 0
SP-1-B 12 6 2 3 1
SP-2-B 18 7 4 2 1
SP-3-K 14 4 3 0 1
SP-4-K 20 7 6 0 1

163 55 33 10 12



 

Appendix V.   Photographs and rating on dipslides 
DS1, side A 
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DS1, side B 
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DS2, side A 
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DS2, side B 
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DS3, side A 
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DS3, side B 
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DS4, side A 
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DS4, side B 
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DS5, side A 
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DS5, side B 
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DS6, side A 
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DS6, side B 
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